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Preface to Second Edition

The first edition of this book appeared i 1945 In the preface, I
stated the necessity for a concise volume desoted to clanfying the
field of allergy for the generl practitioner and medical student.
Since that tme the literatare has become even more soluminous and
controversial so that the need for a sumple guide to the subject has
1ncreased rather than dimimshed Various chapters i the second °
edition have been enlarged to bring to the attention of students and
practitioners the new material accumulated duning the past six
years In Leeping with the effort to male available a compact,
practical manual only essental references have been 1ncluded The
reader 1s referred to longer reference works for more comprehenstve
bibliographies

Spectal mmmunologic phenomena are described, such as the ther
mostable antibody, reverse passive transfer, and 1mverse anaphylaxis
Therr cimical sigmficance 1n allergic practice has been pornted out
The various antshistaminic drugs used 1 practice with therr indica
tons and dosage are mcluded The use of ACTH and Cortisone,
parucularly in chromic intractable asthma, 1s described. Chapter Al
Miscellaneous Allergic Conditions includes gastromtestinal allergy,
allergic purpuras allergy of the eyes migraine and allergic head
ache, allergic arthrins genutounnary tract allergaes, cardiovascular
allergy, hypertension, phystcal allergy, and periarteritis nodosa.

I have made every effort to avord theory and controversy and
technical details of nterest only to the spectalist. It 1s hoped that this
handbook will continue to provide the general physician with a clear,
sumple and accurate gude to effectine diagnostic and therapentic
measures that he can readily apply in his own pracuce

I am deeply grateful to my secretary and techniczan Miss Barbara
A Winder, B.S for the mnvaluable assistance rendered 1n the prepara
tion of this book, and to my son Robert G Taub BS, M D for his
assistance 1n the revision of the chap on physiology of resp
and immunology
Chicago, Ilhino1s S]T
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Chapter I

Introduction

ALLERGY AND INTERNAL MEDICINE

A broad general knowledge of internal medicine 1s the first essen
tial to the dtagnosis and evaluation of an allergic condition

The sarous forms of allergy are so dwverse in thewr chinical symp
tomatology that almost every specialty in medicine 1s represented,
such as otolaryngology, dermatology cardiology, ophthalmology,
pediatrics and even surgery

Therefore, 1n every case a complete lustory must be taken and
phystcal examination and routine laboratory studies made Physical
examination of the chest may disclose an early bronchogenic cara
noma of the lung whose only symptom 15 an  asthmatic wheeze 2
complete history with dates of onset of symptoms may reveal a sea
sonal hay fever routine stool examination 1n a patient with urticaria
may show intesunal parasites careful physical examination may
disclose cardiac dyspnea which may simulate bronchial asthma

The point to be emphasized 1s that the study of allergy 1s not a
laboratory science but a specialty of chmeal medicine 1n which all
the diagnostic aids of medicine are to be utilized

PREVALENCE AND INCIDENCE OF ALLERGY

It 15 no exaggeration to state that go per cent of all people have
at some time in their lives some mamifestations of allergy The
symptoms may be an eczema 1n early childhood an occasional urti
cana athimts serum sickness a gastromntestinal disturbance or an
adverse reaction following the use of some stmple drug

1
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About 10 per cent of the general population have some obvious
mamfestation of allergy 1 one or more of 1ts forms It 1s estimated
that 20 per cent of the population have some type of hay fever, 40
per cent of whom eventuaily develop bronctial asthma

The age mncidence of allergy 1s as follows

Infants Cychc vomiting may be one of the earliest mansfestations
of a food sensiivity infantile eczema may also appear early due to
numerous sensiavities Hay fever and asthma likewise occur com
monly mn this group

Young children In the past {few years hay fever and asthma have
become more prominent in this age group

Adolescents and adults It 1s very common to obtain a history of
some presious allergic disturbance and 1t 1s apparent that 1n this age
group a blossoming out of previously subclinical allergy may occur

There 15 no essential difference 1n exther sex or race relative to the
wncidence of allergy

HEREDITY

It has been established that o per cent of all cases of allergy show
2 family history of this condition The correct conclusion to be
drawn from this hagh family imadence 1s that these people have prob
ably inhented a capaaity to develop sensitivities that do not arse 1n
normal people The underlying cause of the allergic state 1s not
known Exactly what 1s transmutted through the genesn an allerpic
person 1s nat clear however, such an mdividual mhents the predis
pasttion to manufacture antthodies against substances not antigenic
to the normal mduviduat

The importance of an antecedent hustory of allergy lies 1n the fact
that allergic mamfestatons may be expected at an earhier age than
othernise For example, ovenndulgence on the part of pregnant
women 1n certain protem foods such as milk or eggs may result in a
Ieakage of this protein through the gastrointestinal tract into the
bloed stream and thence through the placenta to the fetus Ina
potentiatly allergic fetus this may result in the manufacture of antt
bodies to this protein by the fetus 5o that later in hife when the child
1s first fed thus protewn allergic symy develop diately This
18 offered 1n explananion of the often noted chincal finding of allergic
symptoms after the first feeding
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The type of sensiavity displayed by one member of a famuly bears
no relationship to the type developed by another member, for exam
ple a father may have bronchial asthma and the ciuld may have hay
fever or migraine Nor does the marriage of two allergic individuals !
necessarily guarantee a more severe type of allergy in the offspring
however, 1t does mean that the appearance of an allergy in the off
spring will probably occur at an earlier age Where only one parent
15 allergic, the chance of the offspring showing allergy 1s much less
than where both parents suffer from the condition !



Chapter II

Immunochemistry and Its Relation

to Clinical Allergy

The study of allergy has become widespread only since 1920 The
recogmition of and scientsfic approach to the problem of hyper
senstsvity bepan long before, around 1goe, at the same tme that
great advances were being made in immunology The two major
discoverses which led to a recognition of allergic phenomena were
the discovery of anaphylaxis and the development of smmune sera
for the treatment of various diseases

1t was found that a foreign proten injected into an anumatl s body
led to the production of specific agents against this mtruder which
could remove at by precipitation or agglutination When the work
of the late nineteenth century showed that many of the touns found
n nature were pTOlCln substances mvestigators begzm to ascertan
their immunologic properties It was first shown that snake venom
when mjected 1n sublethal doses 1nto a pigeon led to the production
of substances 1n the bird s blood which specifically neutralized thay
toxin A normal animal could be protectedagamnst an ordinarily
lethal dose of snake venom by being tréau d soon after exposure
with serum from a pigeon immunized ngnmsl this venom This ant
toxin treatment was next applied to bacterial diseases where the
predomnant pathologic effect was due ta the elaboration of 2 potent
exotoxin by the organism

In 1894, von Behring was able to announce the sensational news
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that diphtheria could be cured 1n what would have previously been
fatal cases by the use of immune sera Thus the era of serum therapy
was snitrated and for the first ime large quantities of foreign protein
materal were being routinely admunistered to human bemngs As
this mode of therapy became more general 1t was noted with 1n
creasing frequency that severe reactions could follow the admunistra
tion of this healing serum The nature of the symptoms observed
will be discussed more fully 1n Chapter XII on serum sickness

These reactions were not entirely new phenomena Scientists had
noted them previously 1n logic studies on Is and 1n
the admmmstration of foreign blood to humans but since the latter
practice had never been widespread the problem was never serious
and remained a laboratory topic However 1n 1goz Ruchet was able
to clearly describe a procedure by which injected foreign protemn
could be made dangerous to an mndividual If a foreign protemn was
mjected and a suitable mterval allowed to elapse the subsequent
readmnistration of this protemn led to a severe constitutional reac
tion which often terminated 1n death The first dose sensitized the
ammal the second led to severe phystologic maladjustments How
ever 1f the ammal recovered no permanent harm appeared to have
been done This process was called anaphylaxis

At first no similarity between this phenomenon and serum sick
ness was recognuzed because of the relative mildness of the second
condition However i 1gos Pirquet and Schich published therr
discussion of serum sickness in which they definitely drew a parallel
between this condition and anaphylaxis They believed that serum
sickness hike anaphylaxis resulted from an antibody antigen reac
tion and that the dose of serum given was both the sensitizing and
chocking dose The accelerated and ntensified reactions often
obtaned upon remjection of the serum were believed by them to be
due to a change 1n the individual caused by the primary mjection
and were called allergic or altered reactions This work laid the
bags for the investigation of the whole field of hypersensitivity
phenomena Extensions of 1ts concepts to the fields of pollen and
food allergy syndromes which had been previously known but not
too well und d led to the develop of allergy as we know
1t today
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THE IMMUNOLOGIC MECHANISM

In this chapter we shall briefly review the mechamsm of the
ordsnary types of wnmunologic reacuons with special reference to
stmilar phenomena wn allergy The next chapter will concern stself
with a more thorough discussion of the umgue charactersstics and
the anaphylacuc 1nd allergic response It 1s certamnly mot hecessary
10 apolegize for mcluding a d n of hemstry m a
book on allergy The mmpartance of these concepts i the develop.
ment of the field has been noted above When the nature of the
allergic phenomenon 1s discussed this close mnterrelationship be
tween immunology and allergy will become even clearer Because
many of the readers of this bool will five been away from ther
didactic work on logy for a Jong gh pertod to make the
subject a bit hazy we feel chat a short review will be of considerable
value m faciiuating clear understanding of the materzal on hyper
sensttivaty whach follows

The basic mechamsm of the immunologic reaction s as follows A
foreign protemn ealled the antigen 1s mnjected nto an ammal After
a suitable time the ammal responds with the production of specific
proteins which appear mn 2ts blood stream and which are capable of
neutralizing the anugen These bodses are called antibodies When
an antigen 1s brought into contact with a specific anttbody a reaction
occurs whase character 18 dependent upon the nature of the antigen
‘Whule the antbody produced may be a lysin precipiin opsomn
agglutimn or anuoxin the basic mechanusm underlymng the pro-
duction of these vanious antsbodies 1s wdentical and one ymmuno-
logically pure antibody may have several different functions such as
being both 3 precipitin and an agglutiin

"The events outhned above will now be considered 1n more detml
We shall first consider what charactenistics proteins possess which
cause the production of antibodies speaific for them the nature of
antsgens the nature and mode of formatton of anttbodies and the
charactenistics of annbody antigen reaction

‘THE STRUCTURE OF PROTENNS

Protewns are complex sut of hagh molecular wesght com
posed manly of amino acids wth peptide hinkages Proteins can
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duffer from each other both n the type and the proportions of therr
constituent amino acids This i sself would permmt a tremendous
number of different proteins to be formed But there 1s another
structural difference of great importance n mmmunology This 1s
the type of spatial configuration which the protein may adopt Pro
temns do not exust only as extended amino acid chans but roll up 1n
a very specific way, the nature of which 1s due 1n part to the arrange
ment of the constitutent amo acids For example, two protemns can
be virtually 1dentical with respect to their amino aad constitution
and arrangement and yet, because of differences in the way 1n which
they fold, show large immunologic differences Thus 15 also the reason
why a denatured protein will daffer from 1ts native protemn to such
an extent that no cross reactions can be observed The denatured pro
tem 1s practically 1dentical to the native protein as far as amino acid
composition and arrangement are concerned, but 1t has unrolled and
15 thereby markedly changed 1n 1ts spatial configuration Thus fact 15
used extensively in allergy For example, procedures have been de
veloped to make therapeutic sera less speafic by denaturing as much
as posstble all extraneous protein while retaining the potency of the
antitoxin In the very severe mlk allergies of children success mn
treatment can someumes be obtained by feeding evaporated milk 1n
which heating has destroyed the immunologic character of the milk
proterns while st2ll retamning their nutritive value

While we have confined our discussion to the effect of protein
configuration on the antigencity of protens, 1t should be noted that
the same considerations hold for antibodies Antibodies seem to be
normal constituents of the serum protemn which have been slightly
altered so as to possess immunologic activity toward specific proteins
It seems probable that the major alteration which they undergo 1s a
change mn the pattern of the folded state To bring out these pomns

more clearly, the nature of the anugens and antibodies will be
considered
.

THE NATURE OF ANTIGENS

Antigens are always Jarge molecules their molecular weights be
ginning at abotit 10 000 Consequently they are all of colloidal
nature This 1s of practical importance, since many compounds
which are only weakly antigenic can be made stronger when adsorbed
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onto collodal substinces Nearly all antigens are proten although
some carbohydrates of hugh molecular weight will form speaific
aritibodies when njected alone Proteins show considerable vara
tion 1n thewr anugenicity with a correlation between size and ant
gemc power

As has been noted above the antigentaty of protesns depends
upon both their chemical composttion and thewr spanal configura
tton However the molecule as a whole docs not act as the directive
clement 1n the formation of antibodies only specific portions upon
1ts surface ave involved These active groupsngs act as the ;
upon winch the speaific antibodies are formed The more similar
antigenic protewns are chemscally the more tendency there will be
for thesr more active graupngs to be srmilar This will lead to 1m
munalagic cross reactans betwscen them Thus has alse been shown
to be true with the carbohydrare anugens These acine groups are
probably not 1dennical even mn the same protein molecule As would
be expected the number of active groups on 4 pratein molecule
depends upan s size—the larger the molecule the more groups 1t
contns

The smmunologic speaficsty of antgens can be altered by avanety
of procedures such as g auen oxidation reduction deamina
uon formaldehyde treatment Testenification ete The alieranon n
speahaty obtained when sarious chemical groups are put into the
protem molecule will be dsscussed under haptens Narmal protemns
show a certain paralielism 1n their anugemesty Protewns from differ
ent organs of the body are very different immunologically but 1n
closely related species proteins serving the same funcuons are very
stmmilar as antigens This 15 behieved to be due to the close chemical
simdanity exssting between them and has been used 1 working out
the phylogenetic relationships betneen vanous ammals the extent

of cross reactions between them ndicanng the closeness between
speces

¥t might also be briefly mentioned that various bacterial anumal
and p!ant toxins have been shown to be protetns and antisera agamnst
many bave been prepared

Tue NATURE OF ANTIBODIES

Antibodtes ate serum protens and are found n the globulin frac
tion The active immunszation of an anumal calls forth considerable
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increase in its blood globulin content and a change in the albumin-
globulin ratio ensues. The serum globulin is not homogeneous but
Vgt an fae3 2o g D«
: 4, or
. . 1 the
) *aal s
treated with speclﬁc anngen, the precipitate removed, and the serum
analyzed, it is found that the gamma globulin fraction has been
markedly decreased. Consequently, the major difference between
normal globulin and antibody seems to reside in their relative con-
figurations. Further evidence for this is the fact that the antibodies
can be functionally destroyed by denaturation, acid, formaldehyde,
etc., all agents which alter the configuration or chemical nature of
the antibody molecule.

The site of antibody formation is still not completely determined.,
Since, ol the whole, they seem to be normal serum protems, it would
seem probable that they were formed in the normal site for blood
protein foxmanon ‘This has recently been shown to be the liver.

ﬁergy e thé” degree of sensitization
obtained depends in part upon the way in which the antigen is ad-
tninistered. There are some suggestive data indicating that antibody
formatiéh may occur in connective tissue cells anywhere in the body.

Antibodies appear in the blood within a few days after the injec-
tion of an antigen and reach their maximum number within a week.
Hawever, a rapid decline soon résults unless further antigen is ad-"
i ﬁ&ea A very high titer of anhbody can be obtained in the’

bloot_i y_the conitinuous injection of antigen but eventually a level
is Teached where further administration of the foreign protem has

16 eff&ct However, even in these cases a gmdual reduction in the
anubody titer resulty after the anngen injection is stopped.

thellal system secm ain the abxlny to make the specxﬁc antibody
to ‘which they were sensitized and respond very promptly and mark-
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edly to the new sumulaung dose Related antigens bring fonth as
exiensise 3 yvesponse as the onginal antigen although evadence has
been presented that the wgecuon of a nonrelated protein can cause
the accelerated producuion of antibodies winch the antmal had man
ufactured as a result of previous ymmunszatton procedures Thus 38
of special wmportance m allergic phenomena It has been used mn
hyposensstzing wndividuals to pollens After a year of perenniat
treatment the patients are given booster doses of pollen just before
the season to call forth by anamnestic reacuon suffictent protective
antsbody to carry them comfortably through the season An allergic
pauent subject ta multple senssecvities will often show an excessive
reaction to 2lf offending allergens when severely exposed to one of
them Patients conunually exposed to an offending allergen show
mcreasingly severe symptoms which may be mn part due to an anam
nestic wncrease m the reagn content of the body

There 1re two theornies of antibody formation both of which are
probably partly true The first step i anubody formation 1 an n
corporation of the antigen 1nto the cells of the reticulo endothelial
systern This calls forth an mcreased production of glebuln One
theory behieves that the presence of the antigen causes the globulin
molecules forming in 1ts neighborhood to alter shightly so as to
mairror parts of the active group of the antigen molecule These spe
oalized parts of the antsbody molecule are the funciional groups
partscipating sn the antibody antigen reaction

The other theory places emphasis upon what happens to the globu
hin after 1t 15 formed ‘The ends of the amino acid chamn of which the
protein 15 composed are supposed to unroll and lose thear spearfiaity
and then rerall m the presence of the antigen These rerolled ends
having been reformed upon the template of the antsgen murror patts
of 1ts surface and are able to combine with 1t

These theories explain the speaficty of smmunologie reaction
since the active antihody formed corresponds ta a great extent to the
reverse of the anugen and will react anty wath a molecule having the
antigen s configuration Another mmportant pownt s the fact that
there are 2 number of active points on the anugen s surface all of
which differ 1n some way from each other Anubodies formed upon
different actave pomts wall not be idenucal Turthermore the antt
body may form upon only part of the tetnplate or may take an m
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complete umpression  Consequently the antibodies formed to the
1njectton of 2 pure antigen are not homogeneous with respect to their
spatial configuration but show many variations The differences
between antibody molecules are so small that no chemucal fractiona
tions of homogeneous antibody can be done but variations n the
reactivity of anttbody fractions have been noted i haptenic re
actions

The above mechamsm also explains cross reactions When an ant
mal 1s :immumzed to a protein such as egg albumin the addition of
a closely related protemn such as duck albumin to the immune serum
causes formation of a precipttate which while considerable 1n magm
tude 15 not as heavy as that obtained when egg albumin 1s added
Addition of a more distant protem such as dog albumin would at
most call forth only a very slight response while 1f an unrelated pro
tein were administered (e g horse globulin) no reaction at all would
be elicited These cross reactions are very important n allergy Pa
tients with food and pollen sensitivities frequently show an allergic
response to many or all allergens of 2 botamcal or phylogenetic group
The basts for cross reactions 1s the fact that 1n sumilar protems from
closely related species the chemical composition and consequently
the active points of the proteins are so similar that antibodies formed
on one protemn s template will find sufficient simlarity mn that of
another to form a stable hinkage The more distant the species the
less 1dentical its active pomnts will be with those of the immunizing
protein Cross reactions bring up the question of the nature of the
antibody antigen combination and we shall briefly consider this
next

THE ANTIGEN ANTIRODY COMBINATION

The nature of the antigen antibody combination 1s one of the
most complex and controversial features of immunochemistry How
ever 2 number of basic facts have been determined The reaction
between an anubody and 1ts causative antigen 1s very speaific cross
Teactions appearing only under the crcumstances detafed above
Thus combination 1s a chemical one which 1nvolves entire molecules
and not split products Both antuibody and antigen enter mto the
speafic complex the molecules being held together by forces existing
at their surfaces No alteration 1n the chemical nature of antigen or
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antibedy results from this combination, and although the molecules
are held together firmly it is possible to partly reverse the aggregative
reaction and obtain the components in an unchanged condition. An-
tibody and antigen can combine in varying proportions but the
explanations for this will not be considered here,

There are two stages to the normal serologic reaction. There is first
a prehmmary “combination betieen antibody and antigen leading o
complex fggn}mon cht, these complexes aggregate, leading m
precxpuauon or agglutmanun or else initiate the chemical events
leading 't ”Lsy The first stage is the important one in allergy, the
allergcn _combining with a fixed antibody to initiate the allergic
réattion. Two more aspects of immunochemistry will be considered
and we shall then turn our attention to anaphylaxis and allergy. One
topic, the nature of the haptens, has direct applications in drug
allergy while our other topic, complement fixation, is included
because it may have a significance in allergy which is not at present
recognized.

THE NATURE OF HAPTENS

The work discussed above has shown that the specificity of a pro-
tein antigen is due to the presence on its surface of active points
which the forming antibody uses as templates. If these active points
could be altered in a specific manner, a new antigen would be pro-
duced whose nature could be controlled. This has been possible
through the use of haptens, A hapten is a substance, generally an or-
ganic compound of low molecular weight, which when combined with
a protein so alters its immunologic specificity that antibodies formed
in response to administration of the conjugated protein are specific
for the new prosthetic group and are not at all characteristic for the
protein component. Any protein coupled with this hapten will show
a maximal precipitate when added to the anti-hapten serum. How-
ever, this anti-hapten serum is specific for the one particular hapten
which stimulated its formation and will not react with proteins com-
bined with other chemical compounds, although cross reactions are
observed even with these altered proteins. When the haptens are
chemically related there is a considerable degree of cross teaction.
Haptens themselves cannot induce the formation of specific anti-
badies but once these have been formed, the hapten alone can com-
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bine with them No precipitation occurs 1n this case unless the hapten
1s very large Certain haptens only partially alter the actve points of
a protein molecule This 1s the case when treatments such as methyl
ation acetylauon 1odination bromination etc  are used Since
these haptens only partfally change the character of the antigen
antibodies which form after 1ts administration are spectfic both for
the protemn and the hapten

THE RoLE oF COMPLEMENT

¢ Complement 1s a protemn substance found in the globulm fraction

of serum It 1s required {6t thé completion of certdm serologic réac
tions especially those involving bactericidal and hemolytic reactions
In these the anugen anubody combmauon requires the incorpora
tiont of complcment before zhc charactersstic reaction appears Com
plement may function 1 some phases of bacterial and possibly other
types of allergy but thére 1s no ewidence for this Complement fixa
tion i$al80one of the Better tests for showing the presence of specific
antibodies and as such has been used 1n allergic research Other tests
which have been used are the precipitin reaction passive sensitiza
tton and antigen neutralization The last two tests will be described
1n more detail 1 the next chapter which deals with anaphylaxis and
allergy

SPECIAL IMMUNOLOGIC PHENOMENA

The thermostable or blocking body 1s di rated by heating
the serum to 60° C for one hour The antibody produced by this
process 15 protective mn nature and follows repeated injections of

b “Be demonstrated 1 cases

doses of a pollen extract

“ 1 Lguar dILOUILS 0L e vk, anubody and the anugen or

pollen extract are added no reaction occurs when mnjected intra

dermally 1n a pollen sensitive pattent The blocking antibody has
been shown to be a specific precipitin reaction

Reverse passive transfer 15 demonstrated by injecting a large dose
of an anugen mto a normal amumal Shortly afterward 2 dose of sen
sitized serum 15 injected An 1_anaphylactic reaction occurs sooner,
than i the normal type of passive sensttization This type of reaction
1s analogous 1n the human to the reactions that occur 1n blood trans
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fusion when the donor 1s allergic to a food polien or epidermal
substance md the recipient etther eats the particular food such as egy
white mulk or wheat or 15 exposed to the pollen or epidermal sub-
stance and symptoms of asthma urucaria or hay fever may occur
Symptoms have persisted from a few days to as long as six months
but they are not permanent and eventnally completely disappear

Inverse anaphylaxis 1s the phenomenon produced by injecting
rabbis three times weelly with guinea mg serum The rabbats are
bled at the end of four weeks and the serum 1s injected sntracardially
mnto gmnea pigs with resulting death 1n anaphylactic shock

‘The Forssman antibody 1s demonstrated by 1njecting rabbits with
a suspension of sheep s cell producing anti sheep s cell rabbit serum
Thus 18 mnjected wntracardially 1n a gunea pig with resulung anaphy
lactic death

Some anubedy molecules form precipitares with the anugen
whereas others combme with the antgen to form soluble complexes
In human hypersensitiity the complexes are the soluble type In

states the compl form precipitate:

THE IMMUNOCHEMICAL MECHANISM INVOLVED
IN ALLERGY

The exact nature of the production of the allergic reaction 1s not
known

Abramson points out that the lnstamine theory rests primanly on
biologic assay 1n which the assumption 15 made without proof that
histamine 15 the offending substance Campbell further questions this
hypothgsis and pomnts out that B acetylcholme histamine or other
nstamine like substances may be responsible for the varied manifes-
tattons of the allergic state Decause of the rapidity of their action on
experimental ammals he assumes the effect to take place on the
nerve mechamsm of the cells Boyd 1s also noncommuttal 1 hus recog
nitton of the toxic agent and groups these substances as histamine
lile substances
“Tronifénbrenner s hypothesis on the antigen antibody reaction 1n
which he postulates the action of proteass 15 not completely ac
cepted He too 15 vague as to the substance which 15 responsible for
allergies m man whether 1t be the peptones which cause the release
of histamne or hstamine ke substances or the liberation of an
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enzyme which mn turn affects Liberation of preformed histamine
F . '
4

the human™and 1ts end products reman 1n a controversial state
Rt St pnisglivesipis Aot

THE ROLE OF THE PITUITARY ADRENAL
CORTICAL SYSTEM IN IMMUNITY

The role of the adrenal cortex 1n 1mmumity has recently been
shown to be of some 1mportance * It has been shown that wnjection
of ACTH or certain adrenal corttcal steroids (11 oxysteroids) causes
a dissolution and degeneranion of lymphocytes and a resultant de
crease n the lymphmd ussue of the body Although the site of anu
body formation has not been definitely determined 1t 1s known that
m 1mmumnized animals one of the constituents of the lymphocytes 1s
anubody globuIm Furthermore 1t has been shown that the airculat
mng anubody tater mncreases 1n a prevxously mmmumzed ammal with

d These results

n the pituitary

oid tissue 1n the

than the normal

quantity of ACTH when the body 15 exposed to a wide vaniety of

stresses and this may explam the anamnestic reaction which 1s caused

by so many varied stimuli Almosr. ost any type o of antigen when 1ntro-

duced 1nto the body augmems Pitiitfary sectétion and hence adrenal

comcal 1 secretion and "this may be responslble for an anammestic type
of teaction

Tiicreased amounts of arculating adrenal cortical steroids also
cause a substantial mcrease in the number of macrophages 1 the
ussues This mncrease 1n the number of macrophages ncreases the
phagocytic capacity of the reticulo endothelial system

It has been further shown that hyaluromdase 1s mhibited by
adrenal cortidal extracts This suggests that the adrenal cortical
stergids may play an umportant part 1n maintaimng the ground sub

-

®See A. White The tole of the adrenal cortex n mmunty J Allergy 2 273 1950
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secretion causes a disappearance of blood cosinophils but the mech-
anism by which they ameliorate the hypersensitive state is not clear
as yet. At the present time it appears paradoxical that adrenal cortical
steroids shouid increase the amount of circulating and tissue anti-
body and yet allgvialc the hypersensitive state.



Chapter I

The Dynamics of Allergy

ANAPHYLAXIS AND ALLERGY

The processes of anaphylaxis and allergy differ from the reactions
considered 1n the previous chapter mainly in the way in which they

of  only a few days If after one or several initial or sensmzmg m]ec-
mms ons of antigen the next mjecuon is wn.hheld for a period of twd
PR AR P Lcirsg-ra

Kl
from a sensmzed mama 2170 3 Hionsensitive o one, the recnpxcnt TC-
tiining hus altered reacuvuy for sev ml wceks

~ o e e . - LS

because of ;he differences observed, Coca has put forward the canl
,~ cept of atopic d,swes, by which he means those conditions caused

e 2B Abae ead camestiity This i contrasted with the nan-
+esult of Tepeated (‘nma:c
emonstrated begy, vey den the
2 reside in the strength of
the hereditary predisposition As the ‘. below wiyg demc-rr
strate, the major way in which alle;gy <%lﬂers from WIphsTaviy §s pot

1
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O L

" . way responses

du'ectly mtroduced nto the e body :
An allergic patient reacts in a much wote SEUSILIVE I2ANNEr, He Wil
shoW Tesponses wher the allergen is brought in contact with his
nasal mucosa, skin, gastrointestinal tract, lungms It is this
«"ability to respond to direct superﬁcml contact with the a allcrgen and
. - the"15calizdtion of the reaction in one or several specific tissues that
differentiates the allergic from the anaphylactic, A farther § important
difference is the fact that while the anaphylactically sensitizéd anisfial
shows both clrculatmg precxpmns ang the ability to passively sensi-
tize other animals, the sensitizitig antibodi€s or Teagins of the : allerglc
_~ patient are 50 i htly bound to cellular structures that they appear

_.in the blood stréam in"a quantity too small to cause generalized
v p:\sswe sénsitization in a normal individual 3fid do tiot 10t yield a pre-
cipitin reaction.

However, tliere are also points of simifarity between anaphylaxis
and allergy. Both are immunologic reactions. The inadvertent ad-
‘ministration of allergen either in excessive amounts or intravenously
causes a response which is identical with the anaphylactic reaction of
animals, Furthermore, even the milder responses of the allergic pa-
tient mimic the more acute events in an anaphylactically shocked
animal. One of the best indications of the essential unity of allergy
and anaphylaxis is shown by serum sickness. In the notmal serum
sickness reaction, symptoms appear after about six days, and reach
a peak at twelve days. Atthe same time precipitins to the injected
serum appear in the blood. The symptors are relatively mild and
are believed due 1o the producuon of sensitizing anubodles con-
comitantly with the preapmns which then react wuh anti en still
remalmng m the body This is a mlld anaphylacuc feaction. Its

an accelerated ieacnoﬁféy_ occur, the symptoms appearing after
three to five d days iys and being mild or severe, depending upon the
sensitivity of the patient and upon the amount of serum injected.

Nonsensitive patients may show only primary serum sickness upon
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reinjection with the normal incubation period of from six to twelve
days.

The accelerated reacncn is due no doubt to the presence of sensi-
tizing ar antibodies or reagins. ﬁxcd to tissue cells from the previous
eXposure and to their more mpxd _a_lE prollﬁc production after ré-
mz“aucuon of“he Seriim due to an anamnesuc reaction. Thus the

T ** " Te plenty of circulating
- . « -1pid and in many cases

T . . designated by Coca as .

faving nona!’éﬁfc—illergy, STfic€ tflcy’Heme their sensitivity from a
pﬂgous ‘exposure, Precipitins are also found in these individuals.
However, the inherent s ivity o of the individual is the determi-
nant factor in producing the e _type o of response. Some individuals
show an immediate Teac reacﬁEﬁ' Tipon readministration of serum. The
closer_in_time the primary and second injection are, the more im-

mc :ue wxll De the Yeaction shown Dy a sensitive individual. This

qpe of xesponse 15 gencmlly exzrsgely violent and may reach the

g e o e y wnlhm twenty-four hours.
[ . ction upon administration
¢ ) H " riably suffering from a si-

multaneous allergy to the protein of the animal whose serum was
used. Patients suffering from asthma due to horse dander give very
severe responses with horse serum, The immediate reaction is due to
a’ veg high content of specific reaging chromcally present in the
individual's tissues. “This type of response is termed by Coca a true
atopic Teaction,

Before consxdcrmg the mechanism of the hypersensitive reaction,
we might recapitulate some of the evidence which shows the im;

munologic character of the anaphylactxc and allerglc reactions. We
have already shown how c]ose the ncs were between the expcnmental
e 1.1 . h -

sickness, and more directly in other allergic conditions. This again is
typxml of 1mmunologlc phenomena. Another similarity is the fact
thdt & an mmal | exposure must occur before mdmduals cxhxblt hyper-

«

#
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sensitivity This 1s very clear cut in anaphylaxis and serum sickness
and 1s also true of even Atopic hypcrscnsxuvnty

MECHANISM OF THE HYPERSENSITIVE REACTION

The development of a hypersensitive aindividual or animal occurs
m a welldefined sequence The indiadnal 1s first exposed 1o a
foreign protetn which causes the production of specific antsbades
Some of the anttbodies produced have the ability to combine with
uissue cells and sensitize them  Upon readmimistration of the antigen
an antibody antigen combination occurs upon the surface of the
sensitized cells leading exther to the formation of a powerful chemn
cal substance (H substance) or to a functional repercussion on the
part of the affected cell The H substance or altered cell causes the
profound effects observed

ErrECT OF EXPOSURE TO A FOREIGN PrOTEIN

The genesis of the hypersensitive state will be cousidered sepa
rately for anaphylaxis and allergy Experiments hase shown that i
anaphylaxis previous exposure to an anugen must occur before a
condition of sensiuvity sets 1n The evidence that this reaction 1s
produced by an t logic type of resp 15 quite e The
ammal 35 not immediately sensiuzed but an incubation period of
about two weeks must be allowed to elapse before a dose sufficient
to cause anaphylaxis can be admmstered Dunng this period the
anubody content of the blood gradually mcreases in amount while
at the same time the ammnl becomes increasingly sensitive Thus air
cnﬁazmg anubody 1s speaific for the mnjected antigen and will gie
precipiun teactions and the amimal will exhibit anaphylactic spect
ficity, as 1t can only be shocked by the onginal antigen or a closely
related protein The lowering of the mcubation tume mn an accel
erated serum sickness reaction 1s a (ypl&‘ll anamnestic Tesponse
Finally just as 1t 15 possible to transfer passtve immumty the anaphy
lactic sensitivity of an injected anunal can be passively transterred
to a normal one who can subsequently be shocked by admuistration
of the antigen Thus passively conferred sensitsvity will generatly be
yetmned for about two weeks This indicates that airculating i the
blood are sensitizing antibodies as well as preciptuns

Demonstration of the above mechamism 1n allergy 1s not as clear
cut It 1s true nevertheless that except for contact and physical al
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lergy the offending allergens are all specific protein substances or
haptenic compounds. Furthermore, the allergic patient will show
‘cross reactions with substances similar to the offending allergen
which are of about the same grade of intensity as the cross reactions
observed among these substances serologically. It is also possible to
use allergens as normal or sensmzmg allergens in animals, thereby
demonstrating their :mnge properties. However, the way in which
the allergxc individual is initially sensitized is not alwnys clear. It is
ifr this phase that heredity plays such an important role. The anti-
gens which the allergic patient responds to are substances which all
individuals come in contact with regularly. In hypersensitive indi-
viduals a_hereditary_predisposition exists to respond to these rela-
tively superﬁcxal contacts by the production of specific reagms
Although genetically a person may_be susceptible to multiple sensi-
tivities, these Ti fdﬁflaﬁr. until contact with the allergen has been
made. ‘The ways in which allergens may enter the body will be dis-
cussed later, but there is good evidence that foods can pass through
the intestinal wall unchanged, Inhalants would sensitize by passing
through or into the nasal mucosa. The importance of contact in
pollinosis is dramaucally illustrated by an expernmem described later
in this book, in which it is shown that despite a definite susceptibility,
clinical symptoms of pollinosis do not appear until exposure to the
offending agent.

Although allergic patients never show circulating precipitin anti-
body to their offending allergens (one possible exception to, this is
serum sickness), it is still possible to d circulating sensitiz-
ing antibodies or reagms in their blood. The best technique for
showing this is the Prausnitz-Kustner reaction. Serum from an aller-
gic individual is injected intradermally into a normal test subject.
After twenty-four hours or more, the offending allergen is applied
to the sensitized area of the normal individual and to a control area.
A typical wheal will appear at the point where the allergic serum
was introduced but nowhere else. It was formerly believed that
Teagins (the sensitizing antibodies of atopic individuals) could only
be demonstrated by the Prausmitz-Kustner technique and this was
Presented as one of the major points of difference between atopy and
anaphylaxis. However, it has recently been shown that although the
reagin is normally present in the blood in very small amounts, it
shows the general characteristics of any sensitizing antibody. Trans-
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fustons of allergic blood have led to the desclopment of temporary
hypersensittvities i the reapients which mumie those of the donors
Both cutancous and shock tissue sensitvity has been obtained, Fur
thermare 1t has been posstble to transfer antsbodies from anaphylac
tically sensitized ammals to normal human shin and obtam & positive
shan reactzon to the speafic antigen Therefore the essenual simifar
1ty between reagin and the sensitiang antibody found in anaphylaxis
has been shown

Reagins are probably formed in the same sites as are other ann
bodies However 1t1s possible to determine reagin concentrations m
vartous parts of the body by direct application It has been shown
that 2 greater concentration of reagin exists at those pomnts where
the antigen has been mjected or otherwise brought mto conzact with
the mdinidual It therefore appears that the human at least can
form antibodies 1n all his cannective tissue elements

The simultaneous appearance of precipitins and sensitzing angt
bodtes inn anaphylaxss and serum sickness has brought up the ques
uon of whether these two substances are the same It must be borne
n mund that antibodies formed after the adminmistration of a specific
antigen are not of a homogeneous character but differ 1 the ways
discussed 111 the previous chapter Therefore depending upon what
portion of the antigen the antibody was formed upon or how clearly
1t recerved the ampression of uts template an antibody may show the
ability to react in the precipitin reaction or to sensiuize the individual
Some antibodies may possess both functions When hypersensitnty
15 created exper 1ly this dual ph 18 always observed
It 1s beheved that desensitization wvolves this mechanism In hay
fever adminstration of the offending pollen raises both the reagimic
nter and the amount of allergen neutrahizing anttbedy This 18 men
toned to pomnt out aga:n the essential sumilanty between atopy and
anaphylactic sensitization since simnitaneous precipitn and sensitiz
g antibody formation has been shown i the latter

L.ocALIZATION OF THE HYPERSENSITIVE ANTIBODY
AnticeEN Reactionw oN Tae CELL
Two theones have been proposed to account for the severe reac

prons ensuing when an antigen 1s d into a sensitized individual
One mamntamns that the reaction occurs 1m the blood Iiberating a
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toxe prodzer. Howener, the most acteptable theoms i e coe wbid
postelazes Gt reann oF seRILING ANABOYY boatzies artnbad o
speciEc cetls and that subsequent admumntratiog of the 3 nan b N
1o the formanon of an anugénanubody compley on the e o4
these cells -
< ‘Theevidence 1s as follows In the passtie sensitirtion of an anuail
or human, @ latent_period must elapse before 4 hypersenutine wacs
uon 13 obtained on adminmistrauon of the antigen  Tius should ot
be the ease 1f antibody antigen combimtion occurred in the bload
but would be expected 1f 1t were first necessary for the antibudy o
be distrabuted to the cells and become attached to them A peculin
Teaction which has been observed 1s that of reverse passive transta
1fa large dose of antigen 15 given a normal niimal and shortly altew
ward a dose of sensitized serum, an anaphylactc reaction will ocon
as soon or sooner than sn the normal type of passive sensitisation
This phenomenon 1s of importance m the trinsfusion of senvitlecd
blood “Another observation which ndicates that the hypersensltive
Teaction occurs on the cell 1s the fact that when an animal fs prssdvely
sensittzed a marked lowering 1n the blood concentritton of Infected
anuibody occurs during the ltent period Sensitizing antihody evl
dently leaves the circulation and becomes attached to the cells durlng
this period
.~ Ong of the most convincing pieces of cvidence thit the ye i oy 4
cellular 15 the fact that when certan tissues from 1 sendtlve wnlin (f
are ssolated and washed thoroughly, addition of the specific antly
67 the surrounding fluid causes a marked contraction of the tlsy
This can be observed 1n organs contamming large amounts of stoh
muscle Ths 1s 50 specific that sensitized gutner pig uterun {v ofiey
used as a test for proteins Furthermore once the tissue s 1v speiedel
to admimstration of the antigen subsequent admunistrition of thifs
sume protein has no effect The antigen evidently remning Tentaiel 42y
the cell If the animal from wh:ch the tissue was obtuned ;) o,

1

* oo
g
st 7
thm of the.

appearance of an anaphylactic reaction upon admmnyyy,
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annigen In fact the blood 15 more a protective medium than any
thung clse We have noted above the simultaneous production of pre
ciprtin with sensiuzing antsbodies 1n an anaphylacuc or allergic
orgamsm The precipin or neutrahizing anubody evidently has the
ability to combine with administered antigen and prevent its reach
ang the sensitized tissues This 15 behieved to be one of the major
reasons why 1t 1s so dufficult to produce anaphylactic shock in the
rabbit This ammal produces a very Ingh nter of precpitin when
guen a foreign protein Consequently upon subsequent admimstra
ton of the antigen there 15 a great tendency for 1t to combine with
the serum antibody and become ncutralized Subcutaneous intra
pentoneal and even intravenous injection of the antigen in a rabbit
generally produces only mild symptoms It 15 necessary to mjpect the
antigen mntracardially to produce a consistent anaphylactic response
In this way the antigen 1s quickly circulated to the tissues before any
extensive neutralizatson tn the blood stream can occur Even as senst
tve an ammal as the ginea pig often shows a fairly mild response
upon subcutaneous or intraperitoneal injection However 1njection
of an adequate dose of anugen inwravenously always produces fatal
shock Neutralmaton of anngen by its speafic antibody can be
shown by malung a mixture of the two protewmns and mjecting them
inte an ammal seasitnve to the anugen No result 1s produced This
15 a good test method for determining the extent of annbody pro
duction

Another observanion which suggests that the allergte reaction
occurs 11 the tissues 15 the Arthus phenomenon Ths 15 produced by
the njection of an antigen subcutaneously into the same site m an
ammal After a sufficient number of mnjections the site becomes 1n
durated, and a necrosis sets 1n Which may be quite extensive Thus
phenomenon 13 believed due to 3 degeneration of the blood vessels
mn sensitized sites

REsuLTs 0F ANTICEN ANTIBODY COMBINATION -~

Injection of the antigen into a sensitive animal produces the

hypersensitive reaction Tius occurs in the shock tissues In the

human being these tissnes comprise the nose eyes gastrointestinal
tract and skin for the less severe manufestations the bronchioles

pulmonary arterzes and lLiver 1n the more senious cases All severe
- Jugpastiy -
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1se 1n the less crucial tissues but
. of the bronchioles leading to
aspuykid 1S Prouduly Lie Most conmon cause of death This re
“Fembles anaphy]axns mn the giimea pig which has a very extensive
stooth musculature in the brofichioles Another type of death which
1s belteved to occur resembles that found in the shocked rabbit In
this animal, the pulmonary arteres have a considerable smooth mus
culature and death 1s caused by their extreme contraction leading to
» nght Eean faillure The dog shous a thurd type of anaphylactic re
, sponse ¢ “There 1s 2 massive }lex'x_]'grrhage mto the lLiver, the organ
swelling enormously In Size ~An anatomic observation upon this
amimal which may help explamn this finding 1s the fact that the dog
has an abnormally high development of smooth muscle i 1ts hepatic
venules "The constriction of these veins would cause blood stasis
the | hwer This effect 1s believed to occur n some cases of human
anayhylaxu In summary, hypersensttive reactions produce the fol
lowing effects (1) A constriction of smooth muscle, (2) mncreased
glandular secretion, and™(3) transudation of Ruids into the tissue
spaces T -

Several theories have been proposed to explamn how the antibody-
antigen combination on a cell surface can lead to these effects The
theory which has the greatest number of supporters claims that the

o effect 1s mediated by tite liberation of a chemical substance from the
tissues which has the ability to produce all these results The dis
covery of histamine and the elaboration of its pharmacologic action
revealed similarities between the action of this substance and the
symptoms obtained 1n anaphylaxis which were so considerable that
histamine was postulated as the effector substance Later work

.» showed the presence of histamtne in many tissues and nvestigators
demonstrated a pronounced rise 1n the histamine content of the
blood during anaphylactic shock Furthermore the disposition of an
ammal to develop anaphylactic sensitivity parallels 1ts response tq.
hmtamme _injection ‘The guinea pig is_very sensitive to o_histamine
and 15 shocked. by this substance It develops anaphylams very e:mly
‘The rat on ! the other hand 1s resxsbant to histamine and 15 very
difficuld & =¥ G les most
am m llStamlﬂE

m]ecuon prevent
iy
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anaphylaxis in a sensitive animal. These compounds alsa show an
antagonistic qﬂcct toward histamine, If a segment of gut from a
notmal animal §s put into ihi¢ gastrointestinal tract of a sensitive
animal, an initiated shock will canse this nonsensitized segment to
contract. This suggests that a chemical causes the intestinal contrac-
tion since no reagins were present in the grafted segments, T he wheal
obmmed upon thc m)ecuon oE an allcrgcn into 2 sensmve mdl-

10 l)yperscnsmvc mdmdunls can markedly reduce their sesponse 10~

offending allergens. It would seem that desensitization to htstammc .

has produced a lessening of the allergic response.

However, there have been objections raised to the [nstamule
theory. These are based mainly upon the fact that there is a variable
response in the blood histamine level in shock. Frequently after an
initial rise the blood histamine will decline to low levels even though

the animal is still in a shocked state. Some animals, such as the horse, .

show virtually no increase in blood histamine at any time during
anaphylactic shock. Furthermore, artempts to treat hypersensitivity
through the injection or ingestion of histaminase, an enzyme which
specifically destroys histamine, have been for the most part negative,
Another objection is the fact that in anaphylaxis various tissues
respond in a way which differs from the results obtained with the
“in vitro” addition of histamine.

Theoties have developed which have tried to explain these dis-
crepzmcms One postulates that instead of just histamine, a number
of chemical agents, each specific for a definite organ, are liberated in
nmphylamc shock. Another claims that antigen-aiitibody combina-
tion occurs on the smooth muscle cells of the smaller blaod vessels
leading to marked constriction and that this is the cause of the
disturbances. This latter 1heory would explain quite adequately the
tethal symptoms observed in anaphylaxis but does not account as
satisfactorily for the increased glandular secretion and the wheals
or urticaria. There is a possibility that all these mechanisms may
function in the production of allergic symptoms or anaphylactic
shack, but as yet insufficient evidence is available to allow a clear

decision to be made.
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DruG ALLERGY

The 1ngestion of or exposure to many drugs leads to allergic
zesponses such as hxves asthma or even severe shock lee symptoms
o

n [ R

monly found to cause hypersensitivity However these substances
are not 1dentical with the drugs themselves since they are made 1n
such a form as to be tightly bound to the proteins with which they
are mjected Consequently many investigators have postulated that
when a drug causes hypersensitivity 1t becomes altered 1n the body
n such 3 way that 1t can form a faurly firm umion with one of the
body prmems leading to iormauon of a haptenic pratein complex

anWg\meﬂng upon continued application These sub-
stancés and atsphenamuine have also been used to produce anaphy
lactic sensiivity mn the same ammal and death could be caused
by adminstration of the sensitzing compound Anaphylactic senst
trvity has also been produced 1n the guinea pig by the injection of
azo dyes Other drugs and matural products have been used to
produce skin sensitivaty 1n various ammals

Allergic conditions caused by drugs will be discussed more fully
m Chapter X

GASTROINTESTINAL ALLERGY

Since the various ingestants which produce gastromtestunal and
food allergy are all protein substances the mechantsm by which they
produce hypersensttivity 1s questioned The complex factor here 15
how these protemn molecules are able to pass the mntestinal wall mntact
and so cause the production of specific antibodies It was previously
believed that no whole protein could pass through the mtestial
membrane unless a very pathologic condition existed Nevertheless
current immunologic studies have shown that this 1s not the case and
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that even under -* - . "
the food protein ¢ s C e
develops a sensivity to them depends upon his  genetic composmon
Some of the e xdcncc which mdicates the entrance of mact food
molecules into the body may be cited Amma]s which' have been fed”
large amounts of certain foods may sometimes demonstrate anti-
bodtes to these food proteins without bewng smianued If an mdi-
vidual who 15 hypersensitive to certain foods is ngen 2 transfusion
of biood from an individual who has shortly before eaten some of
the offending food, a very severe allergic response may be suttaced
Furthermore, Ratner has shown that if guinea pigs are fed cow's
mlk, a substance whach 15 not normaily in their diet, many become
50 sensitive to this substance that they can be anaphylactically
shocked by 1t In view of the passage of intact food protein into even
the normal body 1t 1s probable that with a pathologic gastrointestinal
tract the amount absorbed may be greater Conscquemly, a colitss
or other ntestinal_upset n an mfant who poisesses a Ixei‘H‘lary
‘sﬁ‘s‘c'e}—mﬁxm); to food allergy may smuate the hypersensitive syn-
drome,
Another way mn which hypersensiivity can be developed is by
. et £ o ~r=ecally susceptible, the
r the pregnant mother
. fie placenta, sumulate
reagin formation mn the fetus If the mother herself 1s food sensitive,
her reagns may pass the fetal barrier and passively immunize the
fetus for a period of about six months after gestation
Similar considerations apply to the development of inhalant al-
lergies Ratner has shown that gumnea pigs can become anaphylac
tically sensitized to horse dander through the mnhalation of large
amounts of this substance The necessity for an 1mutial exposure_to
the inhalant even i atopic mdividuals has been shown previously.
It ¢ may be that mtrauterme sensitization plays a role here a]so

PHYSICAL ALLERGY

Physical allergy is the response of certamn individuals 1 a hyper-
Their typieal
There can be

no question that an antibody antigen reactsont 1s ot involved here.
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These mdiduals are generally sensiive to other types of allergy
It may be that these cases imuate t&elr hypersensitive reaction
through a nervous mechanism but possess in therr tissues an over
developed ability to secrete the causative substance

BACTERIAL ALLERGY

to bacteria and bacteral
These allergtes are often
he disease which caused
thcmhere 152 consxdera"ﬁle degrec of spcuﬁcxty 1n these reactions

.

man phenomenon This 15 simular to the Arthus reaction but more
s&VeTe The site of injection of the bactenal protein 1n the hyper
sensitive individual shows a very extensive and complete necrosis
THE Tédsont for the difference i severity between the Arthus and
the Schwartzman phenomena has been indicated n ussue culture
experiments Addition of bacterial antigen to a tissue culture of cells
obtaned from afl animal sensitive to the bactena causes death of
the Cells Addinion of antigen to the cells of an amimal which’has
been sensmzed to a protem other than a bacterial one has no eﬂect
upon the g'rowzh of the cells

Gastrointestinal physical and bacterial allergy are discussed 1
more detail 1n Chapter XI



Chapter IV

Seasonal Pollinosis or Seasonal
Hay Fever

HISTORICAL

That hay fever 1s due to sensitization to polfens is not a new
discovery A very accurate description of the symptotns was written
by Bostock it England m 1819, m an aruicle entitled 4 Case of
Periedical Affection of the Eyes and Chest, published 1n the Medaco-
Chirurgical Transacuons of London John Elhotson, another Eng
hishman, was probably the first to record pollen as 2 probable cause
of hay fever 1n 1836 In 1873, Blackley undertool. very accurate ex
peraments to 1dennfy the grass pollens as a cause of hay fever. He
undoubtedly was the first to make use of cutaneous reactions

Among the eatlier students of thus problem in the United States,
mention should be made of Wornil Wyman, who 1 1876 wrote a
manograph on Autumnal Catarrli, m which he accurately describes
fall hay fever and ascribes 115 cause to the pollen of ragweed

Wiliam Daly of Pattsburgh in 1882 first called attentron to hyper
esthetic areas of the nasaf mucosa i the hay fever vicum

Sojour m 1883 presented lus theory of hyperestheuc zones as
responsible for hay fever Many other rhinologists confirmed these
reports, each as a rule having found a shightly different hyperesthetic
one

Ingalls, i 1896, wrote that heredity and the nevrouc diathests
undoubtedly predispose to this condion while a great vaniety of

30
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agents may excite the attack Among these he mentions pollens but
emphasizes that three essential factors are necessary the neurotic
habit local hyperesthesia, and the presence of rmitating substances
i the atmosphere The treatment in vogue at that tme was nasal
cauterization

Dunbar i 1907 extracted a chemical substance from pollen which
appeared to contain the active umitant He concluded that 1t was a
toxin attached to albumin, and called it a toxalburin Dunbar
produced an antitoxin from horse serum which he called pollatin
and used 1t locally 1n the eyes and nose, reporung excellent results
n 56 per cent of cates Metzer and hus pupils Auer and Lewis 1
1910 brought this disease within the realm of the allergic diseases

In 1911, Freeman and Noon published results on the treatment
of hay fever by acttve immumization with pollen extracts

Cooke 1n 1915 reported on 144 hay fever pattents treated by 1n
jectton with pollen extracts Since this time important pollen
producing plants have been added to the hst and methods of
extracting the active prinaiple of pollens have been more or less
standardized

ETIOLOGY OF SEASONAL POLLINOSIS OR SEASONAL
HAY FEVER

The causauve agent of seasonal pollinosis 1s pollen, a hight, yel
lowish, granular powder composed of particles which are microscopic
1 size and are produced in the reproductive cycle of the causative
plant, whether 1t be a tree, grass, or weed It 1s rather obvious that
this pollen must be light enough to be air borne 1n order that 1t may
gamn entrance through the resprratory tract

The production of pollen by plants 1s tremendous 1t having been
esumated that many tons of pollen are deposited nationally m a
given season Field surveys and pollen counts have been made for
practically all areas in the United States

CHARACTERISTICS OF POLLEN

Pollen granules consist chemucally of a complex polysacchanide
protem nucleus covered by a fatty layer The present-day con
sensus 13 that the acid secretions from the mucous glands 1n the nose
eyes and respiratory epxthelxum dxsmtegrate the fatty covering of
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the pollen granule and thus make available the soluble protein and
polysacchanide fractions
It has been estimated that pollen can be found 1n the atmosphere
at a height of 10 000 fect and that 1t may be carried over a body of
water for many mules Pollen can be blown into an area from a
distance as great as Goo mules as 1s shown by the mvasion of Canadian
thistle into this country 1n the past few years
The amount of pollen 1n the air depends upon meteorologic
¢ fluctuauons The greatest amount of pollen 1s present i the surface
air layers toward evening and in the early mormng It 1s during these
periods that hay fever patients sneeze most Thus 1s manly the result
of two factors an increased circulation of the air due to the temper-
ature changes caused by the rising and setting of the sun, and second,
the mncreased general humidity which exists at these times close to
the earth s surface (dew and fog formation) The increased atmos
pheric arculation brings down pollen from the higher air layers
which 15 trapped, together with the pollen originally present, by the
mousture i the arr A hugh humidity no doubt traps pollen by using
the grains as points on which condensation can occur The buoyancy
of the wet grains would be matenially decreased and the overall
effect would be a marked increase mn the concentration of pollen
directly over the surface of the land Later i the day or evening,
when the circulation of the arr slows and the humdity returns to
, normal, the pollen again redistributes 1tself evenly On ramny days
the air 15 washed of pollen and patients ordmarily are considerably
relieved, while on sunny days the plant pollen 1s quickly dried and
released from the plant Strong winds tend to disperse the pollen
over large areas A region close to a body of water will have less
pollen 1n the atr on days when the wind blows from the direction of
the water Inasmuch as the patient’s symptoms vary directly with the
quanuty of pollen present in the air these factors are clinically
important 1n correlating and understanding the day by day progress
and course of the patient
A List of hay fever plants and their locations will be found n the
Appendix
Our Technic of Pollen Counts At best pollen counts cannot 1n
dicate the exact concentration of pollen grains despite attempts that
have been made by Durham and others to accurately determine the
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amount of pollen and mold spores 1n the air at various localitzes
Various complicated conversion tibles have been worked out by
Durham for each pollen and several mechanical devices are on
the marhet for obtamning the pollen on glass shdes by the gravity
method These however are too complicated for ordinary use Pol
len counts are only mmportant when made 1n the viantty of the
pauient The pollen grains can be identified and then the proper
extract can be giten i treatment

One of my pauents obtained very shght relief under treatment
with a 50 per cent giant and short ragweed mixture which was the
most prevalent pollen 1n that city s atmospheric count He owned
a large coal and lumber yard and 1t was found that he was sur
rounded with fields of heavy growth of cocklebur Complete relief
of symptoms followed a year s treatment with cocklebur pollen ex
tract Durham states that cocklebur pollen 1s not important because
atmospheric counts show only small amounts i the air While the
pollen from the plant may not be found on slides taken perhaps
many miles from the pattents vicmity the more mmportant pro-
cedure 15 to expose slides close to the patient s environment In this
way a more exact study can be made of the pollens to which ex
posure occurs constantly I have found this procedure of greater
mmportance and far more valuable than the daily counts of pollen
as reported by various observers

I use a simple device consisting of a wooden base to which 1s
attached a monel metal rustless top mn the shape of a convex curve
with openings on both sides Microscopic slides covered with a thin
layer of vaseline are placed on the base and allowed to remain for
twenty four hours The top prevents rain and soot particles from
contamunating the shde while allowing air currents to impinge
pollen and mold spores on the greased shde

The actual count 1s made under the low power of the microscope
counting all pollen grains covering one square centimeter on the
slide Thus 1s the figure approved by the pollen survey commuttee of
the American Academy of Allergy The amount of pollen grams
counted 1n 1 square cenumeter of shde area multiphed by 36
will give the approximate number of pollen grains per cubic yard of
ar The figure 36 has been determined and adopted for universal
use by the Commuttee of the American Academy of Allergy It should
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'
be remembered that pollen concentration in the air varies in ac-
cordance with changing meteorologic fluctuations such as wind
velocity, changing directions of winds, fog, dew, and rain.

CLINICAL SYMPTOMS

1

The name hay fever suggests that the symptoms are caused by hay
and that there is an actual fever present. However, the symptoms are
not due to hay, and there is usually a subnormal temperature.

In hay fever there is an inflammation of the mucous membranes
of the nose, throat, ears, eyes, and, sometimes, of the bronchi and
bronchioles. This inflammation manifests itself clinically as sneezing,
running and blocking of the nose, and itching of the eyes, nose, ears,
and throat. The difficulty in nasal breathing usually present is ag-
. gravated when the patient is lying down and seems to be lessened
when he is exercising. Characteristically, the nasal discharge usually
remains thin and watery and becomes thickened only toward the
termination of the attack. After the nasal congestion and swelling of
the turbinates and mucosa of the nose have been present for some
time, the tissues become a favorable cultural media for bacterial
organisms, and a thickening of the secretions with purulent discharge
follows. This sequence of events frequently results in chronic sinus
infections which many times so obscure the picture that the primatry
allergic background is not recognized. While the eosinophils are
increased in the watery nasal secretion at an early stage in hay fever,
they almost disappear and are replaced by polymorphonuclear leu-
kocytes when bacterial infection occurs.

Hay fever symptoms, if they persist, will usually terminate in
cough, dyspnea, and wheezing, leading to the development of a full-
blown bronchial asthma.

Also characteristic of hay fever is marked malaise and easy fatiga-
bility, together with a sensation of fever in the presence of a sub-
normal p ure. These complaints are due to absorption of the
allergenic protein, causing “allergic toxemia.”

DIAGNOSIS

The diagnosis of hay fever rests upon the history, the physical
examination, the laboratory examination, and the therapeutic re-

Al

’

sponse.
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One of the most 1mportant steps in arrving at a diagnosis of
seasonal pollinosis 1s an accurate history, containing the dates and
places of onset of the 1l symptoms One should always mnquire
for dates which may furnish valuable clues as to the type of pollen
responsible, for example, 1f a patient reported imitral symptoms
near Decoration Day, one would suspect tree pollens as the etiologic
agent, symptoms appeanng around the Fourth of July would make
grasses the Iikely cause, while an onset on Labor Day would implicate
the ragweed group One should also inquure as to whether the patient
has done any traveling and what symptoms, if any, appeared or
disappeared during this journey A patient may, for example, tell
the doctor that he spent his vacation 1n Indianapolis around Labor
Day, and that us condition was much worse at that ttme The doctor
will then have good reason to suspect a ragweed pollmosts since
Indianapolis 15 known to have 2 high concentration of ragweed
pollen during September (see the Appendix for a hist of pollen loca
tions m the Umited States) The patzent may have noticed his first
symptoms while 1n the country and this would lead the physician to
suspect 2 pollinosts since the pollen concentration 1n the country 1s
higher than m the aty

The family history and the past history must be obtained A
previous allergic manifestation on the part of the patient, such as
eczema, hives asthma, or food sensitivaty, may be disclosed and the
existence of allergic disease in the patient s farmly may be revealed

Another 1mportant line of inquiry 1s that devoted to eltating the
organs and tissues involved and the physical examnation of the
hay fever patient should be a complete ane, with particular attention
being paid to the examination of the conjunctivae of the eyes, the
nasal mucosa and turbinates, pharynx and chest One must look for
njection of the conjunctivae and the fine linear conjunctival scars
resulting from repeated contact with pollen from previous years In
the nose, the nfertor turbinates and nasal mucosa have a grayish
white, waterlogged boggy appearance and the posterior portion of
the inferior turhinates may be hypertrophied The pharynx may
present 2 mud jection An exammation of the chest will often
reveal diffuse wheezing and moist riles over the larger bronchi
Minmimal asthma may be detected 1n many cases only by placing the
draphragm of the stethoscope over the open mouth of the patient
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as he breathes By this method, one may often detect fine musical
rles not heard by ordinary auscultation

The laboratory examnation should 1nclude the usual blood and
unne studies, nasal and acular smears for eostnophiles, and skin
testing The latter 15 the most mmportant part of the laboratory
nvestigation.

TesTInG TECHNICS

The skin, eyes, and nose will respond 1n a characteristic way to
application of the allergen All of these may be used 1n testing the
patient to find offending substances The skin test 1s the safest and
most convenient and 1s sensitive enough to be adequate m over gg
per cent of the pattents

Cutaneous or Scratch Tests  In the cutaneous or scratch test the
shin 15 thoroughly cleansed with aleohol, after which small hinear,
bloodless scratches in the epidermis are made with an ordinary
darning needle or a dulled von Graefe kmfe The smallest possible
scratch 15 sufficient to elict the full response of the skin The
scratches are made about 4 inch long, and 1 inch apart on the arms,
forearms, back, or thighs As many as 5o can be made at one sitting
A small drop of a § per cent solution of the polien extract 1s applied
over each scratch mark and rubbed 1n with the sharp end of 2 tooth
pick (a separate toothpick 15 used for each application) After twenty
minutes these extracts are wiped off with water and the reactions
read Each scratch mark should be cleansed individually with care
taken to prevent contamtnation of adjacent scratch tests

A posive Teaction to such a skin test 15 essentially the same as a
hive or 2 mosquito bite a central whitish or yellowish swollen area
surrounded by a reddish zone or areola ‘The central area may be
round 1 outline or may extend outward in irregularly shaped
branchings or pseudopodsa of varying lengths, somewhat resembling
an amoeba These reactions are generally accompanted by nching

There 15 considerable variation 1n response to these tests n highly
sensitive patients the swollen area may be very large and red, whereas
other individuals show only shght redness and 1tching Regardless
of whether the reaction 15 1ntense or muld 1ts peak 1s reached 1n about
twenty minutes and 1t subsides after an hour This method of testing
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has the advantage of giving rise to a mumum of constitutional
reactions and 1s therefore safer 1n the hands of the general prac
titioner

INTRADERMAL SkIN TESTS

In this technic a small amount usually 001 cc of a specially
prepared liqud extract of the suspected substance 15 1njected be-
tween the layers of the skin No exact quantity 1s used mn practice
but one should 1nject an amount sufficient to raise a small bleb in
the eprdermmuis larger amounts should not be injected because of the
ever present danger of constitutional and false posiuve reactions
A tuberculin syringe and a 27 gauge 34 inch rustless needie are
sterilized by borhing and used for this purpose The outer arms outer
surface of the thighs and the back are the best sites for these tests
The skin s cleansed with 70 per cent alcohol and the injections given
from above downwards usually ten to fifteen 1n each arm spaced
about one inch apart

‘This method 15 cleaner less painful more rapid and more senst
tive than the scratch test but 1t yields a greater percentage of false
positine reactions and occasionally gives rise to a senious constitu
tional reaction Jt 15 of the greatest value in testing hay fever asthma
and allergic dermateses but 1s of no value in testing contact der
matitis and drug allergy

The appearance of a wheal especally with pseudopodia and a
surrounding area of erythema indicates a positive reaction This
reaction 1s read as shight moderate or marked depending upon the
size of the wheal and the number of pseudopodia Occasionally the
reaction may be doubtful or shight but on warting twenty four hours
a defintte positive reaction may occur which then 1s called a delayed
reaction  False positive reactions occur frequently in a highly senst
tive skin while refractory or atrophic skin will fail to give a positive
reaction even when climeal sensitivity exists Furthermore the re
action depends upon the concentration of the extract employed 1
testing

In testing a pollen hay fever patient the most dilute extract which
will give a reaction 1n a sensttive 1ndividual 1s used This dilution
may vary from a 1 10 000 to 2 1 1000 concentration The exceptional
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patient may be so sensitive that 1t may be necessary to start nith a
1 100000 to 1 1000 dilution of polien extract

Intradermal skin testing 1s not a static techme The allergic nds
sidual 15 likely 1o develop new sensitivities at any tme situations
arise where one year the shin tests show a positive ragweed reaction
and a negative grass whereas the next year the tests will show a
positave grass and a tree reaction This characteristic of the allergic
patient necessitates repeated and frequent shin testing

It will often be noted 1n pracuce that a ragweed sensitive patient
may shaw a positive grass and tree reaction yet have no symptoms
dunng the pollination of these plants However the following year
symptoms may occur during the tree and grass seasons These patients
are potentially allergic to grasses and trees and can deselop symptoms
at some future time if not hyposensitized

Conyunctival Testing  This test 15 perfarmed only when there 1s
strong chintcal evidence of pollen allergy in a patitent whose intra
dermal shin test 15 negative or doubtful This procedure should not
be carried out routinely because of the possibility of a severe local
reaction mvohng the entire conjunctivae of the eye

It 1s performed by placing a drop of the dilnte extract or a few
gramns of the dry pollen 1n the conjunctinal sac I within a few
mnutes the conyjuncuival vessels are markedly congested and the
eye 1s red with lacnmanon and iching the test 15 positine The
phystaian should mmmediately ansuli a drop or two of a 1 1000
epinephrine solution nto the conmpunctival sac to counteract the
Jocal reaction

Nasal Testor Smff Test Thus test 1s rarely used m the diagnosts
of pollinosis A few grains of the pollen or a few drops of the pollen
extract are instilled 1nto the nose The test 15 positive when marked
sneezing and a watery discharge from the nose ensue

Passtwe Transjer Test (Indirect Test or Prausmiz Rustner Phe
nomenon) Ths test 15 useful 1n cases where 1t 1s 1mpossible to do
direct testing on the patient as in pauents whose shin 1s extensively
imolved 1n a severe dermanitis or who are lughly dermographic Tt
may also be used when the above methiods have all given negative
results but where climeal evidence stll indscates that a pollinosis
exists
The shin of a normal person 15 sensitized by the injectson of 0 1 cc
of serum from the patient Forty eight hours after injection of the
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patsent s serum 1nto the normal skin one may skin test (intradermal
or scrarch) the sites into which the suspected serum was introduced
A control should always be run by skin testing with normal saline
1nto one of these areas The app ¢ of 2 wheal md a senst
twvity of the patient to that pollen or substance

DIFTERENTIAL DIAGNOSIS

The disease most difficult to differentiate from hay fever 1s acute
coryza or common cold during the first twenty four hours Usually
the coryza 1s characterized by more malaise shight fever headache
less aitching of the nose and eyes and more rapid progression to the
state of a thickened purulent nasal secretion In pollinosts the sneez
1ng 15 most marked 1 the morning and decreases 1n severity towards
afternoon 1n coryza there 15 a steady progression of symptoms with
continuous sneezing and a watery discharge leading without inter
Tuption 1nto the phase of thickened nasal secrenon Nevertheless
the first twenty four hours of an acute coryza the differential dag
nos1s from pollinosis will tax even the most astute clinictan Nasal
smears may help 1f they reveal eosinophils but are not completely
rehable

SINUSITTS

Smusitis may accompany any mflammation of the nasal mucosa
regardless of etiology however 1t 1s important to distinguish be
tween bacterial mflammation with sinusitis and pollinosis remem
bermng always that pollinosis predisposes to the development of a
bacterial sinusitis “The onset of sinusitis 15 more acute and 1s charac
terized by a purulent nasal secretion 1ntense headache and localized
tenderness over the paranasal smuses accompanted by fever X ray
of the simnuses will usually reveal some cloudimess Intranasal exam
anatton will show swollen red membranes with evidence of pus
draimng from one of the onfices of the turbimates

DEvIATED NASAL SEPTUM
A dewiated nasal septum of severe degree may cause sneezmg and

rhinorrhea which will resemble hay fever but other evidences of

pollinosts are not apparent and physical examination confirms the
diagnosis
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Nasar Poryrs

Nasal polyps are a likely sequelae to a long standing untreated
pollinosis or other inhalant allergy and are diagnosed by mspection
The polyps are usually seen as pale, whitish gray swellings which can
be vistalized 1n the middle or superior meatus of the turbinates

MECHANICAL IRRITANTS

Mechamcal tmtants such as high concentrations of dust, sand,
silica, and foreign matter of all types will produce sneezing with a
purulent rhumtis which may at first sight be mustalen for an allergic
condition The history will establish the diagnosis

SYMPTOMATIC TREATMENT OF POLLINOSIS

‘When the patient presents himself with symptoms of pollinosis,
the following local measures may be used If no history of relevant
drug sensitivaty 15 obtained one of the various antibustamminic drugs
(see page 46) should be used 1n doses of 25 mg or so mg every
three to four hours It 1s best to begin with the smaller dose and
decrease the intervals between doses unul rehef from symptoms s
obtaned When side reactions occur, the drug should be stopped
enbirely unnl these symptoms disappear Several of the antihis
taminic drugs may have to be tried until one 15 found which does
not seriously affect the patient

For the eye symptorns, the following drops used 1n the eyes every
two to three hours will alleviate the 1chung and rehieve the 1n
flammation

Epmephrine hydrochloride 1 1000 06 cc.

Dilute acetic aad oz cc
Resoran 6oo mg
Distijled water, to make 30 gm

Many pattents get adequate reliet of therr ophthalmic symptoms
from the use of the simple eye cup with dilute bonic acid solution,
or a solution of oxycyamide of mercury 1 5000 Antistine o 5 per cent
solution has a pH of 6 94 and two to three drops instilled 1n the eye
every three to four hours 1s quite helpful Some patients complarn
of an 1mit1al burning or sungmg sensation which may last for a few
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minutes It should not be used too frequently or over too prolonged
a pertod of time since I have seen a sensitvaty develop to this drug
after prolonged use A marked membranous conjunctiviis with m-
tense atching resulted 1n one of my patients who used antistine
locally 1n the eyes for an allergic conjunctivitis Neosynephrin, 14
per cent solution, 15 also useful mn the eyes

For excessive nasal symptoms, privine hydrochloride oj per cent
guves adequate relief when used as a spray, jell or drops nstiled into
the nose every six hours Too frequent use, however, may result in
an mcrease of the symptoms due to mcreased congestion which fol
lows the vasoconstrictor effect

A o35 or 1 per cent ephedrine solution mn normal saline solution
will also relieve the nasal congestion Oily solutions are not used
as they are too rritatung to the sensitive nasal mucosa and because
of the danger of oil aspiration with subsequent development
of hpord pneumonia Fabricant has demonstrated that the normal
PH of the nasal secretton 1s on the aad side and nasal medication
with a pH on the alkaline side (above 7 4) acts as an trmitant to the
sensitive mucosa, interferes with the normal aliary activity, and
thus increases the symptoms It 15 for this reason that ephedrine and
other vasoconstrictors 1n water, all of which give highly alkaline
Teactons, crease nasal symptoms whereas medications such as
privine, propadrine hydrochlonde, ephedrine in normal salt solu
tion neosynephrin o 25, 0 5, or 1 per cent solution paredrine o 5 to
1 per cent glucophedrine, tnamine, 1sohalant, and vonedrine are
more soothing because of their more acid reaction having a pH of
55 to 65 Inhalers of benzedrine, tnamine, forthane or vonedrine
often give relief where drops are not desirable

Many of the antihsstamimic drugs are also used locally 1n the nose
such as pyribenzamine o 5 per cent solutron and antistine o j per
cent solution I have found them to be quite 1rritating on sensitive
mucosa causing burming with increased sneezing

The use of calaum, 1odides morphine cocane, coden, and
vitamin C for the relief of pollinosis 1s mentioned only to condemn
therr use They are of no value in pollinosis and may even increase
the nasal symptoms -

General measures such as avoidance of dust, swxmmmg, exposure
to the sun heat, fangue, golf, and automobile nides through the

’ ;s
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counitry are advised The diet should be carefully watched and all
foods that the pauent 15 found sensitive to, erther by hustory or shin
tests, el d All env 1 factors such as orms root,
feathers, molds, dust, pyrethrum, and other anmal emanations
should be carefully checked and avoided should they be found to
be additional sensstizing substances
Nasal romuzation 15 of no benelit 1n pollinosis The same effect
may be obtained with any escharotic agent such as gy per cent
phenol, strong silver nitrate, or the use of the cautery Local treat-
ment of any type mcluding nasal packs adds addstronal irrstation
to an already mflamed, sensitive membrane with resulting sneezing
and mncreased congestton  Followmng somzatron for pollnosts,
anosmia and neunts of the nasal gangha with severe pain may fol
tow Also, hyperesthesia of the sense of smell has resulted following
18 use
Pollinosis must be considered a constitnesonal disease wath Jocal
mamfestattons and should be treated as such Any severe local or
!1 operative nasal treatment to an already highly sensitive nasit mucosa
does mote harm than good The removal of tonsls and adenmds 15
certainly not indicated a5 a relief measure wn pothnoss In any case
they should not be removed during the polien season Highly allergie
cluldrens 1 partrenlar should not have the tonsils and adenoids
removed without a definite indicavon In a large series of cases
collected over a Jong pertod of time the removal of tonsils and ade
noids mn children of allergic famibies has been shown to result m
the onset of polhinoss or asthma Should a defimite indication exist,
such as repeated tonsilar or adenord miection, grea tly hypertrophied
tansilar and adenod tissue, or repeated otts medta resalting from
mfected adenotd tissue 1t 1s better to have them removed—but cer
tamly not dunng any pollen season The removal of these tissues
! because of repeated colds 5s not indicated

ANTIHISTAMING TRERAPY

Dale and Laidlaw, mn 1910, noted the resemblance between his
tarmne shock and anaphylactic shack in guinea pigs Lewns, 1 1927,
stated that a hustaminelike substance, which he designated as
H substance, was hiberated by the tissue of humans at the site of the
allergic reaction Dragstedt added evidence of the importance of
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histamine 1n human’ allergy, and made the following observauons

1 Simlanity between anaphylaxis m 1s and allergy in hu
mans

2 Ewvidence of the presence of histamme i human tissue in
sufficient quantity to produce symptoms

3 Smmlanty between allergic symptoms and hustamine effects
Severe allergic symptoms actually resemble the effects produced by
large doses of mjected histamine

4 Histamne or a histamipe substance 1s actually released from
the cells during allergic reactions 1n humans

Katz and Cohen demonstrated that histamine 1s released from the
cells to the plasma when an antigen 15 added to the blood of an
allergic pauent Katz showed, further, that histamume 1s released
from the skin when an antigen 15 applied to the skin of an allergic
pauent The good results from antihistamme therapy 1n allergtc
conditions, particularly of the true atopic wheal reactions such as
urticania, hay fever, serum and pollen reactions, and physcal allergy,
add addstional evidence that histamine or H substance plays some
definite role 1 these conditzons

Many nvestigators, however, are of the opinion that there are
other factors beside histamine responsible for allergic or anaphylactic
symptoms They pomnt to the failure of the drugs to relseve asthma
and other types of allergic disorders The direct, positive 1dentifica
tion of histamine in human blood has so far not been made Actually
1t has been shown by Watanobe that histamine 1s stored 1n the lungs
of guinea pigs and the Irver of dogs following sensitization, and that
duning anaphylactic shock histamrne 1s released, the amount stored
in these organs dropping sharply

Code and Hester observed a fall m the blood histamine of the calf
and the horse dunng anaphylaxis, while Rose noted a simlar oc
currence 1n the rabbit These facts are 1n direct opposition to the
full acceptance of the histamine theory, although once agan 1t
should be pomnted out that humans react 1n quite 2 different way
from laboratory amimals

Attempts to desensitize humans to histamne thus far have failed!
Histamine 1njections do not raise the tolerance to this substance nor
reduce 1ts manifestations

Hapamine  Fill, Rodney, and Marshall coupled histamine to

N
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various protemns by azo hinkage to produce the so-called histamine
azo protein They thought tius product called hapamine would
desensitize the body to hustammne However, it has been a total Eailure
n wmy experience and the expenence of others The Committee on
Therapeutics of the American Academy of Allergy concluded after
an extensne chmeal tnal that hapamne was totally meffective
Whatever effectivencss 1t had can be atinbuted to s nonspeafic
action

Histamtnase  Best 1n 1929 demonstrated that some tissues con
tain an enzyme capable of destroying histamine when the tvo are
mixed and mncubated an a test tube This substance was marketed
under the name of Torantl and soon after 1ts chimeal use confhicting
reports appeared i the lierature The Council on Pharmacy and
Chenustry of the Amentan Medical Association yeported on fus
tamine and Toranul 1n 1930 statng that there was msufficient ev
dence of clhimcal value and omutted s anclusion in new and
nonofficial remedies

Best and McHenry 1n 1940 hihewise stated that the ntravenous
or mntramuscular ad ration of } has no effect upon
histamine present 1n the body or after imjection This has been my
experience and also the expenience of most allergists

Other Hestamine Antagonssts  Since Lewrs suggestion M 1g27
(see above) attempts have been made to find some nonspeafic sub
stance which would intabit any allergic and anaphylactic reaction,
regardless of what the antigen might be

Certain groups of amino acids such as hisudine arginine and
cystemne were demonstrated by Edebachier Tucker and Baur to have
1nlbiting acions on histamine 1 laboratory experiments However
they were found too toxic for use mn humans and amumals Landau
and Gray 1n 1944 demonstrated that monohydrochlondes of ar
gimne and histidime prevented the effect of histamine or an antigen
on a strip of guinea pig intestine ‘They concluded that these sub-
stances nere too toxic for climcal nse

Fourneau and Tovet reported 1n 1933 on the use of a phenclic
ether compound having the property of wmhibiing the action of
tustamine They named this compound gzg ' with the chemical
formula 2 1sopropyl 5 methyl phenoxyethyldiethylamine Staub and
Bovet found that compound gag ¥ had defimte antinaphylacuc
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properties since 1t protected guinea pigs against two lethal doses of
histamine However 1t also produced toxic effects in amimals and
could not be used climcally 1n humans

Compound 1571 F a Fourneau product containing the ethylendi
amine radical having the following formula N phenyl N ethyl N
diethyl ethylendiamine was the next product mvestigated by Staub
who reported its antianaphylactic and anuhistamime activity This
product was likewise found too toxic for chnical use

Halpern studied the effects of two compounds 1n 1942 prepared
by Mosmer of France One of these antergan with the chemical
formula N phenyl N benzyl N dimethy! ethylendiamine was found
to be more effective as an antthistamine drug than all the previous
drugs used Later neo antergan having the structural formula
N p methoxybenzyl N dimetho amino ethyl aamnopyridine was
Tound more effective and less toxic than antergan Halpern thought
that neo antergan was a more useful drug because 1t was better
tolerated Thus drug 1s the principal antthistanmme used at present
m France
_~_Benadryl hydrochlonide or diphenhydramine hydrochloride was
the first effective anthistamimic drug to be used clmically mn Amer
1ca Loew Kaiser and Moore synthesized this drug 1n 1945 and use
ful results were reported 1n urticarza serum sickness angioneurotic
edema and hay fever Its use has been rather disapponung 1n asthma
and atopte dermatitis -

The most common side reactions are drowsiness lassitude drzzi
ness and mental incoordination These effects may be due to a de
pression of the higher brain centers On discontinuance of the drug
these symptoms disappear

The drug 1s used 1n 25 mg and 5o mg capsules by mouth and 1n
solution for intr lar or ntr mjecton One cubic
centimeter of the solution contains 10 mg of benadryl With the use
of smaller doses such as 25 mg three or four times a day the depres
sive srde reactions can be averted

Trpelennamine hydrochlonde (pyribenzamine hydrochlonde)
was the second American histamme antagonist produced in 1946
The chemical formula 1s N N dimethyl N benzyl N (alpha pyndyl)
ethelendiamine monohydrochloride It differs from neo antergan
only by the removal of the methoxy group from the benzne ning
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Pyribenzamine and neo antergan are the most potent 1n nhibiting
whealing effects 1 humans by urticariogente agents

The most frequent side reactions are drowsmess, faugue, gastro
intesunal upsets, duziness, nervousness, and dryness of the mouth
Some pattents seem to tolerate this drug better than benadryl

The anuhistaminic drugs, according to an article by Robert E
Miller, Robert G ‘Taub, and the author and published June,
1949 may be classified chemically into at least three empincal
groups Although these groups are not strict 1n therr chemical ar
rangement, they vary in most instances only in the placement of
svarious side radicals

The ether sertes consists of benadryl and linadryl, and the ethelen
diamine sertes of pynibenzamine, antergan, neo antergan, thenylene
(tustadyl) neohetramune, decapryn, trimeton, dsatrin, hydryllin, pyr
rthazalate, perazil, phenergan, and others Thephonin (Roche) (phe
mndamine) 2 methyl g phenyl 2,3,4 o tetrahydro 1 pyridindene
hydrogen tartrate, 15 a pyndyl base and thus differs from the other
two groups above There 1s very ittle sedation effect produced, and
stages of excitation may follow 1ts use Insomma and nervonsness
have been caused by 1ts use

On this basis of classification many constitutional reactions may
be predicted The ether series 1s more prone to act as a depressant of
the nervous system, heart, and blood vessels Complaints of drowst
ness, confusion, narcolepsy, and weakness and findings of dilated
pupils are more prevalent with the ether series, while gastrointestinal
complaints are more often encountered 1n the use of the ethylene
diamine series Both produce marked weakness after prolonged
admumstration This weakness contmues even with the substitution
of one series with the other, or with different members of the same
group

Because these constitutional reactions are 5o often found and since
the well defined pharmacologic reactions and organic effects of the
antthistamines of all three groups are not completely known further
extensive mvestigation should be made along these lines Quute like
the unknown nature of the production of the allergic state 1n man
the method by which the so called antihistaminic drugs act 15 not

well defined
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These facts make the imdequicy of this group of pharmaceutieals
1n relieving certain llergie conduttons such 13 asthma migraine wnd
atopic dermatitis understandable  The smmunochenmstry of the
antigen antthody renction and 1ts end products remains in a partially
confused state It 15 well known chat allergic mamifestations chiange
from day to day 1nd year to yerr Tius plus the hek of knowledge
of the a¢tion of the so called antstustamintes makes their evaluation
most dilficult

Their use s proven to be 1 good pallivtive mesure although
they have not guvert even parttal gratificition an mamfestrtions other
than 1 allergie rhimins {perenmial and sewsonal) urticainz scrum
sichness nd angoneurotic edemn

‘Therr actzon in my experience hts been shown to be comparutiely
short lined 2ud has in no nstance alforded permanent arrest of the
allergic symptoms These substances should be considered sn therr
proper therapeutic plice that of symptomatc rehief and discon |
tinued 13 soon as hyposensitization or chiminition or both cn be|
effected It should be emplisized that cthe anthistiminie drugs are
useful a¢ pallintive measures during the perod of determining the
antigen or antigens responsible for the llergic state Since the exact
mechamsin of the 1ntibody Mmtigen reaction 38 1t present a contro
versial issuc and the role of ustamine or 1 lustumine like substnce
s not been defimtely established etiologieally st s felt that indica
tions for the usc of these drugs are Iimited

TREATMENT OT SEASONAL POLLINOSIS

The spectfic treatment of pollinosis consists of hyposenstiization
wlich term 1nplics rusing the pauent s tolernee to the offending
pollen  Hyposcnsitization  (introduced by Coohe) 13 used today
rather than  desensitization  since at 18 hughtly doubtful whether we
cn ever render 1 pauent completely msensitive to the llergen

Although hyposensttization has been chmelly used for approx
mmately thirty five years with considerable success unul recentdy
there was nothing known about the mechansm of this treatment
It hnd been noted that although patients exhibited good chinseal
relief from hyposensitization treatments their skin reactions to the
offending pollen were much more violent i areas which had not
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been used as the injection sites, and a more pronounced reaction was
observed in passive transfer experiments. .

i Recently, Loveless has done some important work on the more
fmi.mme details of this process. She has shown that continuous in-
jection of the allergen does not cause a lowering of the atopic reagin
content of the body. Rather, there is a marked increase in the quan-
tity both of reagin and of circulating “thermostable neutralizing
antibody.” This latter substance, which is believed similar to a
precipitin antibody, is conceived by her to be the substance respon-
sible for neutralizing the cffect of airborne pollens. She believes the
process occurring in hyposensitization ta be as follows: Injection of
the offending allergen causes an accelerated production of both the
reaginic antibody and of a circulating precipitin antibody specific
for the administered pollen. Although the increased amount of
reagin would tend to cause greater sensitivity on the part of the
patient, the neutrahizing antibody produced so overbalances in
amount the excess reagin that an immunity to the offending pollen
is produced Failure on the part of the allergic individual to produce
a considerable excess of neutralizing antibody over reagin would
lead to poor hyposensitization. This neutralizing antibody can be
demonstrated by heating serum from a hyposensitized patient for
one hour at 6o® C. Mixing this serum with a dilute extract of the
offending pollen and snjecting the mixture into the skin of a sensi-
tive individual will produce very little or no skin reaction.

There is some controversy over the relation of the relief of symp-
toms of hay fever and the amount of blocking antibody present,
Loveless states that the higher the anubody titer, the greater the
clinical improvement in a large majority of patients. Gelland and
Frank, however, maintain that clinical results do not depend upon
high titers of blocking antibodies. They find that the percentage of
good results is identical in those who had Jow and in those who had
high titers.

“The measurement of titers of blocking antibody by passive trans.
fer neutralization does not produce consistent results, There s
fikewise no common standard in use today to estimate accurately
degrees of clinical improvement of hay fever patients. There is a
method of estimating the quantitative precipitin measurement of
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thermostable antibody This entire question should therefore re-
main open untl more work 1s done on larger series of patients along
these hnes

CortparisoN oF Various PorLEn UNITS

One of the mmportant factors 1n the standardization of hyposenst
tization treatment 1s the adoption of a satisfactory method of measur
ing the strength of pollen extracts Unfortunately no standard unit
has as yet been accepted unwversally

Pollen Umit of Noon Noon of England was the first to suggest
a pollen umt He designates 1t as the quantity of allergen in an
extract of one millionth gram of pollen One gram of dried pollen
contatns one mlhion pollen units Therefore 1f 1 Gm of pollen 1s
extracted 1n 100 c¢ of extracting flutd to make a 1 per cent solution
(weight by volume) the entire 100 cc of extract contains 1 million
units One cc will contain 10 000 units and 01 c¢ will contamn 100
units If 1 100 pollen extract 1s diluted 100 times o1 cc of this
solution will be equivalent to 1 Noon umt Dosages can be easily
figured 1n umts and will result 1n more umiformity when statistics
from various allergists are compared

Weight by ¥ olume, or Percentage Method For original extrac
tion of pollen 1t 15 customary to make original strong solutions of
2 per cent or § per cent and from these stock extracts make further
serial dilutzons 1n muluples of ten Thus a g per cent or 1 33 solu
tion 15 diluted with extracung fluid by adding 1 cc of the stock
solution to 2 cc of extracung flmd resulung 1 g cc of 2 1 100
solution By adding 1 ec of this extract to g cc of diluting fluid a
1 1000 extract solution results and 1 cc of the 1 1000 extract added
to g cc of diluting flurd makes a 1 10 ooo extract and so on

The Total Nitrogen Unit Cooke 1n 1915 proposed to stand
ardize pollen extract by the determination of total nitrogen as an
index of the protein content This was found to be maccurate since
not one but two or more proteins have been found 1n pollen

Protein mitrogen was suggested by Cooke and Stull as a more
accurate measure of the protein unit They designate a protemn umt
as 000001 mg of protemn mtrogen One hundred umts would be
0001 mg and 10 0oo units are contained 1 o 1 mg ‘The concentra
tion of an extract 15 thus expressed in units per cc The average
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ragweed extract of § Gm per 100 cc of solution or a 1 53 would
represent 16,000 units or 0 16 mg per cc A g per cent grass extract
Tepresents an average of 0 2 mg per cc

The following table shows the unit values of pollen extracts by
comparison

Total protein mitrogen

Dosage Pollen umits Mligrams Umits
Dilutions 1€c 11,000,000 1 0000016 064
{weight of 1¢c 1 100,000 12 000015 64
pollen per 1 €. 110,000 100 © 0016 640
volume of 1 <t 1 1000 1,000 0016 600
extractive} 1 ¢ 1 100 10,000 016 6000

It 1s known that pollen solutions lose their potency with age,
particularly 1f not refrigerated Sometumes this loss of potency will
reach po per cent The acuve ingredient 1n the pollen solution has
as yet not been determuned Stull (in 1942) found three proten
fractions 1n pollen, of which fraction one seemed to be the most
active 1n shin tests Rochiwell found the antigen to be a polypeptide
of high molecular weight contamning large amounts of amino acids
Black reports finding a polysacchande which gave positive skin tests

Thus we see that there 15 as yet no uniformity regarding the nature
of the antigenic substance 1n pollen Therefore the weight by volume
method of standardization of pollen 15 the simplest and best method
at this time

TECHNIG OF HYPOSENSITIZATION

r ]

the same pollen 1n the same arm every tume since tfus involves a
local tissue hyposensitization which 1s quite hugh and local reactions
are Jess severe

Treatment 1s usually begun with an snjection of approximately
005 to 01 ¢ of the highest dilution that provoles a positive intra
dermal reaction This dilution may vary from 1 10000 to 1 50 000
and 1n extremely sensiave patients will be as hugh as t 1,000,000
The 1njections are given at five to seven day intervals and the stze of
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the dose 1s never increased if a large local reaction manufests atself as
edema and erythema with 1tching at the site, or if systemic reactions
such as generalized urticaria pruritus hay fever, or asthma occur
The appearance of these signs necessitates a repetition of the dose
which produced the symptoms 1nstead of an increase at the next
jection In some patients it may even be necessary to decrease the
amount given

The treatment 1s given as an ordinary subcutaneous injection
with the usual sterile precautions and always with care bemg taken
not to mtroduce any of the antigen intravenously The same type of
tuberculin syringe used for testing 15 advisable for therapy because
of the greater accuracy obtained 1 measuring the dose The extensor
aspects of the upper night and left arms are used for the 1njections
The dosage 15 increased according to the following schedule which
has been found most useful 1n that the volume of the individual
doses 18 small It must be reahized that this schedule 1s very flexible
and may be modafied for each patient

[ c c c
1 10000 1 1000 1 100 3% or 133
Dose 1 o1cc. Dose 6 o1cc. Dose1r orce. Dose1b o0o5ec
Dose 2 ozee Dose 7 ozce. Dose1z o2c. Dose17 o01 cc
Dose 3 ogecc Dose 8 ogcc Doseig o3cc  Dose 18 o015 cc
Dose 4 oge Dose g ogcc. Doscig ogcc Doseig o0z cc
Dose 5 ogec Doselo oscc  Dose1s o5cc  Dose2o 02 ¢c

Dose 2§ 045 cc
Dose 25 05 cc
‘The peak dose 1s the hughest dose which the individual patient
will tolerate without producing constitutional symptoms or severe
focal reactions There 1s no fixed rule as to what this dose 1s and 1t
18 best determined by the physician who 1s treating the patient how
ever 1t 15 not necessary to increase the dose beyond that which gives
the patient the optimum of relief
Inasurvey of top pollen dosages used by varous allergsts through
out the United States I note quite a variance The men 1n the East
use much smaller top doses than those 1n the Midwest and West The
reason for this 1s quite clear since the pollen counts in the East are
far lower than those 1n the Midwest and West (see Pollen Records
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for 1919 1n the Appendix) Alo the mgweed season 1 shorter m
parts of the East compared to that of the Midwest The top pollen
dose 1n this vicimty ranges from 20 000 to 30 000 unus or 1 c¢ of a
2 per cent (3 50) solution to 1 cc of a § per cent (1 33) solution Le-
vine in Detroit uses as ligh as 60 000 units or 1 cc of 6 per cent
solutions Personally I have never used a Jarger dose than 1 cc ofa g
per ¢ent solution I find larger amounts unsafe and annecessary to
give protection

There 15 some controversy as to whether one can make a stronger
extract than g per cent (1 33) Piness Huber and Black are of the
opimion that stronger extracts are not possible to make Cooke has
succeeded 1 making a g per cent extract by evaporation It 15 gues-
tionable whether an extract of tius type will actually maintamn pro-
temn nitrogen three fumes the amount of a 3 per cent solution My
top doses vary from o 5 cc of a 3 per cent solution to 1 c¢ of a g per
cent solutton (15 000 to g0 000 units)

The treatment just described 1s termed the preseasonal and co
seasonal method  the panent starung his treatment tuehve to fifteen
weeks before the beginming of this particular polfen season For the
P ! form of 2 subpeal dose »s admimstered ar
brweekly intervals throughout the year then gradually increased
again preseasonally The two week intersaf 15 to he preferred becanse
by this form of treatment constitutional reactions are less likely to
occur and a lngher peak dose may be obtained

PRESEASONAL TREATMENT

This method of treatment 1s the oldest one used and stidl has
certamn mdscattons such as 1 very muld cases for those patients pre-
senung themselves for the first ume for treatment twebve to fifteen
weeks before the onset of therr season and for pattents for whom
perenmal treatment would constitute an undue hardship

One of the shortcomings of preseasonal therapy 15 that the peak
dosage can never be rmsed as ugh as i perennial treatment the
hyposensitization obtamned 15 not as fasting as that gamned through
perenmial treatment and therefore the following season the entire
cycle must be repeated starting anew with the low dosage There
cn be no hope for permanent results by tlus method the pattent
can be promised relsef for the present season anly Another marked
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disadvantage 1s that constitutional and local reactions are more severe
because of the short ume 1n which adequate hyposensitization must
be achueved It 1s a general rule that the higher the peak dose the
more protection the mndividual has and 1t 1s usually impossible 1n the
limited time available to reach as ngh a peak dose under this therapy
as under perenmal g These problems may be :llustrated
by the following case

Mrs R W age g5 a unnersity mstructor was first seen because of a
history of hay fever beginming in June intensified around August 15
and remainmng until the first frost This pauent had had no treatment
for several years Intradermal skin tests d rated positive
to umothy June grass Ted top and orchard grass and to ragweed
short ragweed grant and corn (It 1s 1nteresting to note that many pa
tients react to corn eaten during the ragweed season with a violent ex
acerbation of symptoms Corn was elminated from the diet and treatment
was started with 01 cc of a 1 10 000 dilutron of a grass mixture njected
1 one 21 while 01 cc of a 1 10 000 dilution of 2 5o per cent short and
guant ragweed mixture was given 1n the other arm The treatment was
contipued by the dosage of the grass mixture being ncreased by 01 cc
every three days until o g ce of this dilution was being used whereupon
the same schedule was begun with a more concentrated solution The rag
weed dosage could be rapidly mereased so that within eight weeks 0 4 cc
of the 1 100 ragweed muixture was being well tolerated The grass symp
toms were controlled on a repeated dose of o4 c¢ of a 1 1000 dilution
given every three days The treatment for the grass was coseasonal and
for the ragweed preseasonal Note that the peak dosage obtasned in the
preseasonal treatment fell far below the optimal desired dose of o 5 cc of
a § per cent ragweed mixture Larger doses of ragweed were not attempted
because of the occurrence of systemic reactions The patient was placed
on perenmal treatment at the close of the season

COSEASONAL TREATMENT

This 1s the term used in descibing the therapy given a patient
who 15 already suffering from hay fever symptoms One can certainly
afford these patients some rehief the seventy of the symptoms may
be ameliorated and the threat of bronchial asthma may be averted
The author prefers to mject 0 1 cc of 2 1 10 000 dilution of a pollen
extract intradermally either mn the forearm or outer surface of the
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arm "The local reaction ensumng may last for twenty four to forty
cight hours at which tume the patient teturns and o 15 ¢c. of the
same dilution 1s guen Succeeding wpjections may be gaven subcu
t 1y 1 Yarger , reachuing withun a few days a dose of
04 cc of 3 10,000 At this ime one may change to 2 dose of 0 1 ¢
of a 11000 dilupon subcutaneousty, gradually ncreasing this
amount by 01 cc every three or faur days until 0 4 ce of this dilu
twn 15 reached It 1s rare that one 1s able ta ncrease the dose sull
further without danger but frequently the pattent will obtam rehict
by repesting this dose every thiee or four days for the balance of
the season

To tliustrate tlus treatment, a few cases from the author s expen-
ence may be ated

H §,a g9yearold girl came into the office with hay fever symptams
on June 3, with a history of hay fever for the previous three jears the
attacks lasting from June 1 untad October 1 She had recened no treat
ment Intraderral siun tests revealed postive reactions to June grass
umothy 1ed top and orchard grass short and giant rgweed and bur
weed marsh elder She was started on a mixture of the grasses 01 ec of
1 1000 dilution increasing by o3 ¢ every third day unul o e could
be given with moderate local reactions Marhed relief was obtamed from
this treatment at 2 time when the grass pollen count was high and she
was successfully carried through the season with 05 cc of 1 1000 dilution
of grasses wjected subcutancously every three days She was also started
on ragweed m antiapation of the coming fall season At the present time,
this patient s receaing 1 100 ragweed and burweed marsh elder solution
a5 cc,and the grass mucture dosage 15 now 0 3 ¢¢ ef 21 100 dilution

H F, a pyearold boy came s on August 5 with well advanced
symptoras of hay fever and cough The mother stated that two nights
previously she had heard the patient wheening as he slept Examunation
disclosed redness of the eyes nasal obstrucsion, rhinorrhes and sibifant
and sonorous riles over both lungs Intrad 1 skm teses produced
large postive veaction from ragueed gunt and ragweed short, and
smaller positive reachions to cocklebur Because this hoy came 1n durning
the season without having had any previous treatment our therapy con
sisted of an sntial sntraclermal myection of 005 ¢& of 2 ¥ 10 coo dilution
of mgweed and cocklebur {4o per cent gant ragweed 40 per gent short
ragweed and 2o per cent cocklebur) and mncreases i dosage of o035
were made every other day unul a dose of 015 cc of the 1 10000 could




SEASONAL POLLINOSIS OR SEASONAL HAY FEVER 55

be given ntradermally The local reaction would persist for some twenty
four hours with amehioration of symptoms When o0 2 cc of this dilution
could be tolerated, 1t was given subcutaneously and increased until
05 cc of this dilution was being grven Treatment was started on August
5 and the Iatter dose was reached by August 15 Adjuvant therapy was
given for the eye and nasal symptoms and considerable relief was obtained
by this coseasonal treatment, far more than could be expected by the
ordinary use of drugs

PERENNIAL TREATMENT

The author regards this method as the treatment of choice Peren
mal treatment consists essentially in the continuation of the treat
ment given preseasonally and coseasonally with a gradual increase
m the dosage at the end of the season The injections are continued
once every two weeks throughout the year, gradually mncreasing the
amount and concentration untl a high peak dose 1s reached, such
25 05 ec of a § per cent pollen solution ‘This method also apphes
to the patient who presents himself for the first tume after the season
The peak dosage once attained 1s continued every two weeks until
the beginning of the season, when 1t 1s decreased by 14 For example,
a patient recerving o § cc of a g per cent mrxture of ragweed or grass
pollen 1s given o 35 cc during the season and an attempt 1s made to
continue this dosage providing the local reactions are not too severe
It may become necessary to still further reduce this amount, espe
cially when the pollen counts are very high

To illustrate further, the following case may be cted

Mrs W § age 22 who came nto the office 1n February, had a
history of severe hay fever with occasional asthma since the age of 12
In addwion, during the previous two years she had had increasingly
severe nasal obstruction for which an otolaryngologist removed the
posterior ends of the infertor turbinates She had been treated since the
age of 12 with mediocre results Intradermal skin tests revealed the
following positive reactions All the grasses, giant and short ragweed
oak and cottonwood trees house dust, orris root, feathers, and sheep
wool The first step 1 the treatment was the elimmation of feathers
by covening the prllows with special nonpermeable covers and the elimt
nation of contact to raw wool, as i blankets and sweaters Oms root
was el d by ding orris [ and powder Hypo-
sensitrzation was begun with grasses o1 cc of 2 1 1000 dilution, cak
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and cottonwood o1 c¢ 1 1000 and short and gant ragweed o1 cc. of
11000 house dust 2 1 10 000 dilution of a concentrated house dust ex
tract o1 cc.

Grasses and ragweed were mnjected into the left and night arms re
spectively at one visit while house dust oak and cottonwood were given
the next visit so that only two antigens were given per week The doses
were rapidly raised by o1 cc unul o5 cc of this diution was bemng
grven Then o1 cc. of 1 100 dilutions were used agamn ncreasing by
o1 cc until 05 cc of this ditution could be tolerated At this time she
was started with § per cent muxtures ncreaung only by oop cc untf
o5 cc of the g per cent mixture was well tolerated This patient for the
first time 51 her history went through the grass and ragweed seasons with
almost no difficulty whatsoever

Thus serves as another 1llustration of the fact that the pollen senst
uve mndnidual 1s often hypersensitive to other substances and that
1t 15 only by complete testsng and ehimination therapy that hyposen
siization can achieve really good results

Dr W S age 25 came tn March with a history of hay fever and
asthma for seven years from August g to the first frost During the pre
ceding three years the patient had complaned of Tiasal congestion and
asthma 1n the winter and for the months of June and July as well as
August He had recenved treatment for ragweed sensiivity before con
sulting me Intradermal skin tests revealed posiuve reactions to ragweed
short and giant to alternaria and hormodendron (molds) and to house
dust and feathers Grasses were negative even 1n a dilution of 1 100
The 1nteresting part of this hustory was the fact that the most severe
symptoms were expertenced in the summer during the months of June
and July although repeated grass tests were negative It was therefore
thought that molds were responsible for the nasal symptoms and asthma
duning these two months

Treatment was begun by elunination of feathers by means of non
permeable pillow covers and by hyposensiization with ragweed house
dust and molds gradually mcreasing the dosage until o cc. of 3 per
cent mixtures and concentrated dust could be well tolerated After six
months of therapy nasal symptoms were markedly improved and asthma
was noted only infrequently

This case 1llustrates the diagnostic problems of marked symptoms
during the grass season without demonstrable sensitivity to grasses
1t 15 partzcularly 1n these cases that mold allergy must be constdered

(see chapter on mold allergy)
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OrHrr Factors IN PorLrN TREATMENT

1t 15 imperative for hay fever pattents to be completely shin tested
for associated sensitivities such as mold, house dust orms root, feath
ers, wool, silk, cotton, and foods This procedure 1s necessary 1f one 15
to reap the full benefit of allergic treatment Obviously, a patient
who reacts to feathers as well as to grass pollen will not be completely
relieved on grass pollen treatment alone, indeed, contact with
feathers will prevent the patient from enjoying the relief otherwise
obtainable It must be borne 1n mnd that hay fever patients are
prone to show multiple sensittvities, as the author has previously
pomnted out It 1s rare to find a hay fever patient sensitive to only one
pollen or substance As a matter of fact most hay fever patients have
additronal sensittvities not only to pollens but to other substances
as well Many patients react adversely during their pollen season to
certain foods to which they show no intolerance during the rest of
the year Other pattents can smoke freely during the year but get
severe hay fever attacks on smoking during the season

A polhination schedule for many mmportant allergens 1s given in
the Appendix

The major tree pollens are oak cottonwood, ash maple, and elm
The minor tree pollens are box elder, walnut, hickory sycamore and
tree of heaven The terms major and minor refer to which group of
pollens 15 the more predomunant

"The major grasses are blue grass, timothy, orchard grass red top,
and Canada blue grass the minor grasses are quack grass, and sweet
1ernal grass

The major weeds are short ragweed, giant ragweed burweed
marsh elder, cocklebur, and Russtan thistle the minor weeds are
lambs quarter, pigweed Enghsh plantain, Western water hemp and
tall wormwood

Foods such as cantaloupe, satermelon, peaches, and apricots are
most ltkely to intensify symptoms during the season 1n some patients
Complete history taking supplemented by thorough sk testing
will point out these varables and 21d materally 1n the treatment of
the patient, often spelling the difference between the success and
failure of the therapy
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Causes oF TAILURE IN THE TREATMENT OF SEASONAL
PoLrinosts

Incomplete or inadequate testing 15 one of the most 1mportant
causes of failure m the treatment of hay fever By not testing com
pletely one may overlook a sensitivity to certain rarer forms of pollen
or to orris root feathers cottonseed insecticides or other common
wnhalants Food sensitivaties may likewise be mussed as well as dust
molds and spores which may additionally be responsible for symp
toms In practice one rarely finds a patient affected by pollen only
and 1t 1s these additional sensitivities which spell the difference be
tween success and failure mn treatment Inadequate treatment with
pollen extract may also be responsible for poor results and this gen
erally happens when the patient reports too late for the dosage to be
rassed to an effective therapeutic level or when the treatment 1s
stopped too soon

The extracts used 1n the treatment may have lost their potency
because of exposure to room temperatures or because of aging Po-
tency 1s lost rather rapidly unless extracts are kept 1n a refrigerator at
temperatures of about 45° to 50° F  especially in dilutions of 1 1000
110000 or higher These dilutions must be freshly prepared at
least once every two to three weeks 1 per cent and § per cent extracts
when kept at the proper temperature of 45° to 50° F may keep at
least one year without a very appreciable loss of potency

The following case 15 an example of the necessity of wndividual
treatment

Mr S S age 5o reported hay fever symptoms followed by asthma for
thirty years five years of pollen hyposensitization to the giant and short
ragweeds gave very little relief from the hay fever or asthmatic symptoms
Tests revealed a higher sensiwity to cocklebur pollen than to esther
short or glant ragweed It was further discovered that cocklebur plants
were growing 1 abundance mn the vicimty of this patient s home The
tr c d of hyp 1zation to short and giant ragweed 1n
equal proportions plus 1njections of cocklebur pollen extract given 1n
the other arm until 0 5 ce of 2 g per cent extract could be 1olerated On
such a regime this patient experienced almost complete relief from hay
fever and there have not been any further asthmatic symptoms
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Commercral pollen extracts that are mtended to relieve the ma
jonity of hay fever patients, regardless of their sensitivaty, are of little
use in mdndual treatment When failures occur 1n over 50 per cent
of these patients one may be inchined to place the blame on pollen
treatment 11t general The proper mixture of pollens must be made
up 1n proper proportions, dependmng on the relative sensitivity of
the patient as demonstrated by the skin tests Should tests show 2
greater sensitivity (larger skin reactions) to burweed marsh elder, for
example, than to giant and short ragweed, one should prepare an
extract using at least 50 per cent burweed marsh elder, 25 per cent
guant ragweed and 25 per cent short ragweed These pollens showing
the largest skin reactions should be present in greater proportion in
the pollen mixture, while those showing smaller reactions should be
1n smaller proportions Tius rule applies to the weeds causing fall
or late summer symptoms Tree pollens need not be grouped 1n
muxtures since patients are usually sensitive to only a single pollen m
the group of oak, cottonwoad, ash, maple, elm and tree of heaven,
the most common being cak pollen In grass hay fever, a mixture of
equal parts of the four or five common grasses 1s used 1n treatment

Many observers report positive skin reactions from pollens of
plants belonging to the same famly or genus This commonly occurs
with the various grass pollens, for example, a patient showing a post
tive skin reacuzon to trmothy may also show 2 positive reaction to
other botamcally related grasses such as blue grass orchard grass
red top, and Bermuda grass Sumilar observations have been made
with the Composttae group, such as giant and short ragweed, golden
rod and sunflower These occurrences are crossed pollen reactions
probably due to a basic sumlanity 1n the pollen proteins However,
sufficient differences exist to give varations in the quantitative 1e
sponse obtained

Some observers have claimed that this 1s sufficient evidence to
treat grass sensitive patients only with timothy pollen instead of with
all the grass pollens that show positive reactions It 1s evident that
such a procedure materally phifies the problem of the c1al
Ppreparation of pollen extracts While there 1s, at times 2 tendency
towards group reactions with pollens and botanically related foods,
these occurrences are not constant since some pollens react posttively
much more frequently than other members of the same family
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Grasses that are Tot widely distributed and whose pollens are,
therefore, not abundant, and pollen from plants that shed httle, such
as wheat, crab grass, and rye, produce few positive skin reactions
even though related to the general grass group Simlar observations
were made among the Compositae group (ragweed short and gant,
southern ragweed, western ragweed, false ragweeds, marsh elder,
cocklebur, pyrethrum, etc), the chenopods (lamb s quarter and Rus-
sian thistle), and the amaranths (pigweed and spiny amaranth)

In practice, best therapeutic results are obtained by testing patients
with all the pollens to which exposure occurs and treating with ex
tracts of all the pollens to which the individual 1s actually exposed
during the time he has symptoms

Sometimes the patient has only shight relief during the first season
following treatment but experiences marked mmprovement during
the second season Most patients obtain better results with each suc
ceeding year of treatment and some may reach a point where further
therapy 1s unnecessary This stage may come after three to four
successive years of treatment but vartes considerably with each pa
tient, however, 1n some patients this stage 1s unattainable by avail-
able methods of therapy

TREATMENT WITH ORAL POLLENS

Many reports of the use of pollen extracts and dry pollen 1n cap
sules by mouth have been made since 1927 Some observers demon
strated that the antigen enters the blood and 1s excreted in the urine
and feces Conflicting reports are evidenced on rehef of hay fever
symptoms by this methad of hyposensitization

The anthor has observed marked gastromtestinal symptoms, such
as nausea abdominal pamn and diarrhea, resulting from farge doses
of pollen by mouth The amount of the circulating antigen absorbed
from the 1ntestinal tract 1s infintesimal as compared to that circulat
g after subcutaneous mjection Results 1n treatment have been
poor and do nat compare with those following injection of pollen
extracts

PRECAUTIONS To BE OBSERVED IN POLLEN INJECTIONS

Too often the 1njection of pollen extracts mnto a patient s con
sidered 2 routine task using a relatively innocuous materal It 1s
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mmportant to realize that pollen 1s an extremely dangerous and highly
potent antigen which can cause local and constitutional reactions
attaiming in certain circumstances a state of complete anaphylactic
shock The severity of the constitutional reactions depends on two
factors the amount of pollen admmstered and the speed with which
1t 1s distributed throughout the body Dosages must therefore be
increased very slowly with considerable attention being paid to the
appearance of systemic or severe local reactions Of even more 1m
portance 1s the care which must be exercised as to the route of ad
minmstration There 15 great danger that 1n admnistering the pollen
subcutaneously a small blood vessel may be punctured causing the
pollen to be released directly mnto the blood stream In these cases
extremely severe reactions will result almost immedrately Great
care must be exercised to test whether the needle 1s 1 a blood vessel
before pushing the plunger home If by acadent the mjection 1s
given mtravenously vigorous countermeasures should be begun
mmmediately These consist of applying 2 tourniquet above the site
of injection and immediately giving from 34 to 1 cc of epmephrine
1 1000 subcutaneously above the tourmiquet If severe local or con
stitutional reactions are not soon controlled 1t may be necessary to
repeat the injection of epinephrine unul symptoms disappear The
tourmquet should be released after five or ten minutes and should
symptomns reappear 1t may be necessary to reapply 1t for fifteen or
twenty minutes In hot weather when patients are perspiring the
ncreased vasculanity of the skin causes a more rapid absorption of
the pollen extracts and there 1s more likelthood of penetratmg 2
superfictal blood vessel Under these circumstances even greater
precautions should be taken when concentrated extracts are used
The patient should be observed 1n the office for a pertod of twenty
or thirty minutes following the mnjection

The mmportance of these precautions can be best shown by the
following case Although this author has had only one severe pollen
reaction 10 his expenence 1t 1s 5o typical that 1t may be quoted This
patzent was relieved of his symptoms but there have been many cases
m the literature that have resulted m fatalities

Mr S G age 25 was undergomg hyposensitization to ragweed giant
and short. His dosage was o 55 cc. of a 3 per cent dilution of ragweed
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mixwre He appeared for regular treatment on a hot August day very
much 1n a hurry and perspinng freely There had been no previous local
or constitutional reactions obseried 1 this pauent during the course
of three years of tr A subc X of pollen was given
and within thurty seconds the pauent began to groan complained of an
mablity to breathe and slumped 1o the floor completely unconscions
He showed an pallor cold perspiration an forehead and entire
body was pulseless and his resy had app Iy ceased An im
mediate mgection of 1 ¢& 1 1000 epnephnne was grien ntracardually
and 5 cc subcutaneously Artificial sespiration was started A rapid
thready pulse reappeared and the patient began to brcathe As the

I 1

patient reg he comp of sesere pun in the
epigastrium and he felt a strong desire to defecate He began to vomut
profusely Shortly alter thus hus condition tmproved but 2 relapse soon
occusred He began to wheeze and broke out with giant hives Within
an hour all symptoms had disappeared and the pauent walked out
completcly relieved

Porrev FILTERS

As an adjunct to hyposensitization pollen filters are a great advan
tage By pollen filter ne do not mean a contraption whach the patzent
wears m his nose It 1s an apparatus that fits under an open window
It conststs principally of a fan and pad of asbestos filter material
fitted 3n a box which 15 measared for the size of the window By
pluggimg the fan mto an ordinary electric outler the revolving hlades
of the fan suck air through the flters mnto the room On hot days 2
small piece of ice 1n 2 pan placed mside the box Wil cool the air as
1t 1s driven into the room providing a farrly efficient air conditioning
unit With the doors of the room closed and this type of filter m
stalled the atmosphere 1 the room will have very few pollen and
dust partscles present Tests have shown that a good filter wilt
remove between go to g8 per cent of the pollen and dust m the air
These filters are so ssmple that any mechanically inchined indivadual
can easily construct one Inasmuch as the majority of patients have
thetr most distressing symptoms at night and m the early morming a
mght spent 1 a pollen free room s conductie to complete rest
Patients sleeping 1 such quarters frequently get through the day
very comfortably This arrangement plus hyposensitization  offers
the best combination of theripy avatlable and even facihtates the
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hyposensization treatment (Any air condiioned Toom which ef
fectrvely filters pollens and cools the room s highly benefictal )

HAy FEVER RESORTS

Occastons may anise particularly 1n the ragweed season when 1t 1s
desirable that a patient be 1n as pollen free an area as possible This
necessity Tarely anises 1n grass and tree sensitve patents because of
the shorter seasons and smaller amounts of pollen which they ex
penence and because toseasonal treatment 1s relatively more effec
tve 1n these cases In ragweed pollinosts however, a patient who 15
first scen with symptoms sn the season may have to be removed
erther because of the seventy of the symptoms or because of com
plicating asthma

Qften a lake or ocean voyage (virtually no pollen 1s found 1n the
air above large bodtes of water) may be highly beneficial for such a
pauent IE preferred the following localitses which have a smaller
amount of ragweed pollen than most regions are popular resorts

Eastern United States
Adirondack Mountains and Lake regions
White Mountains of New Hampshire
Lake Placid New York
Coast of Maine especally eastern and northern parts
Regron north of the Saint Lawrence River
Lower Saint Lawrence valley
Southeastern Unsted Slates
Flonda
Midwestern United States
Lake Superzor regtons
Mackinac Island Michigan
Petoskey Michigan
Saulte Ste Mane Michigan
Duluth Minnesota
Eagle River Wisconsin
Western Unated States
Rocky Mountains
Colorado Springs Colorado
Califorma
Foreign Countries
New Brunswick
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Nova Scotia
Labrador
Quebec, Canada
Banff and Lake Louise, Canada
Europe has very little ragweed



Chapter V

Perennial Hay Fever

Perennial hay fever 1s known by various names such as vasomotor
thimtis hyperesthetic rhimus  allergic rhunitss, and all year round
“Colds ” The symptoms of perenmal hay fever are the same as those
of seasonal hay fever, namely, sneezing and nasal discharge alternat
g with pertods of partual or complete stoppage of the nose The

{ sneezing and watery nasal discharge are usually worse 1n the morn
g whereas the nostrils are more Iitkely to close up at mght

SYMPTOMS AND SIGNS

The nasal symptoms of hay fever are usually accompanied by eye
symptoms such as watery discharge, 1tchung burning, and redness of
the eyeballs and liming of the eyes Itching of the eyes, of the nose,
the 1oof of the mouth and decp 1n the ears 15 characteristic of the

. ptrue allergic type of bay fever In addition to the local symptoms, a
' feeling of depression, lassitude, or even prostration 1s frequently
complained of

Hansel hists changes 1n the nose and sinuses as

, 1 Thickeming, hyperplasia, and polypoid degeneration of the
epithelium

2 Eosmophilic infiltration of the tunica propria

5 Edema, round cell infiltration and connective tissue prolifer-
ation

4 Compression, dilatation and atrophy of the glands
5 Round cell and connective tissue proliferation in the periosteal
layers

P 6 Hyperplastic and rarefying or atrophic processes n the bone
65
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Most of these changes occur 1n the tumca propria Eosinophilic
mfiltration s a prominent finding The eosmophils are so numerous
1n the tissues that they escape mto the nasal secretion Similar changes
occur n the sinus membrane

The mucosa gppears swollen boggy and grayish white 1n color
with or without polyp formation Polyps are more frequently found
over the muddle turbinates particularly the lower margins anterior
ups and anterior ethmord regions Polyposis and edema may occur
m the sinuses although the ethmoids and antra are most frequently
involved

The formatton of polyps 1s due to marked edema with prolapse
of the mucous membrane They may be numlocular or mulblocular
and consist of plasma cells eosinophuls lymphoid cells and mono-
nuclear cells The outside of the polyp 15 composed of straufied
columnar epiuhelial cells or flattened cells due to stretchung The
pedicle 15 usnally connective tissue and there may be assocated
atrophie or hyperplastic bony changes 1n the region of the muddle
turbinate and ethmord cells

When secondary infection occurs neutrophilic inhltration with
connective tissue formation and fibrosis results The eosinophils are
temporanly replaced by polymorphonuclears but when the mnfection
clears up e phils once more pred

It 15 generally belhieved that nasal mucous polyps are invariably
allergic

Arreroic FACILS AND THE ALLERGIC SALUTE

Duke was the first to call attenhon to the characterstic facal de
formity in chrome nasal allergy The malar prominences are flat
tened resulting 1nt a flat appearance of the face Wasson believes this
to be due to underdeveloped sinuses resulung from chronc nasal
congestion Bowen and Balyeat call attention to the so-called adenord
facies as an indication of allergy The overnding upper wncusors and
the V shaped palate form a  Gothic arch  This type was found 1n
24 per cent of 100 children who had chromic nasal allergy and m
only 5 per cent of 400 controls

Bowen and Balyeat have also called attention to twg mannensms
charactenistic of nasal allergy 1n children The first 1s nose rabbmg
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or the allergic salute, produced by passing the palm of the hand ver-
tically along the tip of the nose while pressing inward toward the
face This 15 done to promote aeration 1n the nose and alleviate
itchung

The second mannerism 15 nose wrinkling The upper hp 1s drawn
to one or both sides and upward, thus spreading somewhat the ala
nasae A short smiffing inspiration may accompany this gesture

DIFFERENTIAL DIAGNOSIS

“There are several conditions which may be confused with peren
mal hay fever Especally troublesome are recurrent head colds, sinus
mfection and nasal trouble due to reflex or mechanical causes

Recurrent head colds always run a somewhat defimte course,
frequently starting with a burning sensation 1n the back of the
throat, followed 1n twenty four hours or less by sneezing and runmng
of the nose At first, the nasal secretion 15 thin, clear, and colorless
and 1s 1mtatig to the shin around the nose and upper hp This
secretion later appears thicker and yellowssh, thus becoming pussy
or mucopurulent

Head colds commonly affect the throat, larynx, and bronchial
tubes, thus producing sore throat, hoarseness, cough, and expectora
tion, 1 addition to the nasal symptoms These latter symptoms never
occur in uncomplicated cases of hay fever A cold continues uninter
ruptedly for an average period of one or two weels until 1t has run
1ts course, whereas attacks of perennual hay fever may come and go
suddenly within the space of a few hours The nasal secretion m hay
fever remains thin, clear, and colorless throughout unless a comph
cating bacterzal factor 1s present Furthermore, this watery secretion
1s defimtely less irmtating to the shin than 1s the secretion 1n ordinary
colds ‘The itching of the eyes nose, roof of the mouth, and ears
which 1s commonly present 1n hay fever, 15 absent 1n colds Colds are
frequently accompanted by fever, malase, loss of appetite, headache,
and achmng of the back and limbs In uncomplicated hay fever, the
temperature 15 usually below normal, although children may have
fever with allergic yhumus or asthma

The following 1s a chart indicanng the differences between allergic
thintss and head cold

\
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DIrFERENTIAL DIAGNOSIS OF ALLERGIC AND INFEGTIOUS CONDITIONS
OF THE UPPER RESPIRATORY TRACT IN CHILDREN®

Allergic

Infectious

o Ut B =
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»”
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HISTORY

Attacks usually recurrent
Often mild symptoms

Definite relation to heredity
Not contagious

Not related to exposure to
another patient '
Constitutional symptoms slight

Foods and nhaled substances
often traced as causes

Itching common

‘Wheezing common

Other allergic conditions pres
ent or 1 past history

oo o

Attacks usually single

Usually clears up completely
No relation to heredity
Contagious

Defimee relation to exposure to
another patient

Constitutional symptoms more
marked

No relanon to foods or inhaled
substances as cause

No 1tchung

No wheezing

Usually no other allergic conds
tion present or in past hustory

EXAMINATION

Vmble mucous membranes,

Visible mucous membranes
yp uc, red

pale, g
Thun, watery mucoid nasal dis
charge, mucord sputum

Smear shows eostnophils, 10%,
or more

Other signs of allergy often
present

Sinus imvolvement of hyperplas
e type

‘Wheezing breath sounds
Roentgenogram shows bron
chial markings ncreased
Allergic skin reactions usually
POS)UVC

PR - N

Mumpurulent or purulent
nasal discharge and sputum
Smear shows polymorphonu
clear neutrophuls as predomt
nant cell, eosinophils few or
absent

No other signs of allergy

Sinus 1nvolvement of purulent
type

No wheezning breath sounds
Bronchial markings not 1n
creased 1n roentgenogram
Allergic skin reactions usually
negative
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TREATMENT

1 Epmnephnn speafic for treat 1 Norelief from epinephrm
ment

2 Avordance of speafic allerg 2 Avoidance of food or inhalant
followed by relief substances produces no change

eCohen M B and Rudolph J JAMA g7 g8 1031

In sinns nfection, pain and tenderness 1s usually present over the
frontal or maxillary sinuses Fever may accompany ths infectious
process, and there 15 usually 2 leukocytosis X ray films reveal typrcal
cloudy defects of the paranasal sinuses These symptoms do not occur
m uncomplicated hay fever Sinus patients with hay fever usually
complamn of an unpleasant odor and taste, with a dranage of pus
from the nose mto the throat

”& deviated nasal septum malyng contact at one or more poifits
with the turbinates may produce symptoms stmulating nonseasonal
hay fever, such as sneezing clear nasal discharge, and stoppage of the
nose However, there 1s an absence of the 1tching of the nose, eyes
roof of the mouth, and ears which 15 so frequently present m hay
fever Intranasal examination reveals the deviated septum and con
firms the diagnosis

X ray of the sinuses should be carried out m all cases of allergic
thinitts This 15 1mportant to rule out empyema whach 1f present
would necessitate treatment by an otolaryngologtst

Some degree of cloudiness of the sinuses may indicate a thickened
membrane, polyps or merely mucous secrettont Polyposis may be
found on x ray or polyps in a sinus may be recognized hern and
Schenk do not rely on transillumination to diagnose polyps or mucus
1n the siuses

Huber and Harsh found 40 per cent of vasomotor thimtis to be
allergic mn onigin My own observations would place this figure even
higher—85 per cent Since the majonty of these patients consult the
otolaryngologust first for nasal symptoms one 15 impressed with the
denrabiluty for closer cooperation between the allergist and the nose
and throat speaialist In this way better results can be expected

Prnimary allergic conditions are often secondanily infected Cure
depends on recogmtion and relief of the allergy The body then
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overcomes the infection 1 most cases This does not preclude treat
ment for the infection when ndicated

Eriorocy

Although perenmal hay fever, like bronchial asthma, may be due
to a variety of causes, a carefully taken ustory wiil frequently supply
mvaluable information about the offending substance or substances

: In this connection, the old proverb may be paraphrased to read,
‘The hair of a dog 1s sometimes worse than s bite ” Not snfre-
quently, patients state that petting a cat or being around horses
produces symptoms of hay fever Skin tests performed 1n such cases
confirm the fact that such persons are sensit1ve to the hair and dander
proteins of the offending animals

‘When persons with perennial hay fever find thetr symptoms ag
gravated by scented face powders, body talcums, or sachets, the
possibility of sensitization to powdered orT1s root, a common compo
nent of cosmetics, 15 quute strong A violent sneezing spell following
a dry shampoo 15 practically conclusive evidence that the patient 1s
sensitive to OITIS TOOL

One patient 1n my experience mvariably had a violent attack of
hay fever whenever she applied haircurhing Liquid She was found
sensitive to flaxseed, which 1s an ingredient of all curhing fluds
‘When use of the curling fluid was discontinued the hay fever symp
toms disappeared

! In perennial hay fever as in bronchinl asthma, nhalant or ar
borne substances are far more important than those taken orally,
such as foods and drugs Nevertheless, the possibility of sensitivity to
food must not be overloked in studying such patients When peren
nial hay fever 15 due to food sensitivity there are Iikely to be other

- symptoms referable to the stomach, mntestinal tract or skin Symp
toms which indicate sensitivity to foods are swelling of the hips
1tching or constriction of the throat, nausea vormang, abdonunal
pam, diarrhea, 1tching of the sk, or hives espeaially 1f the symp
toms charactenstically follow the eating of any particular food

A complete hustory of the patient’s physical environment, occupa
t1on, 2nd activaties 1s all important 1n determimng the etiologic sub
stances Tesponsible for symptoms In obstinate cases a visit o the

.
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patient’s home or place of work may often give a clue as to the
causative factors

My personal experience comncides with that of Gelfand, who finds ~
some specific single or multiple sensittvity 1n about 85 per cent of
this group of patients In some 15 per cent, vanous nonal]erglc fac
tors ate the cause of the rhimtis Changes i temperaturé, endocrine
dysfunctions vapors gases, smokey atmospheric conditions, odors
of lacquer, turpentine, pamt, varmish, and dyes, coohing odors, /
colognes and perfumes, chemical irritants such as acids, ammonia,
essential oils physical agents as cold, heat, dampness Tun chilling
or overheating of the body—all are causative agents In the allergic
group, wmhalants and foods or a combination of both may be found
responsible for symptoms and they can be demonstrated by skin tests

Fatients may become sensitized to materials used in their occupa
tion after repeated contact or may have been previously sensitive to
these substances Food handlers in grocery stores, restaurants, and
warehouses may become affected by inhaling dust from sacks of peas
and beans (Wittich) fumes of coffee (Steinberg and Sorrell), or dust
from cocoa beans and chocolate Inhaling spices such as paprika has
been reported by Gelfand to cause perennial hay fever

In bakers wheat buckwheat, rye, and barley flour may be respon
sible allergens Poultry handlers, butchers, and farmers are exposed
to feathers and linseed meal Furners come n contact with anmal
hairs and skins such as rabbit, cat fur, cowhide raccoon muskrat,
fox persian lamb munk, and seal The dyes used on these skins may
also 1n time cause a nasal allergy The commonly used fur dyes
paraphenylenedramne or Ursal D and para aminophenal (Ursal P)
are largely responsible for the production of symptoms Pharmacists
and laboratory workers may become sensitized to the drugs and
chemicals they handle such as caroid lycopodium, 1pecac, peptone,
and thubarb Kern reports a patient, a laboratory worker, who was
sensitive to a sumple chemical phthalic anhydrde Scratch tests re
sulted 1n a positive reaction and passive transfer tests were likewise
positive

Following 1s 2 hist of some common agents causing perennial hay
fever A more complete Iist of inhalant 1ngestant, and contact aller
gens will be found in the Appendix
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Animal group Muscelll group Vegetab!,
Dog hair Ormis roat Broceols
Cat harr House dust Beets
Rabbat har Cottonseed Cauhiffower
Cartle hair Linseed or flaxseed Cabbage
Horse dander Silk Carrots
Chucken feathers Wool Lettuce
Duck feathers Mattress dust Onions
Goase feathers hapok Potatoes
Sheep waol Soaps Radishes
Horse serum Paints—turpentine String beans
Drugs Cooking odors Spinach
Aspunn Foods ;I";r:atoes
Pyramudon Wheat
Quinine Eggs Molds
Carod Ml Alternana
Lycopodium Cereals Hormodendron
Pepsin Condsments Aspergillus fumigatus
Procatne Meats Pemalhn
Ephednn Reet
Sulfa group Potk

Chicken

Lamb

Veal

DIAGNOSIS BY SYMPTOMATOLOGY AND TESTS

Much of the symptomatic information necessary for the diagnosis
of perenmal hay fever has been covered in the previous discussion
There are, 1n addition, several technics employed 1n the differennal
diagnosis of the offending allergen

ScraTcH AND INTRADERMAL TESTS

To confirm the diagnos:s scratch and intradermal skin tests are
made Certain precautions must be observed in mtradermal skin
tests 1n perennial hay fever In testing to cottonseed and flaxseed
particularly, wmtradermal tests with the usual dilute extracts may
produce severe local and constitutronal reactions It 15 advisable to
test with these substances by using a dilute solution such 1 10000



1
PERENNIAL HAY FEVER 73

as a scratch test first, if the scratch test 1s negative then an intradermal
test may be done using a 1 100 000, 1 50,000, or 1 10,000 solution
For example, a 7 year old girl with perenmal rhinitss and a comph
cating asthma would get severe local reactions and severe asthmatic
symptoms following a scratch test with a 1 10 000 dilutton of a cot-
tonseed extract Large positive intradermal tests were obtamned by
the intradermal 1mjection 1n this patient of 2 1 1,000 000 dilution
These same precautions should be followed with horse dander, house
dust, and linseed

In the mhalant group, the following allergens are important and
should be used 1n the following dilution 1n testing

Dog dander, 1 100 dilution
/ Cat dander, 1 100

Horse dander, 1 1000

Horse serum, 1 1000

Cotronseed, 1 10 000 or greater

Flaxseed 1 10000 or greater

Lycopodium, 1 100

Silk, 1 25

Cow harr, 1 100

Animal hair, 1 2000

Rabbit dander, 1 25

Wool 1 25

Glue (furmure), 1 100

Kapol,, 1 100

Tobacco 1 50

Fungi—yeasts molds, 1 1000

The 1mportant foods that should be used 1n testing are

Egg white 1 50
Milk 110

Wheat, 1 10

Beef, 1 100

Pork, 1 100

Shrimp, 1 200
Orange, 1 10
Paprika, 1 100
Green pepper 1 100
Banana, 1 100
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Chocolate, 1 25
Buckwheat, 1 100
Peanuts, 1 go
Tomato, 1 10

In the interpretation of skin tests to foods, 1t should be remembered
that they are more likely to be posttive 1n children In adults 2 sus-
pected food may fail to preduce a positive shin reaction and never
theless be the cause of symptoms For this reason, it 15 sometimes
wise to use elimination diets 1n conjunction with skin tests (see sec
tion on elimination diets in the Appendix)

INTRANASAL Ok SNIFF TEST

As a further adjunct 1 the diagnosis of perennial thimus a small
amount of the suspected substance may be placed in the nose and the
local intranasal reaction observed It 1s often a stmple diagnostic pro-
cednre to place a small amount of the patient’s powder, for mnstance,
over one of the mferior turbinates and note the onset of sneeuing,
watery discharge, and local tissue swelling which usually appears
a very few minutes Dr Noah Fabricant, by personal communication
with the author, describes a severe perenmial rhimtis 1n which the
etiologic agent was a geranium perfume 1 2 face powder Thus was
diagnosed very convemuently by the smff test

TECHNIC OF NASAL SMEAR FOR DEMONSTRATING EOSINOPHILS

The patient 1s instructed to blow the nose mto waxed paper or a
cellaphane handkerchief The mucoid material 1s spread thinly on
a microscope shde and fixed with heat Wnght's or Giemsa s stam*
1s used, as 1n a differential blood smear With Wright s stain, the
coarsely stamning granules in the leukocytes are red 1n color, whereas
with Giemsa’s stain, they are browmsh red with a blue nucleus

The Giemsa stamn technic 1s probably the simplest techmic to use
1 demonstrating eosinophils One drop of stamn 1s diluted with 1 ¢¢
of distilled water About 134 cc 1s required for each shide The smear
shonld be fully flooded with the stain and allowed to yemawn for
twenty five to tharty minutes Pour the stain off and gencly dip the
slide nto distilled water Add a few drops of ethyl alcohol to clear
d from Gradwohl Lab i 5t Louss Mo

® Giemsa s stain may be p!
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the excess stain Stand shde on end for a few minutes to drain and
dry Examune shde first under the low power of the mlCXOSCOPE then
the lugh power or o1l immersion

TREATMENT
The first step in the treatment of perenmial thinitis 1s the etiologic
g and el 1on of all offending sub es 1n 50 far as

possxble It 15 of the utmost 1mportance to hyposensitize these pa
tients to the mhalant substances which cannot n most cases be
avorded Hyposensitization to foods 1s generally meffective

Change of occupation may have to be considered where continual
exposure occurs and where hyposensitization 1s not feasible In cases
of animal sensitivities 1t 1s urgent for those ammals or pets to be
removed from the patient s environment

Local therapy should be essenually the same as that for seasonal
pollinosis

The follawing prescription may be useful n severe nasal blockage
after privine or tuamin have been used unsuccessfully

Epinephnin 1 1000 (4 cc)
Ephednine 3%, 1n normal salt sol (go cc)
S g Few drops in nose every 4 hours as needed

One must avoid nasal surgery or any other local rrmitating treat
ment such as packs and concentrated astrgents for 1n my ex
penience these have done more to aggravate the condition than to
help 1t If nasal polyps or extreme hypertrophy of the turbinates
occur the nasal surgeon may remove the polyps and the posterior
ends of the mferior turbinates

DANGERS OF SURGICAL AND LOCAL TREATMENT IN PERENNIAL
HAY FEVER

Patrents with perennial hay fever are often secen who have had
either nasal packs or some operative procedure such as removal of
the septum or a turbmectomy These procedures were performed
by ctolaryngologiss for vehefl of nesal tongestion The resuls ob
taned by these measures are uniformly poor and have often led to
further complications These measures were doomed to fatlure stce
the essential cause of the difficulty was primanly allergic The body
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responds to the removal of one sensiive tissue by showing an 1n
creased senstvty n another responsive nissue Thus the comphca
tens of surgical treatment of the allergic nose appear as asthma
and tmereased nasal turgescence in noutreated areas of the mucosa
which previously showed no allergic response In addion the
factor of operative trauma greatly increases the sensmivity of the
nasal structure

TREATMENT OF INHALANT ALLERGIES OTsER THAN PoLLEN

The most unpottant allergens to which we are exposed dumly
thronghont the year are the following house dust, feathers, orrs
root, pyrethrum castor bean dust, tobacco smoke, hapok; fish glue,
silk, and animal emanations Exposure 1o fungs and yeasts occurs less
freguently

In general, avordance and hyposensitization are of the utmost ym
portance

Pets should be remaved from the environment, feather pillows
covered with an impervions coverng mattresses covered and house
dust precaptions mstituted

House Dust  The specific allergen 1 house dust has not been /
dentified but there 1s evidence that 1t 1s present an old mattresses,
piltows upholstered furmture dripertes rugs curtams and aute-
mobile upholstery The deteroration of old cotton, cotton linters
and kapok results m a fine brownish powdery substance which acts
as a very potent alfergen 1n susceptible imndviduals

1t 1s one of the most common causes of perennual thinstis and
asthma Dust picked up from the floor or street dust are of mnor
umportance

‘The present opinion seems to faver the theory that some enzyme”
action or mold breaks down the catton, cotton hinters or hapol mat
tresses and overstuffed furmture with the resulting fine brownssh

powdery uritant

To overcome this a new mattress may be substituted and many
pauents are refieved of symp almost diately

Nonallergic dust praof coverings may be nsed on pillows and mat
tresses All Tubber mattresses made of sponge rubber are also avail
able and are excellent for dust sensitive patients Pillows of sponge

rubber can also be purchased
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To obtain autogenous dust, the bag 1s removed from the vacuum
cleaner and a small piece of cloth 15 ed around the outlet The
vacuum cleaner 1s then run over pillows, mattress, articles of up
holstered furnuture, and draperies It 15 not necessary to obtain more
than one or two teaspoonsful of dust 1n this way

Extracts made of this dust are quite potent Dust sensitive patients
should use vacuum cleaners that blow the dust through water

Dosage of House Dust Extract

Dilution

1 10 000 No 1 o1 <
No 2 oz cc
Neo s 03 ¢
No 4 04 cc
Nog o5 cc

1 1000 No 6 o1 cc.
No 7 o2 cc
No 8 03 c¢
No g 04 cc
Noijo op cc

110 No 11 01 cc
No 12 oz cC
Noi1s o3 cc
No 14 04 ¢
Noi1g o5 cc

Concentrated Noi16 o1 c

dust extract No 17 o 15¢CC

No 18 ozoce
No1g ozjea
No 20 ogoce
No 21 035 €
No 22 o40cc
No 23 a45cc
No 24 ogocc

Dylutions are gravimetric volumetric,

Increases may be made until 1 cc can be tolerated At first, the
1njections are given every three to five days but when a concentrated
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extract 1s given 1njections once a weel are sufficent After a dose
of 1 cc of concentrated dust extract 1s tolerated M)ecions are gnen
at longer ntenvals once 1n two or three weeks so that the tolerance
which has been bwilt up may be mamtamed Injections may be
completely stopped when local reactions disappear following imjec
tion of the conc d extracts and symy are under control
The ume when this point 1s reached vanes with each ndividual
patient

Instructions for House Dust Avoidance If you are house clean
g or 1f you are at home dunng cleaming hours cover your nose
with moistened absorbent cotton held 1n place by a prece of cheese
«loth or 4 ply gauze This will prevent sneezing duning cleaning
Use only a vacuum cleaner

Stuffed furmture should be removed or covered with nonallergic
dust proof fabnic under the frieze materia) Bedrooms should contam
as hutle furniture as possible Washable wooden chairs are adiised

Rugs are dust-catchers and should be removed Use hnoleum or
small washable scatter mats Iiscard drapertes heavy curtamns pic
tures and other dust catchers Use only washable blankets spreads
and curtains and wash at least once a week

Wash wooden furniture with soap and water making sure to
clean the top bottom front back mside, and outside and cover
with sheets unul all cleaning s completed Wash the woodwork
Clean walls and closets Temoving dust-carching articles Clean mold
1ngs with oiled or damp cloth Spray closets with antallergse snsectt
c:de Wash radiators and seal radiator and pipe openings Wash and
wax floors

Beds should be scrubbed and sprayed with antiallergic msecticide
contaming no pyrethrum Clean the springs and slats thoroughly
1f more than one bed 15 1 the room both should be talen care of
as suggested

Mattresses pillows and box springs should be covered with non
allergic  dust proof corerings The coversngs should be appreciably
airtight so that no dust can come through

Clean the bedrooms daily and give room a thorough cleamng at
teast once a weel Use a damp cloth when dusting The room should
be for sleeping only

Permiit no pets or animals
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Keep away from that part of the house that 1s being cleaned Avoid
contact with strong odors coming from gasolne, pamnt varmish
fumes smoke perfume Avord contact with dust Give children wash
able toys

Feathers Feather pillows usnally consist of duch goose or
chicken feathers or a combination of the three

Feathers are also found n comforters and overstuffed furniture
The bedroom should be made free of all feathers Pillows should be
covered with a nonallergic cover or better yet a sponge rubber pillow
should be purchased Overstuffed furniture 1s not permitted n the
TOo0m

hapol 15 2 poor subsuitute for feather pillows since patients may
become sensitized to this substance

Durections for the Avordance of Feathers

1 Remove all feathers from the house and store feather prllows
and comforters 1n sealed or moth proof bags

2 Wash floors and woodwork

3 Go over furmiture picture molding bed slats bed springs and
backs of pictures with an oiled or damp cloth

4 Use sponge rubber pillows and mattresses or kapok pillows 1f
the patient has been tested for sensitivity to kapok

5 If feather pillows must be used cover them with nonallergtc
rubberized coverings

6 Do not use feather comforters

% Permit no draperies or rugs mn the patient s room

8 Clean the entire house with a vacuum cleaner

Orns Root Orris root may be found 1n perfumes scented soaps
and face and talcum powders It 15 widely used 1n the cosmetic 1
dustry because of its flesh color and pleasant odor It acts as a mor
dant for perfume and colognes thereby retmnimng the odor It may
be found in shaving creams bath salts tooth powders and harr
tomes Tincture of ornis 1s often present 1n skin creams foundation
creams and lotions and sun tan lotions A list of common cosmetic
smtants and allergens 15 given 1n the Appendix

The following powders and cosmetics do not contan orris Toot
Marcelle Frosts Armands Ar Ex Hypo Allergenic Mansfield and
Almay products
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Dosage Schedule of Ornis Root Hyposensitizatron

Ditution
125 01¢C
CEYA
ogec
64cc
o5
15 o1
02
L3
o4cc
o5¢a
o6cc
0% ec
afee
ogce
100C
The doses are mcreased as rapudly as possible preferably every
four to five days Continue with 12 cc doses once i one or two weeks
These dilunons are gravimetric solumetrsc A 1 5 dilution means
1 gm of pure orris root 1n § cc of diluent
Pyrethrum  Pyrethrum s the dned pondered flower of the
pyrethrum plant and 2 close member of the chrysanthemum famuly
It 13 used mn sprays and powders as an msecucide It 55 often used to
moth praof carpets draperies and furmiture yn homes and theaters
Severe rhunttis and asthma may follow exposute to tius substance
If upholstered furniture rugs and draperies have been moth
proofed they should be thoroughly atred out of doors before being
used in the house
There 1s an nsecticade spray specrally prepared for persons senst
tve to pyrethrum or rotenone that 15 called halit Thas substance
35 practically odorless and appears to be eflective m controtling any
of the ordinary household pests
Smce complete avordance 1s not always possible hyposensitization
18 required to the extract of pyrethram as with orns root or dust
Sausfactory results are obtmned Pyrethrum extract frequently gives
posItve Shin tests 1n paticnts sensitave ta ragweed and contact should

be avorded especially during the season
Castor Bean Dust  Figley and Elrod reported a senies of go p2
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tients with rhimitis and asthma who worked 1n a Toledo castor o1l
mill or Itved within a mile of the mll Symptoms were caused by
mhalation of the fumes of the castor bean dust

Bennett Schwartz Ratner and Gruehl showed that the o1l 1s non
allergenic but the dust 1s extremely so In tesung to this substance
the scratch method 1s recommended and hyposensitization should be
carried out with very minute doses and cannously

Tobacco Inhalant allergy to tobacco smoke occurs approxi
mately 1t 1 per cent of asthma patients but 1s probably more com
mon 1 perenmal rhimtss The tobacco may cause contact dermatrtis
Gum tragacanth arabic glucose and corn syrup are frequently used
m c1gars

In making tobacco smole extract the sumplest method 1s to hold
the Iighted cigarette or c1gar to the end of a rubber tubing attached
to a suctton pump The smoke 1s drawn 1nto an attached flask
contarmng the dextrose extracting fluid and then filtered through
a Seuz filter The concentrated extract 1s then diluted ten tmes for
intradermal testng It may be used full strength for scratch tests

KRapok  Kapok 1s obtained from the pods of the silk cotton tree
(Bombacaceae) which grows zbundantly in the West Indies and
Central and South America Brown points out that people allergic to
cottonseed are frequently sensitive to kapok but kapok sensitivity
almost always accompames cottonseed sensitivity hapok s of 1m
portance 1n that the house dust allergen 15 formed during the aging
process probably caused by contamination with molds or bactena

Fish Glue  Le Page glue 1s chiefly fish glue and 15 extremely al
lergenic It 1s used 1 furmiture shoes boats and labels Postage
stamp glue 1s made from sweet potatoj

The scratch test only should be used because patrents are usually
exquusitely sensitive and several deaths following an mtradermal test
have been reported These pattents are usually fish sensitive

Hyposensitization 1s rishy and not advised

PERENNIAL HAY FEVER RESISTANT To HYPOSENSITIZATION

There are certan allergens to which the patient responds so vi
olently that hyposensitization would be a dangerous procedure
These are cottonseed flaxseed and in some cases horse dander The
toxiaity of cottonseed and flaxseed m a sensitive patient has been
discussed by the author elsewhere These substances function as
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inhalant and imgestant factors Injection of even minute amounts of
these allergens results 1n violent local and systemc reactions
Cottonseed

M B, a gil 8 years of age, had asthma due to cottanseed An sntra
dermal injection of 01 cc of a 1 1,000,006 extract of cottanseed 1n
vanably resulted in a severe local reaction and an anack of asthma It
was mmpossible to attempt hyposensitizanon m thus girl hecause of the
severe asthma which would fallow each treatment It was more feasible
to control asthmatic it by pletely €l '3 d
from her environment

Cottonseed 15 found widely distributed 1n a number of edible and
volatile substances As an inhalant, 1t 1s found in cotton mattresses,
putlows, overstuffed furniture, impure cotton, automobtle upholstery,
mumature golf course flooring, and 1n household pamts As an i
gestant 1t 18 present in hydrogenated cottonseed o1ls used in cooking
such as Crisco, Spry, Wesson O, and Cottolene Many preparations
are made with these oils such as potato clups, french fried potatoes
pies, cakes candies, and sardime o1l Canned fish such as salmon or
tuna may be put up with this o1l and 1t 15 also found in green olives
It 15 often used medicinally mn 1 and Camph
ated ol contamns at least 5o per cent of cottonseed ol Pauents
allergic 1o cottonseed are often sensive to flaxseed also Sensitvity
should also be looked for to other seeds such as kapok, nuts, lentils
peas, and beans These substances could possibly cause symptoms
due to crossed reactions because of the simularity of the protein
moalecules 1t 15 therefore important to completely elimmnate all
offending substances from the patient’s environment

Individuals sensitive to cottonseed usually geve smmedtate violent
allergtc reactions when exposed exther by snhalation or ingestion to
cottonseed meal or protetn Usually profuse sneezing, coryza, aching
and nasal obstruction occur, with injection of the conjunctivae and
Yacrimation Severe asthma may follow Urticara with angioneurotic
edema may otcur at the same time Severe gastromtestinal symptoms
such as vomiting, diarrhea and generalized abdomumnal pamn may
follow ngestion of cottonseed flonr or meal

One of my patients, 2 boy aged 10 who was sensitive to cottonseed,
developed severe rlumbs and asthma within ten mmnutes of exposure
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to a ferulizer used on the lawn A scratch test made with a small
amount of the fertilizer on the anterior aspect of the forearm re
sulted 1n a violent local reaction with pseudopodra and flare

‘The fernlizer contained gottonseed protein and upon inhalation
resulted 1n severe allergic symptoms n this bay who had 2 known
cottonseed sensitivity

Bernton Spies and Stevens were the first to isolate 2 water soluble
fraction from cottonseed composed primanly of a protein and poly
sacchanide They called this fraction €S 1 and attributed 1ts aller
genic properties to the protein component From CS 1t they also
extracted a carbohydrate free picrate with sumlar powerful aller
genic properties Bernton and his co workers and [igley are of the
opinton that cottonseed o1l does not contain these fractions There
fore patients sensitive to cottonseed protein do not react to the o1l

The principal vegetable oils for edible use m addition to cotton
seed are soybean corn and peanut The oils are obtamned by
hydrauhc presses applying pressure to the seeds or by extracting
the o1l with a solvent The solvent extraction of the o1l probably
results 1 complete elimination of the protemn whereas the pressure
method may not remave all the protein

Patients sensttive to cottonseed protemn faled to show clinical
sensivity to edible cottonseed o1l or hydrogenated cottonseed o1l
such as Crisco Spry Cottolene and Snowdrift when ngested accord
1ng to the expertments of Bernton et al and Figley Cazort made the
same study with corn o1l and corn meal on 2 patients who reacted
strongly to corn meal but gave no reaction to the o1l following skin
tests and ingestion of the pure corn o1l Tigley believes that 1t 15 the
cottonseed meal or flour as used by the baking industry that produces
symptoms It may be used in mnor proportions in doughnuts
cookies fig bars and occasionally to harden the chocolate 1n
chocolate coated candies

In my own experience I have found cottonseed to be an 1mportant
factor 1n g5 3 per cent of 246 1sthma patients studied Unger finds
the maidence to be § 3 per cent 1n 213 patients with asthma

At present there 1s some disagreement on whether cottonseed
sensitive patients are also 1ffected by the o1l There are many reports
mn the literature on symptoms caused by Crisco (Rappaport) Cot
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tonseed oil (Rowe} Crisco (Unger) and hydrogenated cottonseed oils
by the author

In dealing with these patients complete elimination of these
products by inhalation 1s advised A cotton mattress may be com
pletely covered with rubbenzed sheeting, or horseharr, Lapol, or
wood fiber mattress substituted provided tests show no sensitivity
to these substances Foam rubber mattresses are also available Re-
move cotton blankets overstuffed furniture padded with cotton,

, stuffed dolls, and other toys that may be impregnated with cotton

N

seed
By mgestion, one may attempt to feed cottonseed oil or the
hydrogenated o1ls and watch for symptoms

Case Reports

MF, a pharmacst, age 35 complained of severe attacks of sneerng
running nose, and nasal obstrucnion that occurred only in the pharma
ceutical laboratory Skin tests were umformly negauve and a complete
1nventory was taken of the substances worked with 1t was found that
whenever he handled the pancreatic ferment Taka Diastase he would
get a severe attack of sneezing Skin tests to ‘Taka Diastase were negatuse
‘Thus case 1llustrates a very important aspect of the diagnosis of perenmal
rhinits the fact that many drugs and complex organic substances do
not produce a posiuve reaction n the skin but do produce symptoms
and that the only rehiable way of making the correct diagnosis 1s to

duce the symg with the suspected sub e after taking an
exhaustive inventory of substances with which the patient comes in
contact This patient was completely relieved of all symptoms by avarding
contact with Taka Duastase

Mrs EV, age 35, came nto the office with the symptoms and lustory
of 2 perenmal thimus of several years duration There was complete
nasal obstruction which was Tesistant even to the local use of epinephrin
Shin tests revealed positive reactions to orms root and house dust A
change 1n cosmetics and hyposensitization to orns root and house dust
markedly alleviated the nasal symptoms, howevet, 1t was then discovered
that her husband used talenm powders and after shaving lotions which
caused the patient to sneeze violently Eltmmation of this factar zesulted
mn plete relief of all sy

Mrs L.J, age 25 hod been treated for the past few years for * sinusitts
by many atolaryngologists The pauent stated that she had had sneenng
and nasal congestion ever since she could remember, throughout the
years, and that after a few attacks of sneezing she would expenence nasal
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congestion and would notice a yellow green nasal discharge the following
day She stated that previous local treatment had aggravated the condt
tion and made her worse Skin tests were positive for house_dust, orns
lrggt, feathers, dog hair, sheep wool, egg white, beets, and caulflower
At the ume of our examimation, the nasal mucosa was whitish gray and
scarred, and the turbinates were hypertrophied and edematous
Treatment was begun by eliminating 2s much as possible both the
ihalant and food reactors, and by hyposensiization to house dust and
orris root Local and general symptoms have almost disappeared, and
there 15 no sign of infection of the paranasal sinuses This case 1llustrates
the mechanism by which a long standing allergic rhinitis can be com
plicated by supenimposed bactenial 1nfection, and how, 1f cogmizance
15 not taken of the allergic factor, treatment may be directed at the com
plication without thought of the primary etiology
» Mrs GF, age 36, consulied me because of sneezing, itching of the
nose, watery nasal discharge, asthma, and abdominal pan Sneezng,
nasal obstruction, and watery nasal discharge had been present for ten
years Triching of the nose and eyes accompanied these symptoms, which
occurred throughout the year Dunng the four and one half years previ
ous to seeng me she experienced diffuse abdominal colicky pan ac
companied by frequent loose stools contamng mucus
Vanous attacks of urticatia, angioneurotic edema, and swelling of the
tongue had occurred durnng the previous five years
Asthma began sixteen months before and would occur at iuregular
intervals throughout the year
In the family history, her mother had asthma, her father had hay
fever and asthma, one cousin had eczema, and one cousin had asthma
One of the grandmothers suffered from some allergte disturbance
Durning childhood, this patient experienced frequent spells of vomiting
after eating She had been examined by several physiaans who at one
ume or another had suspected gallbladder disease, appendicitis, achlor
hydria a spastic bowel, and vitamin deficiency X ray studres of the gall
bladder, stomach and colon were reported negative except for a spastic
colitis Thus patient was referred to the author in September, 1943, for
an allergic survey Intradermal tests were done with the following results
Inhalants, positive tests
Camel harr, 4 plus
All feathers, 4 plus
House dust, 4 plus
,Suk, 2 plus
Tobacco, 2 plus

,
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Alternana, 2 plus
Hormodendron, 2 plus

Birch pollen, g plus

Tree of heaven pollen, =2 plus

Foods, positwve reactions
Oatmeal, 2 plus
American cheese, 1 plus
Beets, 2 plus
Brussel sprouts, 1 plus
Carrots, 2 plus
Turmp, 1 plus
All spices positive
Clam, 2 plus
Cocoa, 4 plus
Tea, 2 plus
‘Walnuts, 1 plus
Apples, 2 plus
Banana, 2 plus
Cherry, 1 plus
Grape, 4 plus
Pineapple 2 plus
Ratsin, 1 plus
Strawberry, 1 plus
All positive reacting foods were eliminated from the diet
The pillows and mattress were covered with 1mpervious coverings and
house dust precautions were advised
She was advised to discard a camel hair coat she was wearing and hypo
sensitization was started to dust, alternaria, hormodendron, and pollens
of birch and tree of heaven Contact with silk and tobacco was avorded
Improvement occurred gradually and the abdominal symptoms with
pan and diarrhea subsided. At the present wnting this patient 15 work
ing and more active than at any tme during the past ten years A gam
of 20 pounds 1 weight occurred and the nasal symptoms and asthmauc
attacks have not recurred ‘This case tllustrates a complicated, multiple-
sensitive, allergic mndividual whose history dates back since childhood
The vomiting 1n childhood was probably due to the food factor and
as she grew older additional food sensitivities and inhalant factors were
superrmposed At one time an abdominal operation was advised and
none of the physicians she saw ever entertamed the 1dea of an allergic

basis for her symptoms



Chapter VI

Asthma

HISTORICAL

Asthma 15 the term used to describe 2 symptom complex character
1zed by recurrent attacks of dyspnea or breathlessness followed by
wheezing resprration which 1s associated with marked prolongation
of the exprratory phase and coughing The etiology 1s hypersens:
uvity The term bronchial asthma 1s a misnomer because asthma by
defimtion 1s bronchial wmn onigin There 1s an obstruction of the
smaller bronchioles resulting from a constrictton or narrowing of

{ their lumina as a result of spasm of the bronchial muscles of swell
g of the mucous membrane lining or of both factors
An English physician John Foyer published 1n 1698 4 Treatise
of the Asthma 1n which he described his own symptoms mn a re
markably accurate manner stressing climatic conditions and dietetic
ndiscretions He dtvided asthma into two types one he designated
continual asthma  which was caused by some definite organic
pathology the second type he called 1diopathic and suggested as
ats cause the constriction of the broncht and bladders of the lungs
by windy spirits  In 1484 Cullen attempted to classify spasmodic
or convulsive asthma as a definite clinical entity due to constriction
of the bronchial muscles
Hyde Salter i 1860 differentiated between spasmodic and
cardiac asthma and he was the first to recognize 1ts association with
ammal emanations and 1ts hereditary tendency His book entitled

87
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On Asthma Its Pathology and Tyeatment states that one of his
asthmatic patients was obliged to take a sea vayage during the hay
fever seasont Qther patients troubled by association with yabbits
borses cats, and dogs are mennoned Salter classified the causes of
e~ no the bronchial tubes direcsly) and
*nve use chis clas-
sification today
In 1872 Ernst von Leyden noted smaif otta vw  crystals m the
sputum of asthmatic patiests st was Jus supposition that these
crystals acted as wrritants to the mucous membrane of the bronch
Hemrnich Curschmann 1n 1882 observed spirals in the sputum
and thought they were the cause of asthmanc artacks
It remamned for W P Dunbar i 190y to ascribe the cause of
asthma 10 dusts of all hinds plant pollens and ammal danders
Wolff Exsner w1906 nitiared the study of pollen chemustry by
demonstrating that only certain types of pollen such as ihose of
wrees grasses and weeds cause hay fever and asthma
in 1gt0 Samuel J Meltzer by applung horse dander to the
nose of a sensitwe pauent demonstrated the sumianty between
asthmatie attacks caused by pollen and those resulting from contact
with animal emanations
Outo M Schloss m 1912 demonstrated that a food senmuviey to
egg wihute in a child mamfested self as an asthma
These observations formed the foundatton npon which modern
sworkers have bult 2 formudable mass of evidence linking asthma
indisputably to the allergic state

FREQUENCY AND DISTRIBUTION

The mncidence of asthma has been estimated variously from o3
per cent to g per cent of the papulation of the Ututed States fn
ahout one third of all asthma pauents the symptoms appeared grigt
pally during the first decade of life The madence decreases raptdly
after this 50 that it 3s quite low after the age of 6o G W Bray states
that 25 per cent of all panents experienced symptoms during the
first year of life

The United States Public Health Service 1 1036 published the
foltowing figares an chrome diseases n the Dmted States
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Dusease Number of Cases
Rheumatism and arthritis 6 850 coo
Heart disease 8 7700 000
Hay fever and asthma 8 450 000

Chronic (asthmatic) bronchitis 1 700 coo

These figures impress one with the high mcidence of chronic respira
tory disability since there were 5150000 individuals who had
asthma or were potential asthmatic pattents because of hay fever

In World War I 2 45 per 1000 young men were rejected by the
draft boards because of asthma Among each 1000 veterans who re
cewved dtsability compensation fifteen years later 12 were found to
have incorred asthma during military service

The statistics for World War II indicate that 4 4 per 1000 were
rejected by selective service boards because of asthma One and
seven tenths per 1000 were rejected for vasomotor rhinstis and 4 5
per 1000 for chronic rhimtis No statistics were available for hay
fever but 1t 15 possible that seasonal hay fever 1s mncluded in the
figures for vasomotor and chronic rhinitis

Since the icidence of asthma 1s about the same 1n both sexes and
since about one third of the cases begin 1n the first decade of Life
and another 5o per cent between the ages of 10 and 40 1t can be pre
dicted that the actual incrdence of asthmatics in the United States
18 between § to 5 per cent of the entire population This estimate
1s ngher than those of Warren T Vaughan (1939) o5 per cent
Pipes g per cent and George Piness and Hyman Miller o 5 per cent
The fact that 4o to 5o per cent of seasonal and perenmal hay fever
patients eventually develop asthma 1s another important considera
tion i amving at this high meidence

Sex

Males show a shight preponderance over females—53 to 54 per
cent of all asthmatics Up to puberty there 1s a preponderance of
males nearly three to one ¥rom puberty to menopause females
are slightly i ¢he majorsty—five to four After the age of 50 males
again predominate five to four
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RAcE anp Econonic StaTus

Asthma 15 more common 1n the whate race, although an increastng
frequency m young American Negroes has been noted since World
War II Ruich and poor alike are equally affected

PATHOLOGY

A general review of the anatomy of the bronchial tree will be
guien to better understand the pathologic findings 1n asthma Mallert
and Macklin® demonstrate 1llustrations of the broncht following the
nstallation of Iiprodol The trachea divides into two main bronch:
at the carina, each about 15 mllimeters in diameter These diside
and subdivide to permeate the lung 1n a treelike fashion The lobule
consists of a terminal bronchus leading into an atrium, which i
turn connects with a number of air sacs These fine subdivisions
carry on the major respiratory functions The branches of the pulmo-
nary artery follow the bronchus to the center of the lobule The
pulmonary veins start at the periphery of the lobule

The bronchial arterzes branches of the thoracic aorta, likewise
supply blood to the bronchi, bronchioles, lymphoid tissue and con
nective tissue, and to the pleura Ordimanly there 15 no anastomosis
between these two blood supplies but a collateral circulation may
be established 1n the presence of disease or infection The larger
bronchi and rings of the trachea contain cartilage which gradually
diminishes as division occurs

Some cartilage 15 present mn bronch: having a diameter of 5 mil
limeters The very fine bronchy, smaller than 5 millimeters, are de
vord of cartilage The smooth bronchial muscles are arranged 1n
1attice like strands some of which go obliquely and some transs ersely
Elastic fibers encircle the bronchi and are capable of stretching dur
g mspmation by the force of nspired air and of becoming short
ened and narrowed during expiration Bronchial mucous glands are { N
found in the larger bronchi whuch secrete a mucus like substance

Death from asthma durng an acute attack 1s relatively mfrequent
This 15 true only since the past ten years when 1t was repeatedly
shown that most deaths duning an attack of asthma resulted from
the myudicious use of Iilorphme Deaths from chronic asthma and



5

ASTHMA 9

emphysema are, however, more frequent than the hterature would
wnply

Four deaths from chronic asthma occurred on my service at the
Cook County Hospital during the past two years immediately follow
ing the ntravenous use of ammophyllin Ventricular fibrillanon
resultng from the too rapid mjection of the drug was suspected as
the immediate cause of death although a drug sensiuvity could not
be ruled out

AuTorsy FINDINGS

On gross exammation emphysema with distention of the lungs
1s charactenistic At umes the distention 1s so marked that mdges
are present on the surface of the lungs from the pressure against the
bony structures The lungs have a doughy, elastic feeling because
of the scattered areas of emphysema and atelectasts present through
out

‘The cut section reveals excess mucus 1n the lumen of the bronchi
and plugs of thick tenacious mucus with fibrin may be seen Dilata
tion of the smaller bronchioles and alveoli may be seen Microscopt
cally, a cellular infiltration consisting of eosinophils, plasma cells,
and lymphocytes of the mucosa, submucosa, and mucous glands are
present The bronchial musculature shows hypertrophy and increas
1ng thickness of the bronchial wall with narrowing of the lumen
Degenerative mucous glands are frequently observed The bronchi
and smaller bronchioles contain secretion which may be thin and
mucoid m character or sticky tenacious mucous plugs which entirely
block therr opeming The hning mucosa 1s hyperemic or pale and
edematous and thrown 1o folds, thus aiding 1n complete obstruc
uon of the bronchi

Areas of atelectasis of the lung are usually associated with com
plete obstruction by mucous plugs of smaller bronchs

The early changes 1n asthma may not be so pronounced and the
findings are_completely reversible as symptoms subside When
asthma continues and becomes more chronic the findings tend to
become 1rreversible with definite thickening of the bronchial mus
cles, narrowed lumen, and emphysematous changes Emphysema
with 1ts associated tissue changes 1s 2 sequel to asthma and not a
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complication It definitely 15 present n every attack but when 1t
occurs early 1t 1s entirely reversible

Subcutaneous emphysema 1s a rather rare complication of asthma
and may occur 1n children There have been some 12 cases reported
1 the literature up to the present time

Lamson and Butt (1937) reviewed the literature on deaths
asthma and included an autopsy study of 48 cases where death was
attributed to this condition Their findings show that asthma did
not predispose to cardiac disease

Alexander likewise noted that during the asthmauc attack the
heart frequently appears fluoroscopically smaller than normal I have
noted this finding frequently while fluoroscoping the patient durmg
an acute attack of asthma

This finding may be explamed by dimimished cardiac filling which
occurs with bronchospasm and due to dimimshed ntrathoracic nega
twve pressure Therefore with a smaller amount of blood volume m
the cardiac chambers during an asthmatic attack, the heart actually
may be spared Damage to the myocardium, however, may occur
from prolonged anoxia

Unger has demonstrated right ventricular hypertrophy in chronic
asthma, although no evidence of fulure was present

In expenimental anaphylaxis 1n guinea pigs, Criep found cardiac
mantfestations of arrhythmras and auricular or ventricular asystole
followed by cardiac standstill This phenomenon may be observed 1
early asphyxiation and 15 not characteristic of anaphylaxis

ETIOLOGY

There are several factors which mfluence the onset of asthmatic
symptoms 1n any mndividual The most important factor 1s heredity

THE CONSTITUTIONAL FACTOR, OrR HEREDITY

‘Where both parents are allergic, the offspring tend to develop
asthma at an early age It has Iikewse been noted that the chuldren
of asthmatic parents tend to develop asthma rather than ather ¢ypes
of allergy, and that they may even be sensitive to the same allergens
The exact mechanisin of 1nheritance 1s not known at present but 1t
seems that certain individuals have a constitutional predisposition
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to develop asthma under various environmental conditions with
exposure to allergens

Certain allergic condrtions such as hay fever perennial allergic
shimtis and atopic dermatitis predispose to asthma A detailed his
tory will frequently disclose sneezing and nasal stuffiness preceding
the onset of asthmatic symptoms Often patients state they have fre
quent colds when 1n reality the colds are symptoms of allergic
shimtis It 15 obvious that prolonged attacks of allergic rhinits
weaken the defensive powers of the upper respiratory mucosa and
asthma follows when the 1mtial first line of defense 1s broken

THE EFFecr oF ENDOGRINES

Disturbances of various glands of internal secretion have been
suspected as causative factors 1n allergic conditions The relief af
forded by epinephrine might suggest some suprarenal deficiency
Likewise the often associated hypotension and hypoglycemia pomnt
to some disturbance of this gland There has never been any demon
stration that allergic condittons are assocaated with organic changes
1n the adrenal glands

Disturbances of the pancreas as seen 1in true diabetes are rarely
associated with allergic states

The thymus gland at one time was thought to have an etiologic
nfluence 1n asthma Thymic deaths occurring 1n infants are thought
by George Waldbott to be due to allergy Some may be true cases of
bronchial asthma affecting an mfant who also shows an enlarged
thymus gland

During pregnancy many patients become free of asthmatic and
hay fever symptoms however after delivery these symptoms usually
return Some disturbance mn the reproductive glands such as the
ovartes and of the pituitary and thyroid has been suspected as a
tesult of the studies of Zondek and Bromberg They believe that an
actual endocrine allergy exists whereby the endocrine glands may
react to their own hormones which are thus altered 1n some way
Posttive skin reactians to harmaones with specific aeculating teagwns
have been demonstrated by Zondek and Bromberg and desensitiza
tion to the pitwitary hormone has been helpful 1n ther expertence
Thas work 15 2s yet {1951) not confirmed and one can only conclude
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at present that these hormones affect the sympathetic nervous system
in an already predisposed allergic individual

DisTURBANGES OF METAROLISM AND BIOCHEMICAL ALTERATION

Various disturbances n calcium, phosphorus, ascorbic acid, hlood
chlorides, and hypoglycerma have been reported from time to time
by different observers

Calcium and ascorbic acud have been used emprrically 1 allergic
conditions, but 1t has never actually been proved that these sub
stances are ettologically related to the allergic state Neither has therr
use resulted 1n rehef of allergic symptoms

NERVOUS AND PsvycHIC INFLUENCES

Psychosomatic influences have recently been thought to be etio
logic factors 1n asthma, however, they are rarely responsible for an
asthmatic attack except 1n an already allergic individual It 1s true
that these pauents, especially children, have a fear of suffocation,
and an impending asthmatic seizure may aggravate the condition and
even occasionally incite an ateack, yet the underlying cause 1s the
allergic state or capacity to develop reagins Psychoneurosis may ac
company the allergc state as 1t does other prolonged :llnesses, and
may aggravate the condition, but 1t need not be the basic cause

RESPIRATORY PHYSIOLOGY

Pylmonary function may be divided mto two phases The first
may be called the ventilatory phase and consists of an alternating
flow of air m and out of the lungs This may be thought of as a
bellows like action and depends upon the muscles employed i pul
monary ventilation, the bony framework of the chest, patent air
passageways, intact nerve pathways and normal elasticity and struc-
ture of the pleura mediastinal contents, and lungs The second phase
of pulmonary fun t b b« 1" e evchar o phase and con
sistsof anexchin. ¢« «v o ma (] o0 o hetween the pul

monary alveolt * « 1 !} Cyth | n ilatory phase of

pulmonary function 15 of chief concemn since this component 1s
chiefly impaired n asthma

To measure the functional reserve of any organ 1n the body, two
essential things must be known Furst, the rate at which the speaific
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function 1s carried out, and second, the maxamum rate at which the
specific function can be carned out If these two things can be meas
ured, an accurate 1dea can be obtained concerming the functional
status of the organ

The importance of measuring the functional reserve of an organ
1s immediately evident Long before there are clinical signs of pathol
ogy 1n an organ or organ System, the capacity of an organ to carry on
1ts normal acuvities may be considerably reduced Similarly, there
may be pathology elsewhere in the body, which 1s compensated for
by increased acttvity of an organ or organs In this wnstance, also the
functional reserve of the organ 1s decreased

One organ system which 1s 1deally suited for these tests, but which
has been rarely used, 15 the respiratory system In the past, the vital
capacity was used as an estimate of the function of the respiratory
system However, this merely shows the volume of the lungs that 1s
available for respiration and there 1s no ume element involved
Recently, a satisfactory method has been devised for the measure
ment of the functional reserve of the respiratory system This meas
urement has been called the resung ventilatory reserve or breathung
Teserve

The maximum voluntary ventilatory capacity and the minute
volume determtne the breathing reserve Both of these can be easly
measured When measuring the voluntary ventilatory capacity, the
patient breathes m and out as hard as he can for a period of time
(usually twenty to thirty seconds) A spirometer with a special attach
ment 15 used for this test and the result 15 expressed m liters per
minutes Thus has been called dynamic spirometry

The breathing reserve 1s calculated as ollows when M ¥ ¥ C 15 max:
mum voluntary venulatory capacity, M ¥ 1s munute volume, and B.R
15 breathing reserve

MVVC~MV x100=8B.R
Myyce

The normal breathing reserve ranges between g6 and g8 per cent
The breathing reserve enables one to measure accurately the func
tional reserve of the respiratory system and to use objective methods
for studying the beneficial effects of different types of therapy on
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pulmonary pathology This 1s particularly wseful 1n the study of
asthma, since 1t has been shown that the vital capacity does not ade
quately measure the pulmonary msufficiency

SYMPTOMS AND SIGNS

The acute stage of asthma 15 characterized by paroxysms with a
tendency for periodic Tecurrence at different ntervals Between at-
tacks no symptoms or physical findings can be ascertaned The
chromuc stage 15 preceded by mncreasingly shorter intervals between
attacks, unt:{ continuous asthma 1s present

Dyspnea and wheezing are the charactenstc symptoms, usually
coming on suddenly without warning The patient 15 awakened by
a sense of suffocation and there 1s extreme difficulty 1n breathing
The respirations are slow and labored, and 1t becomes difficult to get
air into the fungs dunng inspiration, the greatest difficulty occurs 1n
expelling the air during exprration This 15 caused by edema 1 the
bronchioles and constriction of the lumina The accessory muscles of
respiration are called upon to attempt to force the air out of the
lungs, thus results 1n a prolongation of the expiratory phase and the
characteristtic wheeze which may be heard at some distance from the
patient As the attack continues, the dyspnea increases and an anxious
expression appears on the facies The forehead 1s covered with beads
of cold perspiration, and the pulse 15 small and raptd A dusky pallor
may be vistble on the skin whale the lips assume a cyanotc color The
fingers and toes become cyanotic During the miual attack, the pa
tient may fear suffocatton or impending death and often suffers
actual panic In such a state, the physician may find 1t difficult to
relieve the attack with the usual measures and 1t becomes of great
importance to reassure the patient A paroxysm of coughing 1s often
followed by expectoration of retained secretions, and breathing then

| becomes easier The dyspnea and wheezing disappear entirely within
a short tame, leaving the patient mn an exhausted and weah condition
A restful sleep usually follows

Although the patient has marked difficulty 1n both the insprratory

and expiratory phases of respiration, the expuratory phase 1s at

tended with greater distress
The symptoms may resemble those of a state of shock, with cold,
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clammy perspiration  subnormal temperature and a rapid thready
pulse indeed the patient 1s suffering from allergic shock
In children quite commonly an attack of asthma 1s ushered 1n by
“a high temperature and very often pneumonia s suspected or
wrongly diagnosed

PrysicAL FINDINGS

On mspection  the patient 15 observed to be breathing with diff
culty using the accessory muscles of respiration with a corresponding
widenung and fixing of the ntercostal spaces with the ribs 1n hon
zontal position as 1s seen 1n deep nspiration

On percussion a hyperresonance throughout more marked over
the bases of the lung can be ehcited

On ltation numerous wh g sihilant and sonorous rales
are heard throughout the chest with the expiratory phase definitely
prolonged over the mspiratory phase It should be borne mn mimd
that an asthmatic may be 1 acute distress without prominent wheez
ing or rales and that one may often detect fine tales by placing the
diaphragm at the patient s open mouth and having him breathe at 1t

LABORATORY FINDINGS

‘The blood charactenistically shows an increase in eostnophils
which may range from 5 to 5o per cent of the differential count
This 15 one of the most common findings 1n asthma patients Early
1n the attack there may be very little sputum but at the termination
of the asthmatic attack expectoration of mucous plugs which con
tamn Charcot Leyden crystals and eosinophils usually occurs The
urine shows no abnormal findings 1n uncomplicated cases the blood
chemustry reveals normal values including the calcium content in
which I have never seen a discrepancy Electrocardiography usually
shows no vaniations from the normal between attacks During an
attack of asthma there are vanations from the normal which are
difficult to interpret these usually revert to normal when the attack
1s over In the acute attack electrocardiography may reveal changes
characteristic of acute coronary insuffiency For accurate evaluauon
1t 1s therefore advisable to run electrocardiograms after rather than
during an acute attack
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Films of the chest do not reveal any abnormal findings 1n the
uncomplicated asthmatic howeser chest plates of chronic asthmatics
may show eudence of heavy hilar shadows bronchiectasis em
physema or a combmation of these The fluoroscopic findings
during an asthmatc attack are an emphysema with depressed
diaphragmatic arches The heart 1s of normal or dimutushed size

PHYSIOLOGY

Asthma 15 produced by a constriction of the bronchioles through
out the entire lung parenchyma caused by a spasm of the fine circu
lar smooth muscle of the bronchicle or by an edema of the mucous
lining of the bronchiole or by 2 combination of both factors The
antigen usually gains access to the lung via the blood stream

The bronchiolar musculzture 15 under the control of the auto-
nomic nerious system of which the sympathettc or thoracolumbar
dinsion serves as the dilator supply and 1s indeed the domrnating
nfluence normally over the constrictor parasympathetic or cranio-
sacral division of the aqutonomic system In man one of the responses
of the body to an antigen 15 the comstriction of the bronchiolar
musculature of the lung leadmg to diminished air supply to the
alveolt and to a relatnely anelastic indistensible lung This situa
tron of course results i a marked lowering of the vital capaaity of
the dyspneic pont and the patient s m much the same dustress
as a person suffering from cardiac insufficiency Indeed the mech
anism by which the dyspnea 15 produced 1s comparable n that it 15
the vagal reflexes maugurated by this melastic lung which affect
the respiratory center so as to produce tachypnea and dyspnea Ex
perimentally as W T Harnson has shown sectioning of the vagi 1n
an melastic lung markedly decreases or abolishes the dyspnea In
order to Teverse the sequence of events just described we resort to the
use of a powerful sympathomumetic drug epimephrine whose action
m st \ g the sympathetcs reoalts . a didatanon of the
pronchioles and a vasoconstriction of the blood supply to the
bronchial mucosa these actions accornplishing a free access of ar
and a dumnished secretion of mucous plugs By so returning the
Iung to its normal elasucity the vital capaaity returns to normal
and the dyspnea 1s abolished
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PATHOLOGY

Many pathologusts performing autopsies on pauents who have died
1n acute attacks of asthma have regularly found a narrowing of the
lumina of the smaller bronch and bronchioles caused by the follow
ing (1) A hypertrophy of the fine circular muscles and an increase 1n
the thickness of their walls, the many mucous glands which Jubricate
the bronchi also become enlarged and secrete much more mucus
than normally, and (2) an edema of the mucous membrane Limng
the bronchi

The microscopic anatomy reveals eosinophilic 1nfiltration and an
1ncrease 1n mononuclear cells Charcot Leyden crystals and Cursch
mann s spirals are usually found 1n the mucosa and 1 expectorated
sputum

Varying degrees of emphy and b hiectasis may be seen in
chrontc cases

DIAGNOSIS

The diagnosis of asthma 1s made from the chinical symptoms
which characterize the disorder, together with the physical findings
and the demonstration of the critena of allergy (such as positive skin
tests) and other confirmatory laboratory evidence

DIFFERENTIAL DIAGNOSIS

In adults asthma must be differentiated from such conditions as
paroxysmal nocturnal dyspnea of cardiac disease, medrastinal tumor,
pulmonary tuberculosis pressure in the chest from aneurysm or for
eign body bronchogenic caranoma of the lung and metastatic car
anoma of the lung chrome bronchitts chronic emphysema, cor
pulmonale chronic glomerulonephritis, and substernal thyroid

ParoxyssiaL NocTurNAL DysPNEA, OR CARDIAC ASTHVA

Cardiac asthma may be confused with asthma when asthma occurs
m mdividuals who are 1n the age group 1n which degenerative heart
disease 1s common The differential dragnosis 1s 1mportant because
the difference 1n treatment 1s so pronounced Dyspnea of cardiac
disease 15 due 1n most cases to left ventricular farlure and 13 caused by
marked passive congestion of the lung Attacks usually occur at night
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after the patient has been asleep for some time He 1s suddenly
awahened by a feeling of choking, gasping, and intense inspiratory
dyspnea, these attacks may be brought on by reflex stimulation of the
respiratory center, as by coughing, a desire to urinate, a warm room,
or sudden awakening following a disturbing dream Sitting upright
1n bed lessens the dyspnea by increasing the pulmonary venulaton
On exammation, the patient may be found to have a hypertension,
with enlargement of the heart and other evidences of chidm¢ Héirt
disease or luetic aortic disease The physical examination may reveal
wheezing, sibslant, and sonorous riles similar to those found
asthma

It must be remembered that the middle aged patient may have
both asthma and some degree of heart disease, which latter factor
may preciputate dyspnea by the following mechamism the pulmo-
nary cangestion incident to left ventricular failure will produce bron
choconstriction and wheezng by acting as a nonspecific 1mtant to
which the lung responds as 1t once did to an anugen This sequence
thus constitutes 2 conditioned reflex

Of great help n differentral diagnosis 1s a history of preceding or
associated hay fever or rhunitis a sensiuvity to some food, a famly
history of allergy, a history of manifestation of allergy mn chuldhood,
recurring colds or bronchitss, urticaria, migraine, eczema, or cyclic
vomiting

Another pomnt of differentiation 1s that asthma most often occurs
1 younger individuals

In asthma, the blood pressure 1s usually low, and the venous
pressure 15 normal or subnormal, indeed, this constitutes a valuable
a1d 1n the differental diagnosts, because cardiac patients so com
monly have increased venous pressure The presence of positive skin
tests, plus blood eosinophihia tilts the balance toward a diagnosis of
asthma

MebiastiNaL TuMOR

Medastinal tumor produces dyspnea by pressure on or displace
ment of the trachea The findings are increased dullness over the
upper portion of the sternum, plus fluoroscopic and roentgen visual
1zation of an ncreased density over this same upper portion
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PULMONARY TUBLRCULOSIS

Patients suffering from pulmonary tuberculosts may also have
asthma on an allergtc basis due exther to the ordinary sensttivities
or to the development of a sensitivity to the products of the tubercle
bacillus Careful physical examination may reveal fine morst riles
over one or both apices and infraclayvicular areas Fluoroscopy and
x ray usually demonstrate destruction of lung tissue 1n the apices or
mfraclavicular areas The presence of afternoon fever, persistent
rapid pulse, and other charactersstic toxic symptoms helps m
the dragnosts, and the finding of tubercle bacillt i the sputum
confirms 1t

AoRTIC ANCURYSM

The finding of a widened aorta, with expansile pulsation and the
presence of a brait over the second mtercostal space to right or left
of the sternum 1n an 1rdividual with positive serology, plus fluoro
scopic findings of 2 pulsating mass synchronous with the pulsations
of the aorta, spell aneurysm

Foreren Bopy

A foreign body 1n a bronchus, occurnng especially 1n children,
may present unusual difficulty 1n diagnosis The important findings
are unilateral wheezing and congestion of one side of the chest
Bronchoscopic and x ray visualization will usually localize the for-
e1gn body

PriMARY BRONCIHOGENIC CARCINOMA OF THE LUNG

The first manifestation of a primary bronchogenic carcinoma of
the lung may be wheezing and cough occurring 1n a patient of mud
dle age Usually there will be an accompanying expectoration of
blood tinged sputum and physical findings of 1mpaired resonance
to dullness over an upper lobe with suppressed breath sounds These
findings are compatible with those of atelectasis Fluoroscopic and
Xray examination demonstrate infiltration 1 an area of lung sur
rounding a bronchus Lipiodol instillatton 1n the bronchal tree plus
bronchoscopy will usually show the carcinomatous infiltration
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MEeTAsTATIC CARCINOMA OF THE LUNG

Diagnosts here 15 made on the history and the x ray findings of
cannon ball distribution of nfiltration throughout both lungs

CHroNIC BrONCHITIS

A hstory of repeated upper respiratory mfections with cough and
expectoration of purulent material plus findings of coarse monst
riles along the larger bronchi 1s suggestive of chromc bronchitis

CuroNic EMPRYSEMA (WriTH OrR WiTHOUT CoR PULMONALE)

Important here 1s a history of a strenuous occupation such as
athletics hfting or other physical exertion (like that of musicians
playing wind instruments) Chronic asthma itself may lead to

mphy If the emphy 1 severe enough a cor pulmonale
with night heart failure may be expected and may be diagnosed by
the presence of cyanosis ncreased venous pressure and enlarge
ment of the right heart, m addition to the sthilant and sonorous
riles heard on auscultation and the barrel chest seen on 1nspection
X ray exarmination confirms the diagnosis

CHRONIC GLOMERULONEPHRITIS

This condition may sunulate asthma in two ways first by the
production of hypertensive heart disease with cardiac dyspnea and
second, by the hyperpnea present in the acidosis of the pre uremic or
uremic state This diagnosis can usually be made without difficulty
on the basis of the blood pressure, urine findings and blood chem
1stry

SussTERNAL THYROID

A substernal thyroid enlargement often gives rise to sensations of
choking gasping and wheezing This condition can be diagnosed by
fluoroscopic and x ray findings of widening at the upper end of the
mediastinum {consttuting a type of mediastinal tumor) Basal
metabolic rate determinations and blood chemistry may aid mn the
diagnoss 1f the thyroid 1s hyperactive
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ENLARGED TRACHEOBRONCHIAL LyMPH NODES AND ENLARGED
‘TryMus IN CHILDREN

These conditions should be remembered 1n considering dyspnea
n children and can be ruled out by fluoroscopic and x ray exam-
mation



Chapter VII

The Etiologic Diagnosis and
Treatment of Asthma

There are three major categonies of asthmane patients One group
comprses pauents who have the frankly allexgic type of asthma, and
m whom positive shin tests and eosimophihia in the sputum and
blood can be demonstrated The second group consists of patients,
usually past go although not necessanily, who give no famly hustory
of allergy, 1n whom shin tests are negative, and 1 whom the asthma
1s preceded by frequent attacks of upper respiratory nfections
perenmal thinttis or an attach of pneumonia The third group com
prises those patients in whom there 15 an element of the previous
types, with vanous degrees of dominance of one or the other

GROUP I THE FRANALY ALLERGIC TYPE

This group comprises the large majorty, probably 75 per cent of
the total number of asthmauc patients

If one wall pay particular attention to the hustory, one can ehiat
some allergic cisturbance occurring m the patient, perhaps years
befare, such as a seasonal rhinits that had occurred for years but
which was so slight that no significance was attached to it—the
patient believang that these attacks were merely attacks of acute
coryza Also, attacks of perenmal rhinius would oceur for years under
the gwise of ‘colds ” Sometimes urucaria or a food ntolerance dis
turbed the patient years before, and only after 2 carefully scrutinized
Istory may these significant findings be uncovered and correctly
nterpreted in the hight of the present asthmatic symptoms The

104
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etwologic agent in most mstances can be found in the inhalant groups,
such as chicken feathers, goose and duck feathers, dog, cat, or bird
hair, orns root, pyrethrum, horse dander, cottonseed, linseed, silk,
wool, rabbit hair, house dust, glue, goat hair, kapol, mattress dust,
molds, and yeasts 1n the air and house, and vanous pollens Foeds
commonly eaten may also play a role, 1n addition to those substances
already mentioned. Foods by mhalation, such as may occur among
bakers, mllers, and housewives, are also common causes Farmers
exposed to gramn dust and smuts also may be affected with a severe
type of asthma following mhalation of these fungt Corn, rye, and
barley dust may be responsible for a severe type of asthma As an
example of the frankly allergic type developing 1n an wndividual past
50, the author cites the following case from his pracuce A druggist
at the age of 5o became sensttized to lycopodium dust spores wluch
are used 1 drying pills and capsules Skin tests to powdered lyco-
podium were posizve and the complete ehmination of lycopodium
from hts environment resulted 1n a complete cure of s symptoms
In testing these patients, 1t 1s very inportant to do not only cutaneous
or scratch tests but also 1ntradermal tests, and even passive transfer
tests must be resorted to 1 many cases in order to determine the
causattve factor All of these tests, including passive transfer, must
be negauve before one classifies the patient 1n group IT

Environmental control of these patients 1s essentsal to reheve their
asthma Rubberized pillow and mattress covers, as well as complete
house dust precautions should be insisted upon Other inhalant
factors determined by shin test to be enologically significant, must be
avorded entirely Thus statement sounds simple enough, yet 1n prac
tice 1t 15 2 very difficult procedure to enforce unless patients are
carefully mnformed on how to avoid mhalant substances mn the van
ous forms to which they are exposed unknowingly Visits to the
home by the physician are often necessary to point out unwatting
errors and oversights in this regard For example, a patient who re
acted strongly to rabbit hair and horse hair obtained relief only
after removing an amymal hair padding under the carpeting which
she had completely overlooked It was difficult to convince this
patient, 11t spite of the fact that upon a short stay 1n the hospital, on
several occasions, the symptoms would clear up 1n a few days only to
recur when the patient returned home

It 15 also 1mportant to hyposensitize these patients, especially those



106 CLINICAL ALLERGY

sensitive to house dust, orris root, silk, molds yeast, and pollen It
1s virtually 1mpossible to escape these inhalant substances either
in the home or outdoors (see discussion of hyposensitization 1n
chapter VI)

Patients should also be retested from ume to tsme, particularly 1f
asthmatic symptoms recur after a period of relief However, 1t 1s tare
for relapses to occur after environmental factors have been com
pletely controlled and hyposensitization treatments given correctly

GROUP II NO HISTORY OF ALLERGY OBTAINABLE
NEGATIVE SKIN TESTS

In this group of patients changes mn environment, diet, and
weather have no influence on their asthma The asthma 1s usually
severe and may be even rapidly fatal Pathologically, there seems to
be more secretion 1n the bronchi and less spasm than m the frankly |
allergic group There may also be infection 1n the paranasal sinuses |
and bronchi and complications of bronchiectasts and emphysema
seem to follow early There are many theories at the present time as
to the etiology of asthma i these patients, perhaps the most plau
sible one 1s the hypothesis that an allergy results from products of 4
fection

The first step n the treatment of these patients 1s to make sure
that they belong 1n group II—that skin tests and passive transfer
tests are negative Then the control of the sinusius and nasal m
fections by proper local and systerme means 1s 1n order Control of
upper Tespiratory infections in general 15 essential Sometimes the
procedure of bronchoscopy, which ehminates the excess secretions
and pus, may give these patients some relief Potasstum 1odide 10 to
15 gr three times a day, often helps to Liquefy secretions and a1ds 1
expectoration, as does ammomum chlonde, 15 gr four tumes 2 day
The following prescription has been found very useful mn this type

of asthma

B Spints chloroform 5 mimms
Apomorphine hydrochloride, 1 g

Potasstum 1odide 4 drachms ~
Tincture of Lobelia 4 drachms

Syrup of Sarsapanlla to male 4 flud ounces
Directions 1 teaspoonful well diluted with water, every 4 hours
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Amnopyllme gr 4% 1n 10 cc of normal saline given ntra
venously 1s often beneficial 1 this group

Epinephrine 1 500 1n ol 1 cc intramuscularly may control the
wheezing for as long as twenty four to forty eight hours but may be
given every four to six hours 1f necessary (Note the ampul should be
immersed 1n warm water and shaken vigorously before opening and
using so as to get the partscles of epnephrine 1 smooth suspension )

Amnophylhine suppositories gr 5 may give overmight relief and

ppl mtravenous phylline and epinephrine

There 15 some evidence that x ray therapy over the chest combined
with ultraviolet rradiation may be of some benefit 1n a few selected
cases The author has not had much success with this form of therapy

From the author s personal experience with a sertes of patients
the use of 10dized o1l 1n the bronchial tree 1s rather disapponting
Its use was of no benefit 1n 85 per cent of the pauents 1n our serzes
About 15 per cent of the patients were temporanly improved but as
soon as the mstillations of 10dized o1l were discontnued the asthma
recurred The real danger 1s that the o1l will reman 1n the lungs for
from one to three years and may be a potental source of a lipord
preumona atelectasis or a possible lung abscess

For the distressing cough Hycodan bitartrate 5 mg tablets may
gve considerable relief 1f given every three or four hours This
product 15 2 dertvative of codetn yet has none of the undesirable
properties of codemn and 13 not habit forming

The use of morphine pantopon and demerol hydrochloride 1s to
be condemned m asthma since they are habit forming and so deptess
the cough reflex center that the patient 1s not able to bring up the
mucous plugs and temacious sputum necessary for relief and may
virtually drown 1n his own secretions

In status asthmaticus the judictous use of epiephnne plain and
m oil ether 1 o1l per rectum and sedatton has often failed One
may give a subcutaneous njection of g5 mg demerol hydrochloride
together with o 5 cc of a 1 1000 aqueous epmephrine solution for
one dose This combsnation often brings the attack under control
when other measures have failed Demerol chemcally 1s ethyl 1
methyl 4 phenylpiperidine 4 carboxylate

The spasmolyuc action of thrs drug 15 in part due to depresston
of the parasympathetic endings but 1t 15 primarily the result of 2
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direct papaverine like depression of the muscle fibers Its action hes
between that of morphine and codein and since 1t 15 a habit forming
drug 1ts use 1n chronic asthma 1s limited Aqueous epinephrine
1 1000 subcutaneously g to 5 muums given at twenty to thurty
minute intervals may control marked wheezing It 1s not advisable
to give 1 cc doses since bronchial relaxation usually follows the
smaller amounts without the added toxic effects of large doses of
epinephrine such as marked pallor rapid pulse and syncope
Epmephrine 1 1000 solution used 1n a vaporizer and inhaled
deeply three or four times can be used several times a day usually
with symptomauc relief

Helium and oxygen as originally advised by Barach are used m
severe paroxysms of asthma and admistered through the Boothby
Lovelace Bulbulian (B L B) mask which fits over the nose leaving
the mouth open enough for eating talking and drninking The gas
mixture consists of 20 per cent oxygen and 8o per cent hehum and
1ts beneficial effects depend on 1ts low specific gravity as compared
with that of oxygen Tanks of helium oxygen and of pure oxygen are
connected to the mask by Y valves and as the patient improves more
oxygen and less helium are used

Great caution should be exercised i using drugs n asthma since
many patients are sensitive to drug compounds such as aspirm
phenobarbital pentobarbital codein and morphine Unfortunately
these complex chemicals do not give reactions by skin tests and the
only way to determine sensitivity to them 1s to use them—but the
trial has not always been safe or easy It 1s far safer to use those drugs
having simpler chemical formulas such as bromides chloral hydrate
and paraldehyde Five per cent glucose m normal salme solution
1000 ¢c 1ntravenously may be extremely helpful in patients who
are dehydrated and as much as 2000 cc can be safely given mn a
twenty four hour pertod

Ether and oltve o1l a mixture of equal parts 150 cc to 200 c¢
given per rectum every six to eght hours 1f needed often aids mate
nally 1n shortening the course of a severe asthmatic attack

The efficacy of vaccine therapy rematns a controversial 1ssue Some
workers clmm good results with autogenous vaccines and others
claim equally good results with stock vaccines The author s opimon
of vaccines 1n this type of asthma 1s that of a nonspecific effect sumilar
to the results obtamed with any foreign protein myection such as
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proteolac, milk protemn, or typhoid vacane If the vacene produces
a local reaction at the stte of injection, improvement of the symptoms
may occur temporarily, only to recur again The use of vaccines 1n
general has been very disappownuing Small, continued doses of
ACTH or cortisone, carefully admimstered, may alleviate the asth
matic paroxysms

GROUP III EARLY ALLERGIC HISTORY
LATER INFECTION

The third group of asthma patients comprises those who originally
began as franlly allergic patients and who, perhaps years later,
developed nfections 1nt the bronchial tree and paranasal sinuses It
15 1mportant to test these patients thoroughly and to make an at
tempt to eltmmate all nhalant as well as foad allergens which had
oniginally caused the asthmatic symptoms The treatment of the
sinuses and bacterial infection mn the bronch: resolves 1self into
conservative local measures to ard dramage and general measures
aimed at increasing the general body resistance The use of 1ron,
arsenuc 1n small doses, such as Fowler s solution § to 5 mimms and
vitamins may be beneficial 1f indicated Radical nasal surgery has
done more harm than good, whereas conservative local measures
plus adequate control of the allergic background offers the greatest
hope for relief 1n these patients

CASE RrrorTs

Mrs LP, age 24, was seen because of asthma which had begun two
years before during her sixth month of pregnancy and had persisted
since There was a hustory of sneezng and rhimorrhea throughout the
year for several years and a history of her father having chronic asthma
E on drsclosed sibilant and rales over both lungs and
nasal examtnation revealed hypertrophted boggy nfertor turbinates
Eosinoplnls 1n the blood were g per cent, with a normal total leukocyte
count Intradermal skin tests were strongly positive to feathers, dust,
mattress dust, wool, and amimal hair Smaller reactions were obtaned
to chocolate and milk

Instructions were given to cover the pillows and mattress with non
allergic covers, and chocolate and milk were excluded from the dret
Hyposensiuzation was gnen to an autogenous house dust extract This
Ppatient rapidly improved and three years later, has not experienced an
asthmatic or rhrnits attack since
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The 1nteresting feature of this pavent 15 that she was an allergic 1dt
vidual for years before her pregnancy Duning the last three months of
her pregnancy she literally forced herself to drink more milk than she
had been accustomed to, 1n spute of a dishike for 1t This procedure, plus
the added strain of pregnancy, upset the allergic balance and the sum
mation effect of the exposure to several antigens combined to produce 2
severe asthma which persisted unul the removal of these antgens

1t 15 of utmost 1mportance that pregnant women who are allergic
should not partake of unusual amounts of any particular food,
especially where there 15 a dishile for the food, since they may be
potentially sensitive to the food but may show only slight or no
symptoms on small quantities Vaughan has termed this * balanced
allergic state’ and a summation of several antigens, plus the added
strain during the latter pare of pregnancy, may upset this balance
with the production of symptoms

JL, boy, age 10, came 1n because of hay fever from August 15 to
September 15 and asthma throughout the year The hay fever symptoms
had been present for four years and the asthma had begun two years
before There were also penodic attacks of vruicana which occurred
during the previous four years In the family history, the father had a
perennial rhimitis and a contact dermatitis on the hands caused by
handhng parsnips The paternal uncle had hay fever Examination dis
closed wheezing and stbilant and sonorous riles over both lungs Previous
pollen injecttons for hay fever and one year of treatment with oral
pollen preparations had given no rehef

On complete testing, 1t was found that large reactions were obtained
to ragweed (giant and short) corn, cantaloupe, and shnmp, and smaller
reactions to cottonwood tree pollen, cat hair, chocolate, and tomate A
cat was ordered removed from the house and treatment was given to the
ragweeds and cotton wood Under this regime, improvement was rapid
and the hay fever was well under control

Mr AL, age g2, had had asthma for three years He also had had a
dog 1n the house for the same length of ume Tests revealed a large re
action only to dog dander An attempt was made to hyposcusitize hum to
dog dander since he was not willing to dispose of the dog Asthma per
sisted, however, and he was not relieved until the dog was disposed of
and the house thoroughly cleaned of dog hair The asthma stopped
completely when this was done This again emphasizes that complete
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elimmation of the offending allergen must be msisted upon before relief
can be expected

Mrs M, age 31, gave a history of a chromc neurodermattss, lasting
filtcen years, which affected chuefly the face, back of the neck, bends of
the elbows and behind the knees It would improve 1n summer, only
to recur 1n the fall and winter months Hay fever had been present for
four years and asthma had begun two years previously Her father and
one cousin had asthma

Tests showed large reactions to silk, grasses, ragweed (giant and short),
and yeast Smaller reactions were present to orange and cabbage Silk
clothing and undergarments were removed from contact with the patient
and orange, cabbage, and foods containing yeast were omitted from the
duet Treatment was given to grasses and ragweeds The neurodermatitis,
with lichentficatson and 1tching of the skin, cleared up upon the removal
of silk clothing Asthma and hay fever symptoms were controlled after
treatment was nstituted to the grass and ragweed pollen and to 2 silk
extract.

Subsequently, this patient was marned and treatments had to be dis
continued because she lived near an army camp where her husband was
stationed. She returned to Chicago some months later because of preg
nancy She had no further symptoms until the delivery of the baby
Within one hour after delivery, however, she began to have severe
asthma This 1s not unusual as many allergic women who have had no
symptoms during pregnancy will suffer a recurrence of symptoms after
the burth of the baby

Mrs GF, age 25, wife of a ph complamed of a p 1
rhimus of three or four years duration accompanted by sneezing, 1tch
1ng of the nose, and a clear watery nasal discharge She had been treated
by several otolarygologists, and on two occasions the antra were punc
sured About three weeks following the last antral puncture cough and
asthma developed and wheezing would occur three to four times duning
the week In the history, one uncle had hay fever There was an addi
tional history of a chronic cobs for many years and someone suspected
a gastric ulcer, 2lthough x ray of the gast 1nal tract
was negative for ulcer

Examination revealed a pale, undernourished female, with considerable
cough and wheezing bilaterally over both lungs The blood eosinophiha
was 16 per cent

Tests were strongly posttive to all feathers and egg whate, beets, and
banana
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This patient was working as a social service worker 1n 2 sanutanium
and she was i contact with chickens and duchs, winch were kept 1n the
yard Ehmination of contact to feathers and avordance of eggs, beets
and bananz m the diet stapped the astlima

This pattent rapidly guned weight and the gastric and colon symptorms
promptly cleared up The patients husband, who 1 a physiian, m
formed me some three years later that he was the proud father of a
baby son, and that no further thimus asthma ot coltus syrptoms had
appeared

Thas case sllustrates an allergic response to whalants and foods
beginning with perenmal rhintus, then an allergic mantfestation of
the gastromntestinal tract Following surgery to the nose, asthma
followed These festations cleared up when contact to these
allergens was interrupted

Many cases of asthma can be cited that are caused by inhalant
factors and are not rehieved until contact with these substances 1s
broken completely The author knows of one patient, a ird fancer,
who was sensitive to caniry and parrot feathers He sumply had to
seck another occupation Others sensitive to dogs and cats are fre-
quently seen House dust, wool, silk, orxs root, pyrethrum dust, and
dust from deterforation of cotton linters 1 old mattresses are also
commonly observed

In younger adults and children, foods such as wheat eggs, milk
and the cereals are more common antigens causing asthma A more
detaled list grving the idennaty of some common inhalant substances
causing allergic symptoms will be found 1n the Appendix

RELATION OF ASTHMA TO MILITARY SERVICE

Asthma occurring in young men of mlitary age 15 usually the
allergic type A large percentage of this group also have an associated
hay fever, and 1t 15 difficult while 1n mbitary service to avoid contact
with the various hay fever flora and other inhalant and food allergens
10 which they are sensitive Fram my personal obsersations of these
patients during the last war, those who were taken for mlitary service
spent more days 1 mihtary hospstals, because of severe hay fever and
asthma, than m military regime Many had to be returned and dis
charged from the service

7 wonld consider young men suffering from severe hay fever as
anfit for mibtary service Those with muld hay fever symptoms
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however, which required little or no treatment 1n civilian life, could
be used for hmuted duty, with pertodic observatton of symptoms

Asthma 1s a ser1ous disease at any age and requires constant obser
vation and treatment Under adverse conditions, such as prolonged
strain and exposure to wet and cold severe asthma may ensue The
safest procedure 1s not to allow anyone mn the armed forces with
asthma, since they sooner or later become a burden and overcrowd
military hospatals that are needed for acute diseases and the emer
gencies that occur,

STATUS ASTHMATICUS

This special group of intractable asthmatics can be considered as
a subdivision of group II where infections n the paranasal sinuses
and bronchial tubes are present and skin tests to 1rhalants and foods
are negative Most deaths from asthma are due to status asthmaticus
It usually occurs between the ages of 40 and 6o and approximately
40 per cent have the disease for less than five years 6o per cent for
less than two years There 15 a period of very intense dyspnea,
marked wheezing, and an assoctated outpouring of an extremely
tenacious visaid secretion which produces an melastic, relatuively 1n
d ble lung and d hes the vital capacity Massive pulmo-
nary collapse following complete bronchial obstruction has been
descibed This tntractable asthmatic condition may be prolonged
to several days or 2 week, when 1t terminates with an abundant ex
pectoration  Death may occur from exhaustion or heart failure
Fever of 101° F to 102° F may be present on the third day and may
continue for four or five days or until the attack 15 over Pulmonary
consolidation with physical signs of pneumonia may comphcate the
picture When 1ntractable status asthmaticus gccurs the patient no
longer responds to epinephrine and becomes epinephrine fase Any
measures that will terminate the continuous attack even temporarily
will stop the mechamism responsible for the persistent symproms
The pattent will then again respond to epinephrne or other drugs
that relieve asthma Qne of the best measures ta use m this candition
is the inhalation of oxygen 2o per cent and helilum 8o per cent by
means of the B LB mask The low specific gravity of this gas allows
1t to penetrate through the obstructed bronchioles Epmephrine, if
already given previously without effect, should be discontnued
Helium and oxygen should be mhaled for as long a penod as three
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or four hours at one time, 1f necessary, and may be continued for a
longer period 1f relief does not ensue Periodic mnhalations lasting
one to two hours may be necessary for a pertod of two to five days to
relieve a severe attack Once the attack 15 brought under control,
epinephrine m o1l 1 goo intramuscularly may be given for the mild
wheezing which may recur Complete anesthesia with the use of
ether has been tried with success in breaking up a severe attack of
mtractable asthma A mixture of equal parts of ether 1n o1, 150 to
200 cc, as 2 retention enema will often stop the attack

Sedation may be of use m terminating the attack and may be
achieved by chloral hydrate, phenabarbutal gr 14 or nembutal gr 3
dilaudid gr 1/24, pantopon gr 1/6 to 1/3 or demerol g5 to 50 mg
Morphine should not be used since 1t 1ncreases broncholar constric
tion and depresses the medullary cough and respiratory centers
These patients become dehydrated rapidly, and flurd such as 5 or
10 per cent glucose in normal saline solution 1000 cc 1ntravenously
every twelve hours, 15 a valuable adjunct Glucose 15 essential to e
place the liver glycogen stores which have been depleted by ept
nephrine Should signs of night heart faillure supervene, digitalis
should be given 1n the form of digifoline gr 1% four tumes a day for
four days and this will usually suffice to digitalize the average patient
‘When wheeung and dyspnea are subsiding potassium 1odide gr 10
to 15, with the addition of apomorphine hydrochlonde gr 1/24 to
1/20 and tncture of lobehia minims 10 to 15 15 useful 1n arding the
expectoration of the visaid tenacious sputum

It may be necessary to resort to bronchoscopy and asprration of
the tenactous sputum and bronchial plugs The author's personal
experience 1n the use of the bronchoscope has been exceptionally
successful 1 several patients with intractable asthma Following the
aspiration of considerable viscid secretion and plugs the dyspnea
and wheezing rapidly subsided after all other measures had failed It
18 therefore not wise 10 wawt too long shauld other wethads fatl
because severe exhaustion or heart fulure may later contraindicate
the use of this often life saving techmuc

OuUTLINE OF TREATMENT IN STATUS ASTRMATICUS

1 Hosputalization 1n a dust free room 1f posstble
2 Force flmds
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a Bymouth Water, frunt juices, and carbonated dninks

b By intravenous route Dextrose 5 per cent 1n distilled water
or dextrose 5 per cent in salme solution, g to 5 liters daily
unti) the patient 15 hydrated

Sedation
Small doses of barbiturates (34 to 34 gr ) chloral hydrate, 2 Gm
alone or i combimation with sodium bromde, or 4 Gm
diluted 1n 60 cc of warm water given as a retention enema, or
o5 cc to1cc of chlorobutanol grven orally

Expectorant
Sodium 10dide 1 Gm 1ntravenously or saturated solution of
potasstum odide, t to 2 cc three imes a day after meals

Bronchodilators
Amunophylline ¢ 5 Gm 1ntravenously, epmephrme 01 ¢t
travenously 1 1 cc normal saline or o 5 cc hypodermically as
crcumstances may require when the patient 1s reactive to same
Caffemne alkaloid 3 gr (0 19 Gm ) every four hours or caffeine
and sodium benzoate 744 gr (05 Gm) every four hours sub
cutaneously

Oxygen or mxture of oxygen 2o per cent and helium 80 per cent
when cyanosts 1s present

Avoud at 2ll times the use of morphme, dihydromorphinone,
neperdine, and atropine ”

Cortisone 100 mg ntramuscularly every twelve hours gradually
reducing the dose as the symptoms subside As a maintenance
dose 25 mg every twelve to twenty four hours may be sufficient
to produce marked symptomatic improvement in intractable
asthma

Oral Cortisone tablets, 25 mg every four hours for the first

\twenty four hours for two or three days, often gives the same
relief as when the intramuscular route 1s used A mamntenance
dose of 25 mg of Cortrsone once a day may be sufficient to

» mamtan complete relief of symptoms On an inadequate
dosage or after the Cortsone 1s discontinued the asthmatic
symptoms usually recur

Acthar hkewsse can be used 1n very scvere cases of status
asthmatteus
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25 mg every 6 hours for 2 to g days
2amg " v e "
15 mg
5 mg
In children doses of 5 to 15 mg every six hours are usually
sufficient to relieve intractable asthma These measures merely
afford symptomatic relief during the period of severe or 1ntract
able asthma

v » o »

CasE REPORTS

Mrs G, age 59 was perfectly well until she vontracied a cold around
Thanksgiving Day when she noticed a distresaing cough with short
ness of breath, wheezing, and nasal congestion She had a negative
famuly history of allergy Physical examnation revealed an obese female
who was coughing ncessantly There were large hypertrophied tonsils
nasal polyps on the left and a few sibilant and sonorous riles along
large bronchi The heart borders and tones were normal Blood pressure
was 138/100 All slan tests were completely negative

r The author referred her to an otolaryngologist because of the nasal
polyps and for an investigation of the sinuses The otolaryngologst
reported pansmusitis i addition to the polyps and he advised removal
of the polyps i order to establish better drainage The polyps were
removed and almost immediately thereafter she went 1nto status asth
maticus In spite of the use of helmm and oxygen and sedation, the
course became progressively more severe and it was deaded to call m a
bronchoscopist At bronchoscopy, an extremely visaid tenacious purulent
exudate with sticky plugs was expirated Relief of the status asthmaticus
was almost instantaneous and the shight wheezing which persisted was
casily controlled by epinephrine 1n o1l An autogenous vaccine was made
from the aspirated exudate and a course of injectrons was given which
was followed by considerable improvement She was also given potassium
10d1de, 15 gr three times a day, for a considerable period of time

This case of asthma was undoubtedly due to an allergy to the
products of the patient s own infections 1n the sinuses and bronchy
It should also be pomted out that bronchoscopy was life saving m
this case

Mrs. NH, age 22, began to suffer from severe asthma one month
prior to the birth of her baby, six months before consulting us She
complained of a runmng nose all through her pregnancy (July through
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May) and a sneezing, stuffy, stchy nose Her mother's sister had asthma,
but there was no other famtly history of allergy The patient s presenung
complaint was constant wheezing and cough, and examination revealed
ssbilant and sonorous rales along the bronchi No other abnormalities
were noted Intradermal skin tests were positive to cow hair, cat harr,
all feathers, sheep wool, orrs root, cochlebur, rye, carrot, cucumber,
string beans, and hormedendron

Contact was avoided to the epidermals and foods menuoned and
hyposensitization was begun to house dust, cocklebur, and hormo-
dendron The patient smproved a good deal and was agamn sensitive
to epinephrine and ephedrine products, but she was almost never com
pletely free of wh g and used an epinephrine nebull frequently

She remained tn this condition for a few weeks, when she developed
severe coughing and wheezing which was refractory to epinephrine She
was hospitahized and was given, as part of the therapy, 714 gr of
aminophyllin mtravenously in 1000 ce of 10 per cent glucose 1n saline
This gave her some relief, but was accompanied by marked cardiac
nregularities

Immediately all medication was stopped and she was given two liters
of 10 per cent glucose 1n saline per twenty four hour persod, mtra
venously Her diet was divided 1nto six portions high m carbohydrates
and low 1n bulk, and inhalations of 8o per cent helium and 20 per cent
oxygen were mamntatned for from two to four hours at a time via the
BLD mask

Within four hours there was marked relref, and within exght days she
was again epinephnne sensitive

Improvement continued rapidly so that she was ambulant within two
days

She again came to the office for treatment and felt fairly well although
some small sbilant riles were auscultated aleng the bronchi

Because of the persistence of the wheezing n the face of our elrm
nation and hyposensitization therapy, 1t was decided to do passive trans
fer tests 1n order to detect a hyp tvity not d rable upon her
skin Accordingly, we drew blood from her, obtamned her serum, and
njected 1t at marked intervals in the skin of the upper arms of her
husband, a completely nonallergic mdvid

Intradermal skin tests on the husband, 1njecting the anugens 1nto the
sue where forty eight hours previously we had injected the patients
serum, revealed positive tests to egg, in addition to the other positves
that had been obtained 1n her onginal test

We then eliminated egg from her diet and continued with our previous
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treatment Improvement was dramatic the patient 1mproved so rapidly
that 1t became a problem to mduce her to continue hyposensitization
therapy

Thas case 1llustrates the all important pownt—that when the allergic
regime has been thoroughly followed and yet the symptoms perstst
one should always do passive transfer tests becanse 1t 1s not uncom
mon to find that the patient’s shin will not react to one or more sub
stances where another wdividual s skin will reveal the hypersenst
twvity easily

Mrs L G, age 55, was seen because of asthma of four years’ duration,
with very Dittle relief There were frequent upper respiratory infections
before the onset of asthma The family and personal history were nega
tive for allergic diseases

E: 1on disclosed wh g and sibilant and sonorous riles over
both lungs, with harsh prolonged expiration There were no abnormal
heart findings and the blood pressure was 115/80 Intradermal tests were
negative to inhalants foods, and molds

}  Some mmprovement occurred with a potassium 1odide mixture How
ever, following another episode of an upper respiratory infection, she
promptly entered 1nto a state of severe status asthmaticus

Epmephrine 1 1000 and epmephrine 1 o1l did not stop the wheezing
and cough Helium 8o per cent, and oxygen 20 per cent were inhaled for
three to four hours at one time and had to be used for four days together
with ether 11 o1, equal parts 200 cc per rectum every exght hours, before
rehef from the severe wheeang dyspnea and cough occurred On 2 potas
stum 10dide mixture and a change of climate to a warm dry region for
several months 1mprovement occurred and no severe asthma has ap-
peared, except for cough and mild wh g foll g upper resp y
nfections
s These patients must guard agamst repeated ‘colds’ and exposure
7 1n order to avoid asthma and nfections 1n the bronchi Winters

spent an warm, dry areas are benefical for this type of patient

Mrs MG, aged 5q, was referred to us for an opinion concerning her
complaints of dufficulty m breathing, assoctated with wheezing She was
previously diagnosed 28 asthmatic Physical examinauon revealed coarse
riles along the broncht, but was otherwise negatve Her blood pressure
was 160/100, but there was no cardiac enlargement The dyspnea was
more pronounced i the daytume and she had no difficulty 1 acuve work
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except for the wheezing and coughing She had responded excellently
to the use of epinephrine and ephedrine products, even in small dosages
Comphcating the picture was her history of hot flushes, sweating, and
nervousness wmn assoctation with diminishing menstrual flow and skipping
of menstrual periods

Intradermal skin tests were posiive to cow haxr, camel haxr. chicken
feathers “duck feathers, goose feathers hormodendron, alternara, house
dust, barley, casein, cabbage, and carrot

Contact with the offending substances was avoided, and hyposensi
tization was begun to house dust, cow hair, and the molds

Her wheenng and dyspnea mmproved rapidly but she still complained
that when she was 1n the house 1t was worse A trip to the home disclosed
a rather gﬂi‘f’ damp, dusty atmosphere, and she was advised to change
quarters )

This was 1mpossible for her to do, so treatment was continued A few
months later, severe coughing and wheezuing developed which did not
respond to epephrine and the patient was hosprtalized by a colleague
due to the author s absence from the aty at the tme The findings were
reported to be loud sibilant and sonorous rales throughout the lungs, a
blood pressure of 120/g0, and a blood eostnophilia of g per cent, to-
gether with a leukocytosts of 15000 and a temperature of 1009° F An
electrocardrogram was done because of a suspected acute coronary in
sufficrency, and the author was called 1n consultation 2t this trme

The findings were as above except the added fact that the electro-
aardiogram showed absent R waves 1n Lead IV, a sign usually considered
pathognomonic of an early anterior infarction

Thus prcture was extremely difficult to imterpret because the lowered
blood pressure would be expected from the asthma, the leukocytosts
could Tésult from the use of epmephrine and the electrocardiogram find
1ngs could be ascribed to the acute coronary insufficiency accompanying
any acute attack of asthma Dr L N Katz has recommended that electro-
cardiograms not be taken during asthmatic attacks 1nasmuch as coronary
changes are common 1n the attacks and do not clanfy the situation

However, the eimical prcture of the case, the marked lowenng of the
blood pressure, and the persistent leukocytosis with elevated temperature,
together with the electrocardiogram, led us to conclude that a silent
anterior coronary infarct had occurred

Accordingly all medication was stopped Inhalations of 8o per cent
helium and 20 per cent oxygen were begun for four hours at a time and
strict bed rest in the upnighe position was ordered The legs were allowed
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to hang down from the bed. Small amounts of 10 per cent glucose m
salime were ad ed slowly 1nt ly

‘The pauent responded readily and 1 a few days the wheezing was
almost gone, and she complamed now of some substernal oppression
This latter complaint lasted for only one day At no time was morphune
or codein given

‘We kept the patient in bed for six weeks 1n the hospatal, long after the
asthma ceased Serral electrocardiograms taken after the asthma had dis
appeared showed typrcal changes pathognomonc of a healing antertor
infarction

Thus case 1llustrates the fact that one cannot be too cautious 1n
dealing with middle aged patients with asthma who are also hyper
tensive, and that we must consider the possibility of coronary mnfarcts
occurring here as well as i patients who are hypertensive but are
free of asthma

Regardless of the difficulty in differentiating a coronary infarct
because of the similarities 1n electrocardiogram and laboratory find
ngs, the possibility must always be kept 1n mind that a patient with
asthma can also have a coronary mfarct

Ths 1s extremely 1mportant to recognize because the presence of
an nfarct necessitates the stopping of epmnephrine and ephedrine
products Also, morphine should not be used here, even 1n the pres
ence of a coronary infarct, sedatives with chloral hydrate or the
barbiturates must be relied on wnstead

PREVENTIVE TREATMENT OF ASTHMA

‘When one or both parents are alleﬁlc, the child should be care
fully observed for early mamifestations of allergic symptoms such as
cychic vomung 1n infancy, vormung and diarshea following the eat
g of a food for the first time, urticarza, ornfantile eczema These
symptoms should be nvestigated at the earhest possible occurrence
both by shin tests and elmination diets It 1s possible and necessary
to do scratch tests and ntradermal tests on the back of nfants and
correlate the results of tests with elimnation of the suspected food or
1nhalant substance Foods 1n infants and children are more important
allergens than inhalants

The mother, during pregnancy, must avoid eating excessive
amounts of any partrcular food but should be advased to eat moderate

,
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amounts of 2 full dret It has been shown that eaung unusual large
amounts of a food during pregnancy such as milk or eggs may senst
tize the fetus and thus produce reagins in the blood of the mfant
This explains why the infant develops allergic symptoms the first

ce ma
allergic
and symptoms can be expected at an early age
Preventing an attack of asthma resolves 1tself mn avording exposure
10 extreme cold and wet and avoiding overeating overexertion and
umitants of all kinds such as dust animals pets and strong odors

TREATMENT OF THE ACUTE ATTACK

Every allergic patient should be taught how to admnister a dose
of epinephrine A physicran may not be immediately available at the
onset of an attack of asthma A reaction may follow a hyposensitizing
injection of some pollen food or other substance and the patient
may be unable to reach a physiian or some food may be eaten
which causes severe symptoms If epiephrine 1s given at once the
attack may be shortened whereas the longer the symptoms are al
lowed to persist without treatment the more prolonged and severe
the attack 1s likely to become

Epinephrine hydrochloride 1 1000 349 5 munms subcutancously
1s the best for prompt relief of the wheezing This dose may be e
peated every twenty to thirty minutes until relief 15 secured Larger
doses produce toxic effects suchas marked pallor weakness and rapid
heart beat

When the dufficult breathing and wh % are 1 1 d
ephedrine gr 34 or 34 with or without an added sedanive such as
phencbarbital gr 34 or nembutal gr 34 may be prescubed by mouth
every three to four hours to maimntain the rehef Epinephrme 1 100
by inhalation used 1n a glass vaporizer often affords marked relief
Children tolerate ephedrine very well and one half the adult dose
can be given to chuldren from 5 to 10 years of age

Care must be exercised in gving ephedrine to older people
because 1t may produce a congestion in an already hypertrophied
prostate and result m difficulty i urination or complete obstruc-
tion IE this symptom appears the use of ephedrine should be stopped
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at once and a drug such as propadrine hydrochloride in 3% or ¥4 gr.
capsules should be substituted.

Patassium iodide, saturated solution, 10 to 15 minims, well diluted
in mitk or water should be given between attacks for a long period
of time, In children, syrup of hydriotic acid, 5 to 10 minims, well
diluted in fruit juice, milk, or water, is highly beneficial and can be
given for long periods of time.

Expectorants, such as ammonium “chloride 10 to 15 gr. three or
four times a day, Tr. lobelia 10 to 15 minims, apomorphine hydro-
chloride 1/24-1/20 gr. and ammonium carbhonate 5 gr., can be
used to liquefy bronchial secretions,

Excessive cough not accompanied by expectoration or wheezing
may e controlled by the use of hycodan bitartfate 5 mg. (Endo
products) every four to six hours, This preparation is not habit form-
ing and is far superior to codein. Tincture opii camphorata in 10 to
15 minim doses is also useful as a sedative expectorant.

Demerol hydrochloride in tablets of 50 mg. may be used to control
the severe coughing paroxysms, without the danger of depressing the
respiratory center, The chemical formula is ethyl 1-methyl g-phenyl-
piperidine-4-carboxylate. Its effect is similar to that of papaverine
but more effective in producing bronchial relaxation and a depres-
sion of the muscle fibers. The effect may last from three to six hours,
but since this drug may be habit forming it must be used with caution
in chronic asthma.

‘Dilaudid gr. 1/48 to 1/24, and pantopon gr. 1/12 to 1/6 may at
times be added to expectorants in order to control severe coughing
paroxysms. Morphine and codein are contraindicated in asthma
because they cause a depression of the respiratory center and cough

reflex.
ROLE OF THE LIVER IN ASTHMA

The work of Whipple has demonstrated that the liver is the sole
source of the plasma proteins. This fact is particularly significant *
in the thorough understanding of the pathophysiology of asthma,
for we know that the most probable site of formation of antibodies,-
both in the production of i ity and in hyp itization
therapy, is the liver. Indeed, most investigators believe that these
antibodies are attached to the globulin fraction of the plasma pro-

teins, viz., immune globulin in measles.
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Therefore estabhishing the conditon of the liver 1s important i
the treatment of allergic individuals We must also consider the fact
tHat the asthmatic pattent Fias béen subjected to the frequent pro-
longed use of epmephrine and ephedrine for years and that these
drugs are very powerful mobilizers of glycogen 1n the liver _cEp!gtlng
the liver of 1ts glycogen stores Any tendency therefore to obesity =~
hypovitamuosis or exposure to hepatovic agents such as alcohol
becomes highly significant when 1t occurs 10 an ndwvidual whose
liver 15 being constantly depleted of glycogen a procedure exactly
contrary to the dictates of good nutrition

However 1n many nstances this s what we do with the asthmatic
pattent We lumit hus diet to prevent overeaung and we deplete his
liver glycogen stores by the liberal use of eptnephrine It 1s our opin
1on that varying degrees of hiver damage are present in asthmatic
patients particularly the muddle aged people as evidenced by de
creased total protein levels and disturbed globulin ratios

‘Wagner and Rackemann some time ago did careful sugar toler
ance tests on asthmatic patients performing the tests as soon as three
hours after the use of epinephrine and found the tolerance essentially
normal ndicating at least no gross disturbance of carbohydrate
metabolism However we believe that a more sensitive test of gly
cogen stores (such as length of time between admunstration of
phlonidizin and appearance of acetone m the urine) would definitely
show depletton of liver glycogen Knowmg that lver disease 15 ac
companied by depleted glycogen stores and per contra we would
not assume too much in considering hver damage 1n those asthmatic
patients who have a history of years of use of epinephrine hke
products

In our own practice 1 e use 2 to g Iiters of 10 per cent glucose m
saline 1n status asthmaticus and we prescribe a high carbohydrate
diet routinely for asthmatics In reference to this Wagner and
Rackemann wrote that their patients felt better after the sugar toler
ance test and many others use glucose empincatly n asthma with |
good results

To sum up the liver must be given especial attention m asthma
because 1t 15 the seat of production of antibodies and because it
1s subject $0 severe stress during years of depletion of 1ts glycogen
stores due to the use of epinephrine



Chapter VIII
Molds

Within recent years, 1t has become increasngly apparent that
mold spores i the aar play a role 1n the enology of asthma and
rnasal allergy. Von Leeuwen, m 1924, was the first to suggest that
asthma 1 the humd regions of Holland was due to * Miasmaa™ or
“climate allergens,” suce he wnas, at that ume, unable to establish
posttive identrty A year later he reported the relief of patents
symptoms by the use of filtered azr He alse found changing a feather
sensitive pattent to hapok pitlows failed to relieve her symptoms, and
discovered that the new sensitiviey was due to the molds developing
on the Lapok Von Leeuwen identified mucor, percillium, and
aspergilius mold as the saprophytic fung: causing asthma, and which
he had previously designated as * chimate allergens *

The first report of fnhalany fungus allergy in America was that
of Cadham, sn 1924, who described § cases of asthma from wheat
rust Cohen, 1 1928, found cottan and Lapol stuffed pillows mat
tresses, and farntture to be sources of house dust antigen One year
later he reported asthrmatic pattents speaifically sensitive to molds
1solated from these cotton hnters, chinwcally free from symptoms
when these arucles were removed Hansen, 1n Germany m 15268
found that 15 per cent of hus asthmauc patients reacted postuvely ta
shin tests with one or more of the aspergili and peniailha, culn-
vated from thesr environment, and in several patzents he was able to
reproduce symptoms by means of inhaling these molds

Jimenez Daaz and Sanchez Cuenca demonstrated i 1928, that
house dust sensstsvity in Span was often due to molds In 3034
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Prince Selle and Morrow correlated high plate counts of mold
spores and increased symptoms 1n asthmauc patients with the winds
blowing from the swampy regions of Galveston Texas during the
winter Feinberg over a five year period—1936 to 1942—1n Chicago
collected spores by the plate method and observed seasonal aspects
In the case of alternaria and hormodendron Mghest counts occur
ring during the summer months

Durham 1n 1937 used the greased slide method to determine the
prevalence of alternaria 1n the United States and concluded that
the alternaria belt corresponded roughly to the wheat belt

Grain dust Tusts and smuts were also reported by Wittich as the
cause of asthma 10 Mmnesota

Monilias and yeasts have also been reported by various observers
as etiologic agents 1n asthma and 1n 1932 the author reported a
child with asthma due to the ingestion of yeast

The greater number of airborne molds come from the out of doors
and the soil 15 perhaps the source of the largest amount Mildew of
textiles 15 due usually to aspergillus or penicillium introduced 1n
raw material during the process of manufacture or acquired during
exposure to the air in damp environments Awnings tents draperies
window shades wall paper and canvas on walls are potent sources of
mold growth in damp districts Upholstered furniture contaming
cotton or kapok are excellent media for mold growth Wool may be a
source of mold fungi mostly pemeailium and aspergillus Momliz
sttophila 15 often found in bakeries and homes and may be a potent
allergen Luggage gloves shoes leather on chairs and golf clubs fre
quently become moldy Fresh vegetables and fruits also foods mn cold
storage frequently become moldy and may cause allergic symptoms
i individuals working 1n packing plants stores and markets Molds
rusts and smuts may likewsse infest plants m the house or 1n green
houses and affect sensiuve patients to produce asthma and nasal
allergies

The spores of rust alternara and hormodendron are more nu
merous and have a more widespread distribution than all the others

While wind velocatty 15 the most mmportant factor 1 pollen
dispersal the correlation of weather factors with fungus spore me1
dence 15 as yet undetermmned Areas around farming communities
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are probably more abundant 1 mold gramn and rust spores than
ates

Many reported cases of mhalant mold allergy have been based
upon the finding of posiuve shin reactions rather than a demon
stration of the relattonship of symptoms with the actual mhalation
of the suspected mold matersal

The actual number of patients 1n whom specific mold allergy has
been proved by the inhalation of the mold species with symptoms
of asthma or nasal allergy resulting has not been laige

Winle many varieties of molds g e large mtradermal and scratch
tests their etiologic madence 1n asthma and nasal allergy has not
been proven in a large percentage of patients

Fungus spores appear 1n the air 1n increasing amounts dunng July
and the early part of August at a time when there 15 httle or no
polien n the air This interval occurs between the grass and ragweed
seasons This 15 consistent with the fact that patients who are allergic
to grasses and ragweeds and continue to hate symptoms between the
seasons are often found allergic to alternama or hormodendron
spores Aspergillus pemallum momia and chaetomium are less
important allergenic fungy

‘The cancentration of mold spores 1n the atr tends to be seasonal
mainly from May unul November Alternaria and hormodendron
spores are the most unportant ones present m the air wn sufficent
quantity to cause symptoms The concentration of these spores may
reach a peak greater than pollen and can be carried by winds per
haps for a thousand miles or more The greatest concentration of
mold spores oceurs between September and October usually after
ragweed polien disappears from the air

“The substance 1n the fungt which causes the symptoms 1s the spore
or reproductine element Therefore one should use an extract con
tamning the spores and not the mycelium m testing and treating these
patients

The pemcilhium mold 15 most frequently found 1n homes A petn
dish contaming a modified Sabourand s medim should be exposed
for fifteen 1o thirty minutes 1 the bedroom occupied by the patent
and the mold colones can then be 1denufied Tius method 15 more
speafic than counts made outdoors and treatment 15 gu.en to those
molds which are actually present n the environment of the patient
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Likewise, the atmospheric content of mold spores 1n the room can be
controlled by substituting rubber foam pillows and mattresses or by
completely covering these articles with good 1mpervious covenngs
Old carpets should be removed and only washable cotton rugs sub
stituted

The drections given to the patient are the same as for house dust
control Basements 1 the houses should also be conditioned 1n the
same manner 1n order to cut down the mold activaty It 15 interesting
to note that mold sensitvity occurs most frequently m hay fever
patients Ocular allergy due to mold spores 1s not frequent, although
perennial rhinitis 15 commonly due to these agents

Asthma 15 the most frequent symptom caused by mold spores and
perhaps occurs more frequently from this source than following
pollen sensitivity

‘Treatment by hyposensitization symilar to pollen therapy 1s highly
satisfactory The antthistaminic drugs are used to relteve nasal symp-
toms as 1n hay fever, and asthma 1s treated symptomatically with
drugs until the mold hyposenstuivity treatments have been adequately
gven

CULTIVATION AND EXTRACTION OF MOLDS

Petr plates contaimng 2 modified Sabourand s medium (peptone,
30 Gm, agar, 20 Gm and tap water, 1000 cc) are exposed hort
zontally outside the window for fifteen to thirty mmutes They are
then covered and allowed to incubate at room temperature for three
or more days depending upon the amount of growth The mold
colomes are then tdentified both grossly and microscoprcally and
mdividual colonses are transferred to fresh agar plates or slants The
subcultures are incubated at room temperature for from one to seven
days or unul the typical colored hyphae develop The mold 15 1nocu
lated mto a flask of 10 per cent malt extract in distilled water and
allowed to stand at room temperature for approximately one month
At this stage, a heavy felt will develop on the surface This 1s filtered
through paper and the residue dried 1n the incubator for forty erght
hours The powdered felt 15 ground to a fine powder 1 a sterile
mortar and transferred to a sterile tube

Next, add 1 Gm of the dried powdered felt to 50 cc of extracting
flud consisting of 5o per cent glycerme and 5o per cent buffered
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saline solution The buffered saline solution conststs of sodium bicar
bonate 27 Gm  sodium chlonde 5 Gm 10 1000 cc distilled water
Lxtract i the refrigerator for one week with thorough shaling at
least once a day Flter through a Seuz filter and test for sterthity
"This 1s 2 per cent stock sulution which must be diluted down at least
ten tumes with 5 per cent dextrose diluent before nsing for intra
dermal testing or treatment

THERAPEUTIC USE OF MOLDS

Mold extracts may be purchased from commercial laboratories
for testing and treatment It 15 lime consuming and considerable
space 15 required to grow and extract molds They should be cult
vated 1n a separate room from the laboratory because they soon con
taminate the floor as well as the rest of the room

In treatment the same schedule 18 followed as with pollen dust
or other mhalants It 1s customary to start with 01 ¢cc of 2 1 10 000
dilution and mcrease the dose by 01 ¢c every three or four days
until 06 cc 15 gaven then repeat this schedule with the 1 1000
dilution 1 100 dilution and finally with the 1 o dilution When
symptoms are relieved the mnjections are stopped

RESULTS OF TREATMENT

The majonity of those sensiave to fung or molds are also allergic
to other inhalants and therefore 1n Toutine treatment 1t 15 difficule
1o evaluate results Other inhalant factors are controlled and per
haps relief of symptoms may be due to this factor



Chapter IX

Disturbances of the Skin Due
to Allergy

ALLERGIC DERMATOSES

Vartous names have been used to designate the allergic or atopic
dermatoses, such as neurodermatitis, flexural eczema, neurodermite,
allergic eczema, and lichen sumplex chronicus

Brocq a pupil of Vidal, comned the term ‘ neurodermite” to charac-
tenize this disease becanse of uts associatron with extensive 1tching
and nervousness but without any ntention to mmply an immediate
causal tnvolvement of the central or peripheral nervous system It 15
for this reason, too, that he subsequently abandoned the term neu
rodermatinis* as mssleading, and substituted the words “prumntus
with Iichemfication

The studies of Wise and Ramurez, Rost, Haxtbausen, Urbach,
Biberstein, Sulzberger, and Taub and Zakon definitely place neuro
dermatitss 1n the class of the allergic dermatoses The term neuroder-
manus should be dropped from the terminology of thus condition
and the term allergic dermatoses used instead

It usually occurs 1n older children and young adults who give 2
posive allergic hustory and usually have other allergic mamfesta
tions Scratch, intradermal, and passive transfer studies are generally
positive, whereas patch tests are negative Laboratory tests, including
basal metabolism, blood chemistry (including calcrum and phos
phorus), blood counts, and urinalysis show no abnormal findings
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MopE oF APPEARANCE OF THE CUTANEOUS LEStONS

At the onset there 13 absolutely no visible leston on the mtegy
ment Gradually the tissues change as a result of scratching, they first
lose their normal color and assume a slightly dusky, and at the same
tume, pinkish, tint, on close mspectson the shan 1s seen to present a
finely granular and mottled appearance At ths stage 1t 15 already
possible to discern 1 certan localities, under varying :ltumination
a sort of flattened, poorly outhined, somewhat ghistening, very mnute
pseadopapule formation Later on these lesions become more pro
nounced, the tissues assuming a dusly red color or becomng dis

unctly pigs d, they are roughened and begin to be furroned by
fine crisscross Ines The dernus gradually thickens, becomes mnfil
trated, and the disease finally a truly patho, ap-

pearance Thas process—pruritus scratching pseudopapule formation
lichemification—may be himued to only one patch, to a number of
arcumscribed patches, or may be diffuse and occupy entire segments
of the body and occasionally even the entire body

Thus disease favors certam areas such as the flexor surfaces of the
arms, forearms the thighs, flexure surfaces of the hnees, the upper
part of the thorax, the back the face and especially the forchead, the
malar prominences, and the cheeks The attacks of prurtus are
usually mntermsttent paroxysmal and vary with the seasons of the
year With this diffuse type of dermatosis patches of the arcum
scribed type are occastonally found

As a rule, after an active state which may last from a few weeks to
several months the affection shows a tendency to disappear through
gradual dimmution of the prurtus, cessation of the scratchung and
healing of the lesions However the relief usually Jasts only a short
time and a recusrence follows, repeating the same process of rwtching
scratching, and lichenification

The mucroscopic differentiation between the allergic dermatoses
and contact eczema consists 1n the absence of vesicle formation 1
the eprdermus 1n the allergic dermatoses

The allergen 1s brought to the shin by the hematogenous route,
that 15, the capsllares tn the cutis The shock tissues are the endo-

thelial cells iming the skin capillanes i
Various foods and mnhbalants may be the causative factors and n
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the majority of these pauents one finds several substances mvolved
m the etiology (multiple sensitization)

The following case reports will serve best to illustrate this con
dition

Miss FJ, student, aged zo years Symptoms were pruntus plus
ichemfication with distribution on the antecubntal fossae, neck, front
and back, upper part of chest, face eyelids, and forehead, with loss of
outer one third of eyebrows Duration was eight years and the patient
suspected eggs as the causative factor In the past history, her grand
father had asthma The eruption 1mproved 1n the summer and was worse
1n winter

Complete tests were done Scratch tests were all negative except a
++++ reaction to s1ilk Intradermal tests were all negative except to
silk (++++) Patch tests to silk and some of the commoner itritants
were all negative

On avoiding weaning sitk since December g 1432 the pruritus cleared
up and at present the lichemification 15 gone and the skin 1s soft and
smooth Hyposensitization was given to silk extract, starting with a
1 100 000 dilution and continued at b1 weekly mntervals until a concen
trated s1lk extract was given Locally, only cold aeam was used

Some climecians who do not believe that protein sensitization bears
any etiologic relationship 1n diffuse allergic dermatoses (neuroder
matius) state, as arguments agawmst these findings that local applica
tion of the allergen to the skin produces no eczematous reaction
‘This conclusion 15 erroneous because 1n the allergic dermatoses we
are dealing with cutaneous or blood vessel sensitivity and not with
epithelial sensitization as 1n contact eczema

Miss AE, aged 1315 gave a history of an allergic dermatosis for
twelve and one half years Distribution was on the face antecubital fossae,
flexure surfaces of elbow, back of neck back, and chest There was a loss
of the outer one third of the eyebrows The skin was extremely dry with
marked lichensfication and intense atching Scratch and intradermal tests
were all negative except a ++++ reaction to sitk Patch tests were
negative In the family history, an uncle had urticaria and the patient's
father had some form of eczema

On avording wearing silk, the itching improved within twa weeks
Hyposensitrzatton had to be started with a 1 1,000 000 solution of silk
protein extract because of the immense local reactions obtamed At the
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present time the skin 1s completely clear and looks natural in every way
At one tume, owing to an error, 2 1 1000 dilution was given 1nstead of a
1 100,000 and, besides a rather severe lacal reaction, a large eczematous
patch appeared on the forehead the next day and extreme itching of the
body followed N

DH, male, age 20 Allergic dermatoses were present with the typical
distribution, and had persisted for twelve years The family hustory dis-
closed that one brother had asthma and the father hay fever

Cutaneous tests were all negative, but intradermal tests were posttine
to wheat and cottonseed Passive transfer tests were done and found post
twve for wheat and cottonseed Wheat and cottonseed were elmmunated
from the diet The mattress was covered with an mmpervious allergic
proof encasing The eruption completely cleared up 1n two months and
has remained clear up to date

H ¥, male, age 17, student Onset of the eruption fifteen years hefore
Imiradermal tests were positive Lo wheat Passne transfer tests were post
uve to wheat On a wheat free diet the eruption cleared up 1n four weeks

Miss DR, age 14 Allergic dermatosis was present since the pauent
was six months old One year before seeing the author asthma began

In the famuly history, the father had hay fever Intradermal and passive
transfer tests were positve to egg, oat, and cottonseed Egg and oat were
eliminated from the diet, as well as ¢ d, olive o1l @& g
mustard, candy, and all products containing cottonseed The mattress was
covered with an impervious matertal The asthma cleared up promptly
and the skan improved within a period of four weeks

LH, male, age 18, had a typical allergic dermatosis of exght years
durauon

Intradermal and passive transfer tests were positive to hog hawr, sheep
wool veal, salmon pineapple, and house dust All foods giving posiive
reactions were elimnated from the diet Contact to wool was avorded
The patient lived 1 the vicmty of the stock yards he was advised to
change hus residence, which he did, and the skin eruption gradually
cleared up The strong skin test Teaction to hog hair and dust was an
etiologic factor by inhalation

Miss A K, age 17, had an allergic dermatosis of five years duration and
vasomotor rhimtis during the previous year She had had quartz lamp
and roentgen therapy, thyroid medication, and autohematherapy for 2
considerable time, without ymprovement
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In the fanuly lustory, one brother had hay fever

Intradermal and passive transfer tests were positive to silk Patch tests
were negative to silk and various cosmetics

On avoiding weaning silk and substituting cotton, the skin cleared up
mn a few weeks and hyposensitization was started to silk protein extract
Because this patient also had a vasomotor rhimus and silk was the only
protein giving a Teaction 2 small amount of powdered silk protemn was
blown 1nto one nostril and some 1nert talc was blown in the other nostril
as a control Within a few minutes marked 1tching was complained of,
followed by a violent sneezing and watery nasal discharge from the nos
tral 1nto which the silk protesn had been blown There was also consider
able local armtauon and redness on that side

It has been further demonstrated (Sulzberger and Vaughan) that
when blood 15 drawn from a silk sensitive patient (passive transfer)
and wnjected 1nto the skin of a normal nonallergic individual, and
forty eight hours later a small pinch of powdered silk extract 1s
blown 1nto the nostn1l of this nonallergic individual, within eighteen
minutes a large local reaction will appear over the passive transfer
site

It 15 obvious that substances in the air or clothing worn by the
patient, may be absorbed through the respiratory tract, and thus
enter the blood stream and reach the skin If the absorptton 1s
through the lungs the route to the skin 1s shorter and more direct
and without as much possibility of denaturization of the allergen as
1s the case when absorption occurs through the gastrointestinal trace
If, 1n 2 given case of atopic skin sensitivaty, both foods and mhalants
eliat posiive skin reactions, both groups must be ehminated and
the patient should be hyposensitized to both foods and inhalants
before one can expect a complete cure

LocAL TREATMENT

The antiustammmc drugs are helpful 1n allaying severe itching
Frequently a combination of pyribenzamine 50 mg and antistine
100 mg 1n capsules, given every four hours relieves itching more
adequately than exther one of these drugs used alone because of the
synergistic action Mild tar omntments particularly crude tar such as
Daxalene (Dow chemicals) 1n 35 to t per cent strength i plamn white
vaseline, are used locally for severe itching Soaps are avorded and
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one of the soapless detergents substituted Rone aaid 2 to 4 per cent
in aquaphor or plain petrolatum often counteracts the dryness of
the shin Pyribenzamuine = per cent owmntiment, benadryl 2 per cent
ointment, thephonn g per cent omntment, or trimeton maleate cream
3 per cent may be used locally for prurnitus

For severe stchung, the following prescniption 1s useful

Zine oxide 255 Gm
Tale 250 Gm
Glycerine 500 Gm
Aqua 500 cc

Sig Shake loton to be applied frequently

At one time unsaturated fatty acids such as maize oif and hinseed
o1l, were advocated 1n atopic dermatoses but no results were ob
tamed 2 senes of patients wvesugated by the author and Dr
Zakan Some panents developed asthma and oily cysts with furuncn
losis Their use has been discontinued since these dangers were
pointed out

INFANTILE ECZEMA

Infanule eczema, atopic dermatitis allexgic eczema or simple
eczema are synonymous terms used for the most imporeant skin
disease of mfancy and chuldhood

The chief charactenstics are as follows

1 A hereditary predisposition which can be elicsted by a history of
some atlergic disturbance 1 a parent, grandparent or blood relamne

2 Hypersensisvity of the deeper layers of the shin (cutis) to
protem or protein hike allergens Scratch or intradermal tests usually
produce 1mmediate wheal like type of reactions Patch tests are
usually negative

g The substances responsible for the eruption may reach the
skin through the blood vessels and skin capiflanes by meauns of 11t
halation mngestion or absorpnion after direct contact

4 Passve transfer tests are often positive This method can be
used when the pauents skin 1s too extensvely mvolved or too
arntable to be tested directly

5 As the child with eczema grows older, typical sequelae may
accur, such as recurrent upper respiratory disorders, poilinoss, and
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asthma Frequently these disorders accompany the atopic dermatitis

Atoprc dermatitis (nfantile eczema) begins early in mnfancy from
a few weeks to several months of age It usually starts on the cheeks
and may follow a seborrheic dermatitts so gradually that 1t may be
quite difficult to determine where one condition ends and the other
begins Often the two conditons are present at the same time As
the eczema spreads the extensor surfaces of the wrists and ankles and
finally the trunk are involved The palms and soles are usnally free

Atopic dermatitis can be divided 1nto three main groups the acute
which 1ncludes atopic erythroderma and the subacute forms the
chronic and atopic dermatitis by contact

ACUTE AND CHRONIC ATOPIC DERMATITIS

There are four principal stages in the development of the acute
and subacute forms of atopic dermatitts One or all of them may be
present simultaneously depending upon the degree of congestion
and edema of the skin

1 The congestive stage with stmple reddeming of the skin com
monly known as erythematous eczema If this persists hypertrophy
of the squamous cell layer of the skin may be stimulated producing
the so called squamous eczema

2 Vesicular eczema with typical minute mntra eprdermal vesicles
These may be superimposed on small 1tching papules which when
Ppresent are known as papular eczema

3 Mot or weeping eczema tesults from vesicles that coalesce
and rupture Serum exudes on the surface of the lesions and drres to
form the next stage or crusting eczema If the atopic dermatitis
persists 1t tends to localize in the cubital and popliteal fossae around
the wrists and ankles especially the extensor surfaces around the
neck and at tumes in the axillary folds The forchead and face may
be involved but the trunk 15 rarely affected This stage 1s known as
chronic atopic dermatiis or flexural eczema and usually appears 10
older children or adults It may be the end stage of acute atopic
dermattts or appear 1ntsally as the chronic stage

Lichenzfication or exaggeration of the normal cross markings of
the skin 15 common with considerable thickeming and roughness
resulting Atopic erythroderma a term described by Hill represents
the highest degree of atopic dermatitis 1 infancy In this condition
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there 15 2 generalized eruption usually with some vesiculation and
profuse scaling A marked general lymphadenopathy with cold blue
feet 15 characterstic.

Passive transfer tests are useful guides as to what foods and inhal
ants should be ehminated These infants eventually improre and
enter the stage of chronic atopic dermatitis

Aroric DERMATITIS BY CONTACT

The lesions are produced by contact with substances which act as
altergens A child may be so ughly sensitive to egg that the mere
contact with egg on the lips or face may result 1 an eruption This
1s due to transepidermal penetration of the allergen

Other substances such as sifk wool tomatoes oranges or other
foods may cause atopic dermants by contact in children who are
highly sensitive to these substances These allergens frequently gne
postive patch tests as well as intradermal or scratch tests Soaps
cleaning agents creams and oils used on the mnfants shin can be
tested by means of the patch tests

TREATMENT

The treatment of atopic dermatitis 15 not completely satisfactory
‘The disease 1s usually self hmuted with a tendency to spontanecus
remussions and eventual recovery regardless of therapy However 1t
1s unportant to attempt to find the etologic factors since one 1s nat
able to foretell which child will outgrow atopic dermatius and
which one wiil not The suffering endured by the child and parents
may likewse inflict a tremendous psychic trauma so that every effort
should be made to clear the child s slin as soon as possible

The presence of atopic dermantis 15 also an mdication that the
child 15 an allergic ndividual The shin manifestation 1s only one
phase of a cycle that may progress mvolving various shock organs
with varying degrees of intensity for the balance of the patient s Life

"The object of treatment therefore should be to relieve the eczema
and also to outhine a way of hife that may prevent the future develop-
ment of other serious allergic condtions such as asthma The fol
lowing measures should be considered 1 treatment (1) Prophylactic
(2) environmental control (3) dietary control (4) local treatment
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(5) systemuc treatment and (6) specific treatment which consists of
elimmation and hyposensitization against the causative allergens

Prophylactic Treatment Grulee and Sandford made a survey of
some 20 000 1nfants at feeding stations in Chicago and noted that the
mncidence of eczema was lowest among infants who were partially
breast fed while artificially fed infants showed an ncadence of
eczema seven times as great This study should be sufficient indica
tion of the need for breast feeding infants born 1n allergic families

Enviromental Control It was formerly believed that foods played
the dominant role during wmnfancy as a cause of atopic dermatius
Now 1t 15 quite generally accepted that divect contact of allergens
with the skin or transepidermal penetration as well as allergens
which reach the skin via the blood stream after inhalation are of
equal or greater umportance Quite frequently a combination of
these factors 1s present since multiple sensitivities are the rule rather
than the exception Likewise atopic dermatitss and contact derma
nit1s may have been too sharply separated 1n the past when in reality
they may be caused by the same allergen

The characteristic distnibution of atopie dermatitis with lesions
worse on the face on the arms below the elbows and on the legs
below the knees suggests a possible contact ongin In some cases
house dust could act by inhalation and also by contact The beneficial
effects of hospitalization often dramauic have been auributed to
avoidance of house dust as well as of other environmental allergens

Hyposensitization with house dust extract often gives excellent
results One 1s therefore justified 1n advising an environment as free
from dust as possible Specific directions should be given for avoiding
feathers sill. wool clothing dyes soap amimal pets and toys with
these substances Nylon celanese rayon and tightly woven cotton
cloth can be substituted 1n place of wool and silk

Local Treatment Soap aggravates most patients with atopic der
matitis Its degreasing and keratolytic action may favor the pene
tration of environmental allergens in the shin and thus cause further
srritation Mimeral o1l vegetable o1l and sulfonated o1l may be used
to clean the skin but therr disadvantage 1s that they produce no suds
The newer wetting agents dertved from Lauryl alcohol are so far
the most sausfactory One of their disadvantages 1s that dryness of
the skin 1s produced and that they may also act as sensitizers espe-
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cially i adults Ar Ex and Marcelle have a liquid detergent Phuso-
derm 1s also igmd while Lowila cake and Dermolate are bars
Collowal baths are helpful in scothing and clearing the skin They
consist of adding one or two cups of cornstarch and one or two cups
of haking soda to a tubful of water Tar baths consisting of liquid
Carborus detergens N two cupfuls to a tub of water or Almay tar
bath may be useful
In the acute or exudative stage physiologic saline solution apphed
as wet dressings 1s soothing Burow s solution 1s applied as 2 1 20
dilution of al acetate or Domeboro tablets or pander (Dome
Chemical Co) 1 tablet dissolved m 8 oz of tap water 1 10 or1
tablet dissolved 1n 16 oz of tap water 1 20 Borc acd as a half or
full saturated solution can be apphed for 1ts mild antiseptic and
astoingent acuon although 1t should not be used over long perrods
since there 35 some danger of absorption and peisoning 1n young
infants Boric acid may also act as a skin sensitizer Potasstum per
manganate 25 Gm n distlled water 1200 cc 34 teaspoon to 1
pnt of water (1 1> 000 solution} 15 mildly astringent and disim
fectant when applied as wet compresses
Boro salicylated solution (Thierschs solution) consists of borie
aad 120 Gm  salicylic aad 20 Gm  and dsstilled water qsad
1000 cc It1s apphied undiluted as wet compresses
Raw or oozing areas may be painted with a 2 to 4 per cent aqueous
solution of gentian violet medicinal and covered with calomne
lotion with or without phenol
The 1 2 3 omntment consisting of one part aluminum acetate solu
tion (Burow s solution) two parts wool fat and three parts zinc
without salicylic acid may be soothing 1 the acute stage Where the
skan 15 sensitive to wool Hydrosorb greaseless omntment base and
Ar Ex multtbase may be substituted for wool fat
Tar 1n vanous omntments 1s used n the subacute and chronc
stages ‘There are two varientes of tar the black and the white OF the
blach Daxalan (Dome and Co) 1 1 to 3 per cent strength with
petrolatum alba 15 often the most helpful It 15 wise to start with
4 1o 1 per cent Daxalan n the subacute ot early chronuc stage and
ini the advanced chrome stage where considerable scaling and thick
ening of the shin 1s present § per cent s preferred Of the white tars
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Supertah 1n g per cent strength 1s useful at times It may hkewse
be used 1n 5 to 10 per cent strength

Vioform (7 10do 5 chloro 8 hydroxy quinoline) introduced into
this country by Sulzberger and his co workers 13 occastonally helpful
1 atopre dermatitss especially 1f the skin 15 superfically nfected
It 15 more useful 1n seborrheic dermatiis It may be used 1 1 to 3
per cent strength added to petrolatum alba as a base

Systemuc Treatment The antustaminic drugs are useful in
relieving the intense 1tching which 15 one of the most disagreeable
symptoms Pyribenzamine benadryl and thephonn may be used
effectively Benadryl and pyribenzamine give relief during the mghe
and at bedtime because of the drowsimess they produce

A sedanve mixture may be given for the itching This consists of
chloral hydrate 10 sodium bromde 1 5 and syrup simplex qsad
300 Onehalf reaspoonful of this mixture 1n water given three
trmes a day may be used effectively when the antihistaminic drugs
fail

Ductotherapy Direct skin tests are usually the most satisfactory
means of determming the wmhalants or foods responsible for the
eczema o infants and young children Scratch testing 15 uswally done
first althongh intradermal tests may be made care being taken to
avoid generalized reactions by making sure that each intradermal
test 13 preceded by a negative reaction to a scratch test

In the case of milk sensitivity a difficult problem presents wself
smnce mulk 13 such an important food 1n nfancy that depriving a
child of 1t for any length of time would endanger nutritional bal
ance Mk 1s also a component of so many foods as to make 1t diffi
cult to elimunate 1t entirely from the diet Milk contains three pro-
teins casein lactalb and lactoglobulin The overwhelming
majortty of mfants are sensttive to the lactoglobulin and lactalbumin
fractions and only a few are sensitive to the casewn fraction The
casemn 18 mtimately associated with the lactalbumn fraction and since
casein 15 coagulated 1n the stomach by hydrochloric acid and pepsin
the only allergens passing the pylorus are the albummn and globulin
fractions contaned 1n the whey Only albumens n a highly soluble
form can pass through the mtestnal wall and crculate as active
allergens It 1s for this reason that evaporated milk 1s the best sub
stitute for ynfants allergic to cows milk During the heating process
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involved 1n making evaporated milk the albumen fractions are
coagulated and thus are not able to act as allergens

A cow s milk substitute such as soy bean milk may be helpful In
case of sensitivity to soy bean one of the meat base arnficial milks
such as Armour (Gerber) and Swift may be used with good results
Goats mulk may be used successfully 1f the mfant 15 sensitne to
lactalbumin which 1s spectes speaific However some are sensitive
to casein which 1s the same composition regardless of the animal

A sunple elmination diet may be used before skin tests are
done Such a diet would consist of one of the cow s milk substitutes
such as soy bean milk or protemn meat base a sumple cereal as oat
meal two fruits apple and pear two vegetables carrots and string
beans chicken or capon and vitamins A and D (Provatal Wyeth
which does not contain cod lver oil) and vitamin G m place of
orange ]UICC

If after a trial daet of one week the child obtains some relief one
new food 15 added each week accordng to the need and tolerance
If the child does not do well vanattons may be made mn the con
stituents of the diet However at this pont cutaneous testing is
helpful 1n enabling one to select a diet which has the best chance of
determmng the offending allergens Foods that are positive on tests
should be avoided

ACNE

In 1931 Rowe reported the cure of a long standing case of acne
with the use of the elumination diet

‘White 1 1934 reported a senies of g2 patients with recurrent
papular and papulopustular eruptions of the body nvolving the
areas in which acne vulgans 1s usually found He considers these
lesions as acneform because there are no comedones no seborrhea of
the face or scalp and they do not respond to the usual acne treat
ment These patients were found sensitive to various foods such as
chocolate muik wheat oranges tomatoes and nuts Multiple senst
tivity was usually present and Rowes elimnation diets were more
helpful 1n the diagnoss than skin tests

Gunmngham and Mendenhall studied 42 patients with acne who
reacted by skin tests to foods Avoidance of the foods which were
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positive on skin tests relteved 2 large majority of these patients, there
being only 13 per cent who were not benefited

My own experience with acne has been very satisfactory Thus 1s
especially true 'in those who have associated allergtes such as hay
fever, asthma, perenmial rhinitis, migrane, or urticarta Foods are
an important factor and sk tests, particularly intradermal tests
with patent food extracts, are of great diagnostic help Rawes elin
1nation diets are helpful when tests to foods are negative Chocolate,
nuts, tomatoes, sea foods, condiments, 1odized salt, and vitamins of
the A and D group (cod lwver oil) are frequent offenders X ray
therapy and endocrine products have yielded rather poor results

PURFPURA

Allergic purpura due to foods or drugs must be recognized as a
chimcal entity Various observers report foods as the euology of
purpura and thrombocytopema These conditions can be produced
by the mgestion of foods to which the patients are allergic and, upon
ehminaung these foods, will completely disappear Young girls
between the ages of 14 to 17 years are more frequently affected
‘Wheat, eggs, milk, omons, nuts, and members of the cabbage family
are frequent offenders

One of my patients, age 15, who had frequent attacks of purpura
of the skin with rectal and vaginal hemorrhage and who was found
sensitive to wheat by mtradermal tests, completely cleared up on
strict wheat eltmination Another girl of 12 with purpura and sea
sonal hay fever, found sensitive to milk (lactalbum:n) by intradermal
skin test, became symptom free on a strict mulk elimination regime

Drugs such as aspirtn quinine, ergot, arsenicals, phenobarbatal,
sedormid and 10dides have been reported as a cause of purpura

Thewr prompt elimnation results in raptd disappearance of the
condition

CONTACT DERMATITIS

The epidermal or outer layer of the skm 15 involved m contact
dermatius due to exposure to various antigens Metallrc salts, chem:
cals, and oily resins of plants, flowers, and weeds may sensitize the
epiderms by contact The o1l fraction 1s soluble tn the o1l of the
skin, while various chemicals may penetrate the horny layer of



142 CLINICAL ALLERGY

the epidermis and have an affinity for the epidermal cells The
epidermis has no blood vessels and the allergen cannot be brought
to the shin by the blood vessels as in the allergic dermatoses "The
lesion produced as a result of contact 11 these patients 15 a vesicle
The epidermal cells become swollen with the formaton of flmd
between the cells, thus resulting 1 svesicle formation i the ep1
dermis Weeping exudation, and crusting may develop later and,
finally, hyperkeratosis with lichenficavion and thickening of the
skin oceurs, Tesulting 1n a rough, thickened, and leathery appearance

The term  dermatitis venenata’ had been apphied to this condt
tion by some, but this name 15 undesirable because 1t would mdicate
a posson or toxic factor The condition 15 actually an allergic one
produced by contact with the epidermis The exposed surfaces of
the body, as the face, hands, and necl, are usually affected first,
although the allergen may be carried by the hands to other parts
of the bedy

In this group we find various vegetable and plant oils such as
potson vy, oak, sumac, prumrose, ragweed, and gladiolus bulbs Oc
cupational contact dermatitis may result from contact with chemt
cals, metals fur, dyes leather, cosmetics, and drugs

ConTacT DERMATITIS DUE TO DRUGS, CHEMICALS, AND
CoSMETICS

Almost any drug or chemmieal may cause a dermatitis 1n one pre
disposed 1o cutaneous sensitzation, 1f sufficiently prolonged ex
posure occurs Chemicals used 1 various occupations may cause 2
contact dermatitzs after repeated use, and the hist of chemicals 15 too
long to mention, aithough some typical ones will be cluded here

Barbers qunine, sulfur, resorcin, and mercury m hawr tonies
Dentists novocaine and cocaine
1 a

Druggists 1pecac, g cocanie }
Exterminators arsemc, pyrethrum, formalin and copper sulphate
Furriers paraphenylenediamine dyes, para amido phenol dyes amhne
black, halene, paradich] arseme, furs, and skins
» MAF
Gardeners msecniades, fernhizers hime, arsemcals, and plants

Grocers flour, soy and cottonseed meals, sugar
Jewelers sawdust, cyanude, alcohal
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Nurses Formalin lye soaps medicated alcohol bichlonde of mercury
and other antiseptics

Pamters linseed o1l amline dyes turpentine arsenic varmish

Metal polishers bichromate turpentine oxalic acd

Printers colored mks arsenic dyes

Surgeons antiseptics used on the hands bichlonde of mercury lysol
medicated alcohol rubber gloves

Housewives strong soaps ammoma abrasives and cleaners wash
powders household rubber gloves

Ephedrine may cause contact dermatitis around the nose and
upper lip following prolonged local use 1n the nose

Quinine 10 hasr tonics may cause a vesicular dermatitis of the
scalp face and neck Likewise contraceptive suppositorzes or Jellies
containing quimne may produce 2 dermatttis of the pemis scrotum
and vagina

Lanolin calmitol mazon omtment liquid arvon (an arsenical)
resorcn 1 hair tomcs and salicylic acid have been reported as a
cause of severe contact dermatitts m various parts of the body

Dyes used i dresses clothing leather goods shoes socks and
cosmetics are frequent causes of dermatitis

Clothing exposed i 2 closet of paradichlorobenzene cakes to
prevent moth infestation may cause contact eczéma

Dress shields may cause an irritation 1n some people because of
the chemicals used 1 processing them Rubber goods such as rubber
gloves rubber in dress shields condoms and rubber panttes may
also be 1rmtating Sulphur monochloride used in vapor curing these
products often leaves hydrochloric acid as 2 byproduct which 15 2
strong wrmitant Perspiration plus friction motsture and heat ands
1 dissolving the acid irnatant 1mto the skin

Irmtation from these materials can be aveided by soaking the
rubber maternial or gloves 1n a solution of sodium carbonate or soap
solution and rinsmg thoroughly

Dermatstis of the eyelids may be due to metal or horn spectacle
nims creams nasal sprays eye washes face powders wave set prep
arations perfume nail polish and face lotions

Common brands of torlet soaps liquid soaps and household soaps
contamng strong alkalies or lye are frequent causes of dermatitis
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A Dght sofution of soap suds should be used 1n patch testing mn
order to asord nonspecific irntant reactions

Allergy from Sulfonamide Drugs  Curaneous mamfestations fo}
lowing the use of sulfonamide drugs may be of the following charac
tenistcs  Erythema nodosum  urticarta and maculopapular and
exfoliative dermatiss

Fever 15 by far the most common allergic response occurring n
almost 50 per cent of panients between the fourth and tenth day
after the onset of treatment It cisapy rapidly following dus
contipuance of the drug Polyarthritis penpheral neuntis conjune
tivizs and even wmterstitial myocarditis have been reported Chills
and eosinophilia are often present Sulfantlamude and solfathiazole
cause reactsons more often than sulfadiazine sulfapyridine or
sulfameranne (sulfamethyl diazine) Approximately 5 per cent of
patients recewving various sulfonamides develop febnle rexcuions
during the first course of treatment whereas 15 per cent develop
fever reactsons accompamed by dermautis and conjunctivitys fol
Towing two courses of the same drug If one of the other sulfonamide
drugs 15 used during the second course of treatment fever reactions
are reduced ta only about g per cent It1s therefore adwvisable to
use a different sutfonamide 1 a second course of treatment mn order
to cut down the incsdence of reactions from these drags Sulfadiaunne
has at umes also produced a thrombocytopenic purpura which
cleared up followang withdrawal of the drug

The quantity of the drug used 1s an important factor i the 1!
dence of these reactions—the larger doses of 4 to 5 Gm a day for
five to six days are followed by the largest number of reactions
swhereas the smaller amounts as 2 Gm a day ghen for the same
perzod of tme rarely produce reactions

Patch tests are frequently posiive 1n the dermatsis reachions and
1m the contact dermantis resulting from the local applicanon of the
drug to the shin

An intradermal test bas secently been described by Leftwich
which consssts of drawing o to 50 cc of blood from a patient who
has been recen ing sulfathiazole (3 Gm a day for seven days) showing
an average blood level of 4 mg per cent of free sulfathazale The
blood 15 allowed to clot and 15 then centrifuged for twenty minutes
at gh speed The serum 15 removed by a pipette wsing stertle
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precautions, and 1s subjected to the Kahn and Wassermann tests
Next, 005 cc, of this serum 1s njected, intradermally, 1nto the shin
of the suspected sulfathiazole sensitine pattent, and a typical wheal
results withn fifteen minutes Large wheals are produced, measuning
12 to 18 mm, with pseudopod formation, as 15 an accompanying
erythema, measuring o to 40 mm

In this study, blood was obtained from pattents who had recenved
sulfonamide therapy for from one to fifteen days and the percentage
of the blood sulfonamude level had no fluence on the percentage
of positive tests obtained According to Leftwich, go per cent of
sulfonamde sensttive patients gave strong positive reactions with
this techmic It has been suggested that the sensttizing antigen may
be a sulfonarmde plasma protem combination, the sulfonamide
being a hapten This test has considerable merit and may prove
extremely helpful 1n testing to other drugs that produce varous
allergic phenomena

A fuller discussion of drug allergy 1s presented 1n the next chapter

Casmetic § y The 1 use of cosmetics has resulted
1 the occurrence of a widespread sensitivity to the various mn
gredients, with a great diversity of symptom manifestations

A dermauus affecung the eyes, face, and neck 15 typical of nail
polish whereas ornis root, rice powder, arrowroot, and corn starch
1 face powder may produce nonseasonal hay fever and asthma

The 1mportance of a complete history cannot be too greatly
emphasized It 1s important to determine the exact onset of the
difficulty, especially 1f 1t can be correlated with the use of some new
product

The following substances in Cosmetscs may be a causative factor
in producing 2 dermatitts Perfume contamng various essential oils
and coal ar dernatives may produce a dermats 1n some people,
especially when exposed to the rays of the sun These substances
may also be responsible for nonseasonal hay fever, urticaria, and
asthma In some individuals Semsttivities may alse occur from other
tngredients found 1 perfumes, such as citrus oils, flower extracts,
ammal substances, gums, barks, and mosses

Lipsticks contan various aniline dyes which produce a cheihus
and even gastrontestinal symptoms, such as colitis, from swallowing
the dyes with the saliva Lipsticks and face creams may contamn
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bismuth compounds, cocoa butter, cocoanut o1l, cottonseed oil,
castor o1l, o1l of bergamot, and o1l of cassia, and may also contan
vartous gums, such as karaya, quince seed, tragacanth, and arabic.
Face and talcum powders may contain orns root, wheat and rice
starch, lycopodium, and barium sulphide.

Beeswax, lanolin, almond a1, and methyl heptine carbonate are
other components of lipsticks, rouges, creams, and lotions

Indelible dyes, chiefly tetrabrom fluorescin, an amiline dye, are
found chuefly tn lipsticks, whereas lakes and other chemcal dyes are
Ppresent m powders and rouges

In obtamning the history of cosmetic sensitive patients, 1t 1s like
Wwise mmportant to mvestigate the possibility of simlar allergens
which may be present in toothpastes, tooth powders, chewing gum,
gargles, and medicated creams Essential oils of peppermimt and
spearmint are found 1n candies and chewing gum Menthol, eucalyp-
tol, and thymol may be present in denufrices, antiseptics, gargles,
throat lozenges, and medicated jellies O1l of clove or clove extract
may be found 1n foods—Virgimia ham, cooked fruits, and candies
Catrus o1ls are present 1n lemons, oranges, limes, and grapefruit

In a suspected cosmetic allergy, patch tests are done with the
various suspected substances and an attempt 1s made to reproduce
the onginal reaction on the skan, upon a different site from where
the orginal manifestation occurred A small amount of the matersal
15 placed on the skin, usually the back, arms, thigh, or abdomen, and
15 covered with a small prece of cellophane, which 1s attached to the
skin by adhestve strips The patch 1s left on the skin for forty eight
hours—although, should a reaction occur before this tume, such as
1tching, burning, and redness, 1t should be removed at once

In various eczemas and cases of dermatutis of the face, patch tests
done on other parts of the body with the offending substance may be
negative and 1t may be necessary to apply the tests on the site of the
eruption 1tself

There are several excellent hypoallergenic cosmetics on the mar
ket, such as Marcelle, Ar Ex, and Almay Special formulas are avail
able and can be ordered to exclude the substance that causes the
sensivity I perfume 1s the sensiizing agent n a lipstick, an un
scented one can be ordered If sensitvity to the mdelible dye 15

present, a lipstick without the mdelible dye can be used If the
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patient 1s sensitive to the coloring matter 1n rouge substitute colors
may be tried

Where castor o1l 1s found to be the cause of the imitation Iiquid
petrolatum may be substituted The combination of Dibrom and
tetra bromfluorescin with castor o1l may produce 2 sensttizing agent
of considerable potency During the testing period all cosmetics
should be eliminated

Nail Polish Dermattis  Patients sensitive to nail polish are af
fected by a severe 1tching dermatitss which nvolves the eyelids face
and neck The shin adjacent to the fingernails 15 never involved
Patch tests are posttive to the colorless lacquer as well as to the
whole polish Tests should be applied to the V of the neck because
at tumes patch tests may be negative when apphed to the back The
undtluted pohsh 1s used on the patch The dye 1s not the offending
agent but a formaldehyde sulfonamide resin and the nitro cellulose
solution (basic lacquer) contamned 1n the nail polish are the 1m
portant sensitizing agents Patients improve rapidly with avoidance
of the nail polish

Colorless nail polish will hikewise affect these patients since 1t
contams this same tesin Hyposensitization 1s not possible and com
plete avordance of these varieties of nail polish must be nsisted
upon to avord recurrences ‘The usual powder nail polishes which
are applied with 2 buffer are the best substitutes

Common cosmetic rrntants and allergens with therr sources and
symptoms are outlined 1n the Appendix

ConTacT DERMATITIS FROM WEEDS AND PLANTS

Poison tvy and oak and primrose are the most important plants
that produce an acute severe dermatitis or a chronic eczematous
eruption depending upon the sensitivity of the patient and the de
gree of exposure to these plants

The acute vesicular dermatitis 1s due to a lugh degree of sensinvaty
of the patient or to a massive or prolonged exposure of a moderately
sensitive individual These people are ncapacitated for a varuable
period of trme and exposure to the offending plant may be periodic
The eruption caused by poison 1vy which 15 a violent skin sensitizer
1s an example of a recurrent severe type of acute dermatitis

Contact dermatitis of plant ongin may also be ch:
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throughout the growmg season of the plant It 15 often perentual
with slight remussions occurring during the dormant season Therse
18 usually erythema marked rwching and hiehemfication with thiel
entng of the skin from persistent rubbing and scratching  Exacerba
wons with vesicnlanon weeping and crusting may follow prolonged
ar massive exposure to the plant

Dermatitis from Flowers and Skrubs  These plants nsually affect
housetvrves and florssts The eruption generally occurs on the hands
forearms face and nmech In handiing flowers and shrubs the house
wife gardener or flonist comes mto mtimate contact with large
amounts of the oleoresins of these plants for a considerable penod
of ime

The unportant shin sensitizing plants 1 this group are primrose
{Primula Abcomica) dassy (Pyrethrum) and the chrysanthemum
famly Narcissus talip {ns carnation zinma and shasta dawsy
are also common irritants

Dermatitis from Vegetables and Fruits  Contact with segetables
and fruits may cause an acute oy chrome type of dermatins House:
wives grocery clerhs truck gardeners and cooks are usually affected
The hands are usually affected and other parts of the body are
spared since frequent washing of the hands particularly among
housewives reduces the passibility of transferning the oleoresins to
other patts of the body

Spinach radishes potatoes tomatoes oranges carrots lemons
grapefruyt mustard and taymp greens corn grapes and figs may
produce this type of dermatius

This type of contact dermatisis may also be of the patchy vauety
and patch testing with the varzous vegetables handled by the patent
should be done A dermanus about the mouth and hips may also be
caused by eattng fruts

Dermatths from Weeds The eruption frequently imvolies the
face neck hands forearms legs and ankles although m some p2
uents 1t may invalve the entire body Erythema with marked stching
and thickening of the shin generally occurs Daily contact with
weeds as i cuttsng and handling may produce vesiculation and
edemna of the skan Lichemficanon of the fiexures of the forearms
and Lnees 15 typical of weed eczema The eruption usually begins
s early sumlm(g and lasts untit a hstling frost occurs It may appear
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seasonally at first corresponding to the growing season of the weed
later extending further 1n the winter and finally becoming peren
mal with exacerbations during the summer months

The important weeds causing a dermattis are the short ragweed
(Ambrosia elatior) bitterweed sneezeweed marsh elder (Iva an
gustifolia) and firewheel (Gaillardia pulchella)

The moderate skin sensitizers are Bermuda grass crab grass
cocklebur and broomweed Infrequent skin sensitizers are giant
ragweed mlkweed horse mint and the cratons

The dermatitis producing fraction 1s the oleoresin which appears
on the leaves stems and flowers as fine globules of o1l which can
be seen with a hand lens These oleoresins are usually quite sticky
and adhere tenactously to the skin and clothing

House dust a1l and thresher dust o1l have also been found to be
a factor m certamn patients suffering with contact dermatitis Stroud
studied § patients who had a contact dermattis of the hands while
working around threshing machines Dusts brushed from threshing
machines were extracted and the o1l restdue was used for pawch tests
Positive reactions were obtained 1n these patients and the dermatitis
cleared up after several intramuscular mjections of the oleoresin

Method of Applying Oleoresins  Shelmure dilutes the varous
plant oleoresins n acetone and places them 1n 4 cc cork stoppered
vials Applications are made on the back with the moistened end
of the cork and when the acetone evaporates a small quantity of
crude resin remans 1 contact with the skin These patch tests are
not covered and the patient 1s advised not to bathe for twenty four
hours Should 1ching burning and erythema develop before twenty
four hours the patient 15 advised to report to the office

The author prefers to patch test with a small portion of the leaf
and stem of the plant and cover with a patch for twenty four o forty
eight hours Should itching or burning and smarting occur sooner
the patch should be removed at once A one hour contact period
with the leaf will usnally result m a positive reaction and severe
imitative local reactions with a generalized flareup of the skin may
thus be avoided

Treatment of Plant Dermatifts  Once the euologic diagnoss 15
made further contact with these plants can be avoided and the
dermatitrs will be alleviated
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Tlouists, housewaves, and gardeners can protect the hands by the
use of rubber gloves or other pratective gloves when handhing
vegetables, fruits, or plants to which they are sensitive Primrose
plants must be excluded from the house

In powon wy, ocak, and ragweed dermatitss, the wse of intra
muscular mjections of the ol extract, 05 ¢c to 10 cc e ery three
to four days, results 1 marked alleviation of symptoms Itching 15
reheved and the dermantis clears up rapidly, providing further
exposure 15 avoided

Prophylactic wrjections of @ 5 10 10 ¢c of the oleoresin of potson
wy or oak, given in the spring months of the year, once a week for
three doses, will 1n 2 large majorsty of pauents prevent the recur
rence of the dermatitis ‘The oral admunustration of the oleoresin
of potson tvy has been tried and found meffective Prurstus am has
been observed after 115 use and also pertoral dermatitis

Case Reports Mrs HE, age 56, howsewife, came 1n because of 2
severe 1tchung dermauns 1nvolving the face, neck, fingers and hands for
a period of one month The eruption started with small vesicles on the
fingers and then the eyes, face, and neck became 1nyolved Swelling 1ch
1ng, and burning were severe Several dermatologists were consulted and
the eruption became even more severe, In spite of vanous local and
roentgen therapy

‘This patient was seen on Aprl 21, 1945 with an extensive erythematous
and edematous rash with fine vesiculation insolving the hands, fingers,
eyes, face, neck, and forcarms In the hstory 1t was noted that she cared
for several plants 1n the house, consisung of a coral plant pussy willow,
philodendron, cyclamen and primrose The plants had beer in the
house for some months but the prumrose plant was brought to the house
on February 18, 1913—)ust about four weeks preceding the dermatitis

Patch tests were performed with the leaf, stem, and flower of the vart
ous plants and twenty four hours later there was 2 severe local reacton
with reching and burmng and a generalized mncrease in stehing and burn
1ng of the hands and face appeared The patch test was strongly positve
to the leaf, stem, and flower of the pimrose plant

On further hustory, 1t was disclosed that the primrase plant was kept
on the dining room table for one day, and later was moved to an €
closed potch The plants were tnmmed and soaked frequently m the
kitchen sink and she noted water blsters wath stching on the fingers after

a short penod of time
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The primrose plant was removed from the house and complete dis
appearance of the dermatiuis followed within a week There has been no
recurrence to date

RT, male, age 14 student Poison 1vy dermatitss began for the first
time 1n the latter part of July, mvolving the hands legs, forearms and
face Itchung vesnculauon and edema of the skin was intense The
eruption subsided foll g two 1 cc. lar njections of poison
vy extract iR o1l on two successwe days No recurrence occurred the rest
of that summer The next summer there was a sumilar recurrence of the
dermatitis which was rapidly controlled by two mnjections of t cc. of the
o1l extract int 1y, on two e days The following year
two prophylactic injections of 1 cc. of the ol extract were given intra
muscularly a week apart and there was no recurrence of the dermatits
that year Umformly good results occurred 1n other patients treated both

actively and prophylactically with the poison 1vy eleoresin extract mn o1l
given intramuscularly

DERMATOLOGIC ALLERGIC
FORM
Name Age — Occupation
List the matenals with which you work
a Chemicals
b Drugs
c. Plants
d Furs
e Dyes
f Foods
Describe the surroundings m which you work
Home contacts
a Colognes and perfumes
b Cosmetics
¢ Soap
d Fand lotions
e Rubber gloves
f Washing powders
g Alcohol
h Hair tomes
1 Dress shields
) Nail polish

-

»

N
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k Wave set preparations
1 Plants
5 What drugs or omtments have you used within the past month?
§ Descrption of lesion
a Location of the lesion
b Nature—dry or moust, erythematous Papular, vesicular, weeping
crusting tching hehemification
How long have you had this condiion?
Famuly and personal hustory of other allergies
What treatment have you had for this confion?
a Internal
b External
o Xy
Examination
a Description of Iesions
b Location of lesions
¢ Workup
d Complete blood count
e Unnalyss
f Kahn
3
h

o ~1

©w

5

Patch tests—1f contact dermattis
Intradermal tests—if allergic dermatoses

DERMATOPHYTIDS

Wilhams origmally demonstrated that certain eruptions on the
hands were a mycotoxic manifestation of distant actise fungus foct
occurring on the feet The hand lesions result from dissernation
of fung: or their products from foc1 on the feet and Williams called
them dermatophytids Cultures of trichophyton are generally pon
tive on the feet but neganuve on the hands It 15 thought that the
fung: coming from the feet circalate in the blood and arrive m the
allergic skan of the hands, where they are rapidly destroyed It 15
for this reason that fungi cannot be found n cultures from the
hands Intradermal tests with trichophytin, monilia, and other
fung are usually positve exther immediately, as with other protein
seactions wn allergic diseases, or delayed after twenty four hours as
1n the tuberculin type of sensiivaty This indicates the presence of
reagans agamnst the protemns of the trichophyton fungus
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Patch tests on these patients with trichophytin are also usually
posttive

Fungus 1nfections on the hands can be classified mto four distinct
groups

1 Secondary to foot foct (dermatophytids)

2 Fungus hand infection possible from foot foct by external cir
custs

3 Primary hand infection with or without secondary foot 1nvolve
ment

4 A dermatitis on the hands due to an allergy to some food or
other sensitivity 1n which the fungus infection on the foot acts as a
predisposing factor inducing what amounts to a hyperallergy Sev
eral patients of this type were studied by Cleveland White and the
author *

The following case reports will 1llustrate this type of sensitivaty

Case REPORTS

Onginal fungus infe on foot y to ol Mrs
RH age go housewife had an eruption of six years duratton which
appeared first on the plantar surface of the night foot and both hands
Hyphae were recovered from the deep seated vesicles on the foot by the
usual potasstura hydroxtde digestion method The eruption on the back
of the fingers hands and wrists was a diffuse erythematous one with con
siderable edema on the flexural surfaces of the arms and forearms

Fungiaidal preparations to the foot and soothing applications to the
hands and flexures of the arms and forearms resulted 1n an 1mprovement
and the skin areas became clear Several weeks later an acute erythematous
Hare up reappeated on the hands and arms sides of the neck and legs
This time however there was no discoverable activity on the feet We
felt that this practically eliminated 1ts being pnmanly a dermatophytid
and that 1t must be a sensitization eruption A large sertes of ntradermal
tests was now performed with cottonseed strongly positive All other tests
were negative

Cottonseed o1l was eliminated from the diet and a chinical cure resulted
with 110 recurrences Fungieidal preg were used 1ty on
the feet as a prophylactic measure and cl 1ly and pically the
forgus i ‘nas P ¥ pp

Further questioning revealed that as far as she could remember she

*Sensitization dermatoses of non fungous nature follow ng superfic al fungus 1n
fectrons (tngworm) of the extremm es  JAMA 93524 577 February 13 1932
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had placed cottonseed o1l 1n cake before each attack It had been eaten
many times before the onginal nngworm eruption and had produced no
disturbance

Ringworm of the finger and nasl, sensitrunty to oatmeal A school gul
age 12, had had a fungus wfection of the nght mdex finger for several
weeks, with many small, thick roofed vesicles on the sides of the fingers
Hyphae were found on potassium hydroxide preparations and eventually,
on culture, Trchophyton interdigiale was grown The condition on the
finger was somewhat slow m responding 1o therapy but, at the end of
six weeks, was practically healed While the same preparation was being
used, a discrete, patchy, eryth J eruption appeared on ail
extremues

Because of previous expenence 1n this type of case, a sensitization
factor other than fungus was suspected Examination of the secondanly
affected areas resulted negatvely for fung

Stan tests were all negative except to oatmeal whch was positne

Inguiry mnto the diet disclosed that she had hegun to eat oatmeal re-
cently (fall of the year) and that she had eaten oatmeal every winter for
many years Elmmination of catmeal from the diet resulted 1n a clinical
cure

The fungus wfection completely healed after several more weeks of
local treatment

Fungus nfection of foot, sensitwity to buckwheat A voman, age 21
college student, had had ringworm of the toes and plantar surface of her
left foot for several months When first observed, the pauent stated the
condition was considerably better and wmproving, but she wanted advice
as to a symmetnical, patchy eczematous eruption an the back of her
hands, forearms, and tighs A few hyphae were found on the faot after
considerable search but cultures were negative As the fungus mfection
was undoubtedly improving 1t was felt that the Jatter was due to some
other cause

Skin tests with many substances showed only buckwheat to be strongly
postne

Further quesnoming revealed that she had started eaung buckwheat
cakes Just previous to the last eruption She had eaten them with 2
pumty 1n other years. Eimination of buckwheat resulted 1n cure

Tungus infection on scalp, sensitivily to stk A high school g age
15 had had an erupuon on her face for one year and, according (o her
tustory, had recerved a great many roentgen treatments during that time
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When first observed, the face was erythematous and edematous, the 1tch
ing and burning was most wmtense The scalp had many patchy, dry,
scaling areas, fitung into the climcal diagnosis of seborrheic dermatitis
The 1mportant observations 1n her history were that there were marked
exacerbations on her face, espectally after attending dances, and that for
a month previous to the onset of the face involvement she had had scaling
areas 1n the scalp Skin tests were performed and she was found strongly
senstatve to sk Discontinuance of wearing silk and then hyposensitizing
to silk extract has produced a chimcal cure, combmed with local treat
ment to the scalp Cultures from the scalp scales yielded momilia, fungu
adal therapy has ciinically cleared that area

Although various fungi and bacteria are belteved to cause scaling
dermatoses 1n the scalp, and although there are some who do not
believe 1n the infectious onigin of many cases of so-called seborrhere
dermatius, we felt justified 1z calling the scalp mamifestation a super
fictal fungus infecuon With extension to the face and eyelids and
other structures the skin there became sensitive to stk At least the
findings observations, and therapeutic response would indicate such
a possible theory This case 15 cited because of 1ts close assocration
with other superficial fungus infections located elsewhere than on
the extremities, where the first observations were made

In other patients tomato was found to be the offending food n
2, milk m 1, and chocolate mn another In several patients, multiple
sensitizations to several substances were elucidated

There 15 yet another phase of allergy that may enter into the
‘ dermatophyud problem A person may be sensitive to some pro-
temn, such as a food with which he comes i frequent contact, and
yet reman free from symptoms Peshkin and Rost and Rackemann
have found that about 10 per cent of children without symptoms
of allergy are sensitive to one protein or another They are allergic
but are held 1n equilibrium  the term * balanced allergic state has
been advanced by Vaughan, meanmg that the tissues are able to
handle a given amount of the allergen without upsetng the allergic
balance, and desensitization from eating small amounts of the al
lergen may be a factor 1n deferning symptoms An overdose, how
ever, of the allergen will upset the equilibrium with an onset of
symptoms One may be sensitive to two proteins, mamntaming al
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lergic balance while the contact 1s with only one but developing
symptoms on exposure to both

In summary the fungus infections 1n these patients may hikewise
upset the allergic balance with the production of an allergic derma
tosis affecting the hands face and various other parts of the body
Also 1n some people who have fungus mfecnions the skin s so
altered that 1t becomes sensiive to certan foods and external iy
tants to which no previous chimeal manifestations had ever occurred

URTICARIA

Urticaria and angioneurotic edema are often assocrated together
because they have the same underlying pathology and because their
etrology and pathology are analogous Erythema muluforme may
posstbly be a member af this group

Urticana 1s a shin mamifestation of hypetsensitivity characterized
by the occurrence of wheals surrounded by an erythematous halo
and associated with an intense atching The lesions are multiple
develop rapidly and regress quickly

Ertiorocy

Urticaria may occur at any age and there 15 no relauonshlp to sex.
In the listory we may uncover a tendency to some allergic disorder
1n the patient or 1n the family Contributing factors may be neurosis
endocrine disturbances of thyroid or ovary faugue exhaustion and
acute or focal infections

The 1mportant causes of urticaria are to be found n hypersensitiv
1ties to foods drugs serums inhalants and physical agents

Of the foods eggs wheat cows milk fish and strawberries are
commonly responsible but 1n the author s experience acute urticana
1s most often due to fresh frnts fresh vegétables nuts peas and
beans fish pork chocolate tomatoes Coca Cola and other colz
drinks The reaction may occur when the pattent first partakes of the
particular food or 1t may take place after ingestion of a food which
has not been eaten for a long pertod

In the drug groups phenolphthalemn and its compounds are fre
quent offenders. Aspmn  quumne arsenicals  bromudes 1odides
acetanilid and antipyrine are common frequently used drugs that
may produce urticaria The author has on several occasions seen 2
severe urticaria even from the use of ephedrine and barbiturates
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Serum sickness occurs from five to twelve days after serum has been
given to a nonallergic or normal indvidual who has not previously
displayed any signs of sensitivity to the serum ‘The resulting urticaria
may be quite severe at times but 1s of temporary duration

Various substances may cause urticana after inhalations The
author demonstrated this as early as 1931 when he reported a severe
urticaria 1nvolving the extremities which occurred 1n the grass pol
hnating season Tests were strongly positive to grass pollen and
following a course of hyposensitization therapy the urticaria cleared
and did not recur $ilk and wool may also act as inhalants and are a
common cause of urticanza Perfumes esther by virtue of their essen
tial o1ls or their content of coal tar dersvatives may be the etiologic
agent by inhalation as quoted by Dr Zakon

Physical agents such as exposure to hight heat cold and mechan
1cal 1rmitation will cause disturbances 1 some individuals

Certan parasttes such as trichophytons Sarcoptes hominis tape
worm roundworm hookworm and pinworm are frequently found
to be responsible for urticara

Contact with clothing and dyes in clothing comprises a consider
able proportion of the specific etwlog:es of urticarta Wool silk and
cottonseed often act as contactants and patch tests with the suspected
material will often reveal the active substance causing the hives
Likewise cosmetics having cottonseed oil and lanolin as a base may
be placed m this group

The role of bacterra 1n urticania 1s still a much debated pomt The
removal of foct such as infected teeth and tonsils with rmprovement
n symptoms 1s 2 pownt which some maintain proves this contention

SymPTOMS

The primary and typical lesion 1s the wheal There may be only a
few or several hundred of these present at the same time and they
vary In size from a pin point wheal to one the size of the palm of the
hand The lesions may coalesce to form oval or rounded irregular
patches An erythematous flare may surround the wheal Itching may
precede or accompany the eruption The wheals develop rapidly to
reach their height and then disappear within a short time leaving
no restdual markings They may appear anywhere on the body Itis
thought by some that urticaral lesions may involve the mucous

b of the h duod gall bladder and bile ducts

4
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and give mse to varlous symptoms, depending upon the region
1nvolved

The acute type of urticaria 1s characterized by lesions which appear
suddenly and reman for several minutes to a few days The chronic
type 1s characterized by crops of huves, so that the skin 1s pracucally
never entirely clear

Dracnosis

The history, the monomorphous character of the eruption, the
sudden development of wheals and the rapid disappearance of the
lesions make the diagnos:s relatively simple In the differential diag
nosts one must rule out the following conditions Erythema muln
forme, erythema herpetiformus, erythema annulare, mnsect and
animal bites with associated appearance of wheals contact dermatits,
such as poison 1vy and primrose, and dermatographism

TREATMENT

Acute Stage  The anthistaminic drugs afford the most relief 1n
urticaria and angioneurotic edema These drugs should be used 1n
therr full dosage both orally and parenterally

Benadryl solution may be given intravenously n 3 to 5 cc amounts
or hypodermically Histadyl solution, 35 to 1 cc, may be used sub
cutaneously as frequently as every four to six hours Decapryn
munergic solution may be given subcutaneously 1n 1 or 2 cc amounts
every twelve to twenty four hours

The oral use of ephedrine 34 grain, propadrine hydrochloride 34
gramn to 34 gran, and neosynephrim has been of some help In severe
urticarta and angioneurotic edema, the combmation of one of the
antihistamimic drugs with ephedrine or propadrine hydrochloride
gives excellent results

Calcium 15 of Iittle or no value even though 1t 15 widely used orally,
intramuscularly, or wmtravenously i the form of calcium gluconate,
calennm chloride, calcum lactate, or calcium thiosulphate

When a suspected food has been eaten recently catharsis should
be nstituted at once Oatmeal, baking soda and starch baths are
soothing to the 1tching shin Calamume lotion with 0 5 to 1 per cent
phenol 15 widely used Other procedures that can be tried nclude
spleen extract, 150 to 500 per cent mtramuscularly, m doses ofoy
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to 10 cc, atitohemotherapy, 10 to 20 cc, ance to twice weekly, and
sodium thiosulphate, 10 cc of a 10 per cent solution, Intravenously
Toranul (histamine) ace, orally, 5 to 10 umits, one to three tablets
three to stx tmes a day, 15 of Imuted value It 1s dentved from pork
and must not be used m pork sensttave ndividuals
Skin tests are often disappointing durnng the acute state At times
the food or drug that caused the eruption fails to give a positive re-
action to the scratch or intradermal test Other times the skin 15 1n
such a hypersensitive state that any scratch or injection may produce
erythema with wheals, and all tests appear positive Despite this
drawback, skin tests should be carried out as they may be of some
aid m the etiologc diagnosis
Chronic Type All the procedures mentioned under the acute
type should be followed first The following must be mvestigated and
ruled out Drugs, such as aspirin, phenolphthalem, salicylates, barbs
turates, arsenicals, 10dides, sulfas, and pemcillin, inhalants, such as
perfumes, cosmetics, feathers, bedding, wool, silk, and cottonseed,
foci of infection, such as diseased teeth, tonsils, adenotds, and sinuses,
and parasitic nfestation, such as tapeworm, trichinosis, pimworm,
and trichophyton Miscellaneous conditions, such as undulant fever,
Hodglkan s disease, syphihs, and blood dyscrasias, may produce hives
The endocrine group 1s probably responsible for the smallest per
centage of cases
Urticaria may be due to menstruation, pregnancy, hypothyroidism,
or the menopause The author has seen g pauients with uterme
fibroids who recovered completely from an mtractable urticaria and
angtoneurotic edema following hysterectomy
Some urtrcartas must be considered as of psychogenic origin and
may be attributed to emotional shock or unusual worries Physical
allergues, due to cold, heat, hight, or friction, also account for some
urticarsas Finally, some urticarias must be classified as of undeter-
mined origin
Recently, various authors have referred to the use of histamine
subcutaneously in small doses, histamine azo proten (Hapamine)
subcutaneously, histamine ace 1n large doses by mouth or subcu-
ly, daily sub, mjections of lobel 1ph o5 to
35 Gm , and ergotamine tartrate All of these drugs have been tried
but thetr value 15 doubtful
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An intelligent patient can often help 1n detecting the offending
food A food drary should be kept and each food eaten recorded,
noting the correlation wWith urticaria At times 1t may be necessary
10 resort to ehiminanon diets, such as those of Rowe (see Appendix)
One nced not follow Rowe's diets, but 1nstead the patient can be
given otie {ood, such as milk, and then other foods can be added, one
at a nme, at wtervals of three to five days Anather method 1s the
elimmation of entire groups of foods for a persod of ten to fourteen
days For example, all fruus are el d, then all vegetables,
meats, cereal groups, and fish, 1 succession

It can be readily seen that only after a thorough search and com
plete exarmnation using every possible laboratory procedure md
cated plus exhaustive sk tests can these troublesome symptoms be
controlled

ANGIONEUROTIC EDEMA

Ths differs from urticarza in that it 1s characterized by large swell
ings which 1nvolve the loose tissues, such as the mucous membranes
of the lips, mouth, tongue, throat, and pems There 15 more of 2
tendency to burmng than atching

Arthritic mamifestations or pains referred to the epigastrrum and
gall bladder or ges may accompany these swellings and they
may be on the basis of internal urncanal edemas, Edema of the
glotis 15 always alarming but, fortunately, 1t 1s rare

In the anthor’s expertence drugs, especially aspinn, quimne,
phenolphthalewn, dopyrine, and fish, espectally shrxmp, lobster,
and crabmeat are the most common causes of angionevrotic edema

In the treatment, epinephrine 1m o, mjected intramuscularty and
repeated as necessary, should be given promptly All other drugs
should be stopped at once Citrate of magnesia or magnestum sul
phate should be given at once to remove the causave agent Shin
tests shoald e done afiex symp have wbuded  Antid
drugs given orally and parenterally give gratifying results

Locally, cold wet packs, consisting of hiquor aluminum subacetate
{Burow's solution), 1 teaspoonful to 1 pint of cold water (contatag
1ce cubes), frequently applied, gives the most gratfying relief This
medication also relieves the severe stchung n urticaras




Chapter X

Drug Allergy

Drug allergy 1s caused by exposure to a drug to which an mdi
vidual 15 hypersensitive Exposure may occur by ingestion, mnhala
tion or by absorption from the mucous membranes of the skin and
urogemital tract It differs from drug effects caused by pharmacologic
action or toxic effects m that only minute amounts are necessary to
produce symptoms so minute, 1n fact that no effect 15 produced on
nonallergic people

The mechantsm 1n drug allergy 1s simlar to that 1n serum allergy
1n many respects and as 1 serum allergy, there are several types One
type 1s the natural, hereditary, or atopic vartety

"The reaction produced 1n atopic drug allergy 1s usually immeduate,
such as asthma or hay fever, and may be severe or even fatal It
resembles the reaction observed n pauents atopically sensitive to
horse serum

In both instances drug allergy and horse sensitivity, symptoms are
produced by the transmission through heredity, of a sensitive shock
organ, so that subsequent exposure to the specific drug or horse
serum produces allergic reactions They differ, however 1n one main
respect Skin tests and passive transfer tests are positive 1n the horse
serum sensitive  pattent, whereas m the drugsensitive individual
these tests are usually negative The patent who develops a severe
asthmatic attack from the ingestion of a small quantity of aspirn
or barbiturate 1s atopically sensitzve but wall not show a positzve skin
test The drug 1s not a protemn but 1t 15 thought that a sensiivity 1s

161
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produced due to a combmation of the drug with the body proteins
Landsteiner has termed this new protetn combrnation 2 hapten pro-
temn and 1t has been shown that these hapten protemns act as antigens

Thie second type of drug allergy 1s the nonatopie, or acqured form,
which resembles serum sickness 1 that there 1s a defirute incubation
pertod before the onset of symptoms following exposure to the drug
However, there 15 an absence of posturve skin tests A blood eostno-
philia may be present but nether reagins nor antibodies are demon
strable.

SYMPTOMATOLOGY AND DIAGNOSIS

In the acquired or nonatopic type of drug allergy an ncubation
period of a few hours to twenty four hours intervenes between the
adminstration of the drug and the onset of symptoms The most
common type of eruption produced by drngs 15 urticana and angio
neurotic edema Aspirin, barbiturates, salicylates, phenolphthalem,
atropine, morphine and 1ts derivatives, and codemn may produce this
type of eruption

The eczematous producing drugs are quimmne, arsemcals, ephed
rine, and procame

The arsenicals, heavy metals, sulfonamides, and mirvanol cause a
scaly erythematous eruption Purpura 1s caused by arsenicals, barbt
turates, 1odides, sedormid, and sulfonamides Lesions which are acne
form are caused by bromudes and 1odides

Fixed and aircumscribed skin eruptions which may be erythema
tous, bullous or pigmented are produced by phenolphthalemn,
arsphenamne, antipyrine, phenacetin heavy metals, barbiturates
and sulfonamides As a matter of fact, the skin mamfestation of 2
drug allergy can be 10 any form and mimic any disease

Granulocytopema results from allergy to amidopyrine and dum
trophenol Fever, swelling of joints, enlarged lymph nodes and an
cosmophilia may accompany the eruption

Many of these drugs especially phenolphthalen, are found 1o
more than one hundred proprietary medicines *

Amidopyrine and drmtrophenol are also frequently found i many
proprietary preparations and may thus not be easily recognized
unless Iooked for It 1s also common that a patient who 1s sensive 18

® Belote and Whitney drck Derm & Syph 36 1937
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one drug may become sensiive to another drug unrelated to 1t The
sulfonamude group of drugs produces photosensitizatson as well and
patients treated with these drugs should be instructed to avoid drect
sunl ght for three or four days after taking them The same or
related drug will produce the same type of lesion on repeated use

The diagnosis 1s simple 1f one will keep 1 muind the fact that one
may become sensitive to almost any drug in common use The clin
1cal prcture a history of taking some drug preparation followed by
an interval before the appearance of symptoms and the improvement
which follows withdrawal of the medication are typical of this form
of allergy On re exposure to the drug the 1dentical symptoms will
recur

Unfortunately scratch and intradermal skin tests are negative but
patch tests may be positive 1n quimne sensitivity The latter may
cause a contact dermatitss when 1t 1s directly applied to the skin and
an eczematous eruption following 1ts internal use

PENICILLIN

Reactions to penicillin are quite common and for some unknown
reason men are affected more often than women According to 2
recent study by Peck Seigal Glick and Kurtin * the incidence among
130 pattents 1s §4 2 per cent in men and 8 § per cent 1n women

‘The reactions encountered are of the urticaria serum sickness ike
type with jomnt pains and fever i some 1nstances which occur after
a definite incubation period These allergic reactions occur 1n some
75 per cent of patients who react to pentcillin while the erythemato-
vesicular trichophytid type occurs 1n about 25 per cent Because of the
time needed for development of the newly induced senstivity the
reaction was called the delayed type by Kalodny and Denloff Quute
frequently 1t mamfests itself several days after termmation of treat
ment with the drug In some patients this interval may be as long as
three weeks Severer reactions with angloneurotic edema hyper
pyrexsa pulmonary edema and asthma have occurred

Some reactions which occur on second or subsequent administra
tion of pemcillin may be of the accelerated type with a short or no
mcubation pertod This acceleration 1s sumilar to what may occur on
readmtnustration of serum or sulfonamide drugs

*1AMA Oct 1948
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The usual incubation peniod 15 seven to twelve days although 1t
may vary from two to eighty days

The eruption vanes from a shightly patchy erythema of a transient
character to pronounced generalized urticania of considerable sever-
1ty Macular erythemas not urticanial 1n type are common In some
patients the eruption may be hmited to the buttocks and thighs

Reactions may occur following the intramuscular njection of the
drug or following the oral ingestion of tablets of penicallin Urticana
has followed bronchoscopic snsullation and aerosal therapy Usually
the eruption clears within several days, although one patient of mine
continued to have generalized urticarta and joint effusion m both
hands and knees for a period of three months

Peck, et al, shin tested 406 adults and gg children with pemallin
and trichophytn Of the adults, 276 had never previously been given
pemaihin, and of the children, 65 had had no previous pemallm
treatment

Tests were performed by the mtradermal method, with readings
being made at exther fifteen minutes for the immediate response or
forty exght hours for the delayed reactson using the standard allergic
test dose of 0 01 to 6 02 cc of the commercial penterilin

For the delayed 1ntradermal reaction, zoo0 units or about 1 2 mg
of crystalline pemiallin 1 01 cc of 1sotome solution of sedium
chloride was employed The trichophytn prepatation employed was
freshly made from Trchophyton mentagrophytes according to a
method described previously by the authors the test beng performed
1 the standard manner with 1 go dilution 1 0 1 ¢c of 1sotonic solu
tion of sodium chloride, with readings made at forty eight hours and
agamn on occasion at three to five days

The authors agree with Welch and Rostenberg that the delayed
reaction to the mtradermal 1njection of pemaillin 1s the most 1m
portant test of penicillin sensitivaty

The test, simular to that seen 1n trichophytin sensitivity, 15 charac
terized by an area of erythema, often rather vivid usually associated
with edema or infiltration and sufficiently promment in induration to
giwve the resulting lesion a plaque hike appearance, the reaction area
often being 1 0 cm 1n diameter but sometimes reaching three tumes
this s1ze and studded with small papules and occasionally vesicles An
occasional central necrosis may be observed The reaction may reach
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1ts height three to five days after tesung and may persist a Wweek or
more, gradually disappearing, bemng assoctated with local prumtus
and scaling In one of my patients, evidence of the test could be seen
three months later

Sensttavity may be very exquisite, 2 positrve reaction having been
seen 1n a patient with g units {0 cozs mg crystalline pentcillin) The
authors found the patch test of doubtful value as an index to pem
cillin allergy as apphed 1n omntment form with 1000 to 2000 units of
pemallin per gram m hydros wool fat base

Reactions to immedate tests were also negative, although the same
solutions gave posttaive reactions of the delayed type

Whle a positive reaction to a pemiciihn test may be helpful mn
confirming a diagnosis of this type of allergy, 2 negative reaction
does not exclude 1t Since a reaction to penicillin may be posizve 1n
more than one third of such panients the test 1s worth doing 1n an
effort to prove that an eruption 15 caused by pemailim, the test thus
being of practical value when several drugs are being given stmul
tatieously ‘The incidence of the delayed type of positive reaction to
the penicillin test 1n this group of patients allowing to 4o per cent,
was far greater i the group that had never received pensallin The
so-called spontaneous reaction occurred 1n 5 per cent of such patients
routinely tested

Of g8 patients who had received penicillin without reaction not
one reacted positively to the cutaneous test Of the 130 patients
receving pemcillin who were tested, 17 had a positive reaction of
thus type, an incidence of 13 4 per cent

A second type of penicilhin sensitivity may be described as a reac
tion with erythematovesicular eruption of the trichophytid form It
may exst in a latent and 1n an active stage, the former being demon
strated by no clinical signs but sumply by the presence of a delayed
forty exght honr positive cutaneous test 1n a pauent who had never
been given pemcillin

The active stage 1s the charactenstic erythematopapulovesicular
eruption which tends to localize primanly on the hands and feet and
in the groms

It may become generalized or start on the trunk, but 1s hikely to
be more intense on the extremuties [t may progress to 2 severe, vesic-
ulobullous reaction which may become pustular The reaction may
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be accompanied by general desquamation and, if acute, may be an
extoliative dermanitis

The posimve reaction to the trichophytin test may be taken as an
index of resisting sensiavaty to this fungus nfection The relatron of
the posiave pemallin reaction to the trichophytin reaction 1s there
fore of great interest

The tests carried out sumultaneously in patients who have not had
pemeillin treatment shosed positive reactions m g2 (38 3 per cent)
Among the 15 pemaillin positive patients there were g who were also
traichophytin positive, or an incidence of 6 per cent, almost twice the
mcidence antong the pemeiilin negative patients On the other hand
6 patients with this form of pemaillin sensinvity were trichophytin
negative One must conclude that these patents were sensitized m
some other manner ot that 11 some persons cutaneous mfection with
a fungus may not mduce a postuive trichophytsn reaction, or that the
reaction humorally 15 only temporary or below the threshold of elic
mation The percentage of patients sensitive to pemallin among
the trichophytin positive patients was g 7 as aganst g 2 among the
trichophytn negauive panents This mcidence offers evidence of the
role of fungus infection 1 producing fatent peniallin sensitaviey It
15 1mportant 1o test with pemicallin all patents for whom treatment
with the drug 15 planned

A negative reaction does not preclude the possible development of
the induced form of urticarial sensttivity

Prrcitrin DESENSITIZATION

Oral Method  Crystalhine penuaillin 1s admamstered dropwise 1ot
a solution containng 5000 umits per c¢ In this way small amounts
Tess than 1000 units a day, can be given mnuttally The concentration
15 1ncreased o 20 000 units per cc After three weeks tablets of crys
talline potasstum pemcallm are given, at first 100 000 umits a day
Jater as much as 500 oop units daly Should reactions oceur, the dose
should be decreased and continued on a level that does not resultin
reactions This regime should be followed untsl the skun test to pent
allin shows negative

Therapeutic Desensitization  'When the need for pemaihn 1s
urgent, 2 modification of the usual technic 1s suggested employing
so-called therapeutic desensitization Such pauents should be under
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close observation, preferably in a hospital After an imtial provoca
trve dose of from 1000 to 5000 units depending on the degree of pre
viously observed sensitivity pentcillin mught be given every three
hours 1n the same dose for the first twenty four hours Evidences of
a reaction should be looked for after each injection and before the
next dose 1s grven On each day following the dose can be increased
until an adequate therapeutic dose 15 obtained It 1s likely that the
tendency to lose pemaillin sensitivity spontaneously which has al
ready been frequently noted among patients with type 1 sensttivity
can be hastened with judicious employment of this schedule

Injection Number of Unuts
1 200
2 400
3 800
4 1200
5 1 600
6 2 000
7 2 500
8 3 000
9 5000
10 10 000
1t 15 000
12 20 000

The 1nterval between injections may be two to three days When
more raptd desensitization 1s necessary daily mjections may be given
If the patient 15 extremely sensitive the imtial dose may be as low
as 50 umts and sybsequent mcrease in dosage much more cautrously
trred Should a local reaction or a 11se 1n temperature occur after the
crease m dosage the subsequent dose 1s that which elicited no
reaction and increasements should be smaller *

In the contact type of dermatitis due to pemaillin sensitvity, de
sensitization 1s as follows Starting with o cc of a solution of 10 units
pet cc three times weekly the dosage 1s increased as 1n pollen senst
tvity After 1 cc 1s given start with 100 unus per cc  then 1000
10000 and 100 000 umts per cc

*Peck Samuel M Siegel Shaffard Click Arthur W Kurtin Abner Pemrathn sen
suvty JAMA p 651 Oct 30 1948
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SKIN SENSITIVITY TO STREPTOMYGIN

‘There have been several reports 1n the literature of the occurrence
of contact dermatitis following frequent handling of streptomycin by
physicrans and nurses

The sensitwvity 15 apparently due to frequent contact with solu
tions of the drug Past or present allergy or pemellin sensunity has
no effect on the development of skin sensitivity to streptomscin

Simon describes a method of patch testing farge groups of person
nel who handle this drug to determine positive reactions A solution
of 1 per cent streptomycin calcsum chloride (or dihydrostreptomyein
sulfate) was prepared in distilled water Strips of filter paper (1 cm
m width) were hung to dry i an air circulating oven at about 40° C
The dned strips were cut into squares 1 X 1 ¢cm Tywo squares were
apphed to a strp of adhestve tape 1 X g inches and then preces of
cnnoline were applied to the adhesive face Each patch was then
trimmed and ndividually packaged m a glassine envelope The
patches were not stershized In the case of the streptomycin patches
filter paper squares were sumilarly prepared saturated with strepto-
myan nutrent broth One such square was mcluded on each adhe
sive stnip as a contral The patches were applied to the skin of the
hack over the scapula area after cleansing with acetone It was left
1n situ for forty exght hours

Simon tested 248 persons of whom 182 were nurses and 160 had
handled the drug or washed syxinges after mjection Only 8 positive
reactions were obtained of which 4 were nurses with the typical
eruption on ther hands and fingers The mcidence m this group 1
small only 214 per cent developing contact dermatites who actually
were 1n contact with the drug while a ssmilar number showed 2
postave patch test who did not develop any symptoms As prophy
Taxis Simon lists the following measures

1 Rubber gloves are to be worn h syringes co or
having contamned streptomycin are handled Gloves so used are t0
be washed with tincture of green soap before being discarded and

are not to be worn agmn before stenluzation by boiling or auto-

claving
2 Streptomycn syninges after use are to be taken apart and placed

1n 2 receptacle with runming warm water for fifteen minutes
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3 All personnel who either admumster streptomyan or handle
the syringes which contamned 1t should be patch tested with 1 per
cent streptomycin at least every two months

This last suggestion however, 1s open to SErious criticism since it
has been shown that frequent patch testing with a potent skin senst
tizer may actually result m sensttization of the skin, like poson 1vy
extract, which has been shown to cause contact dermattis after fre-
quent patch testing

Treatment The application of 2 per cent pyribenzamine dadly
to the lestons and the admimistration of 50 mg of pyribenzamine
nternally four times a day resulted 1n relief m a short pertod of tume
Dermolate was used 1n place of soap

BioLoG1CAL PrRODUCTS AS ANTIGEN

Vartous brologicals, such as insulin, liver extract, tissue extract,
and prtwitrin, may be the cause of serous allergic disturbances

Hypersensitinty to Lwver Extract  Injecuons of liver extract may
produce allergic symptoms 1n patients who show a natural or atopic
sensit1vaty to the liver atself, or a sensiervity to the anymal from which
the hiver was obtamned

The majonty of reactions to liver extract are due to an allergy to
the liver tissue 1tself (organ specific allergy) and only i1t a few in
stances has a species speaific allergy, 1e, an allergy to the animal
muscle, and serum from which the liver extract was obtained been
proven This fact 1s of the utmost mportance 1 treatment since, 1n
an allergic reaction of the specses spectfic type, 1 ¢, to pork muscle,
serum, and hiver for example, all that would be necessary to continue
treatment would be to change to a beef extract On the other hand,
1f the sensitavity exsts to the protein of the liver wself (organ speaific
allergy), treatment with liver extract must be stopped at once because
the patient will not tolerate this medication regardless of the source

Many types of reactions are observed following treatment with
hver extract A local Arthus type of reaction may occur following
one or repeated mjections with the production of large inflamma
tory swellings with edema Systemuc reacuions consist of urticaria,
asthma, severe gastrointestinal disturbances and shoch reactions,
with collapse of anaphylactic nature Intradermal, scratch, and pas-
stve transfer tests are positive 1n these patients using the liver extract
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preparanions i testing Severe gastrowntestinal symptoms, such as
nausea, vomiting, abdominal patn, and darthea, may follow the aral
ingestion of hiver extract when the patient 15 atopically senmtive to
beef, pork, or famb

It has also been observed that patzents who have permicious anemsa
and become hypersensitive to hver extract do not obtain the anty
anemc response to the liver therapy ‘This same observation bas been
noted in diabetic patients who become sensitized to msulin Cannon
explains this interference on the basis of localization of the hver
extract or msulin 1n the tissues with a consequent lack of absorption

In the treatment, injections must be stopped and in the organ
speaific type (sensiuvity to the hiver protein} an attempt 15 made to
hyposensitize the patient, starung with a very dilute solution of the
Tiver extract, of 1 1000,000, 0t 1 100 000 dilution, gradually increas
g the amount and the concentration unttl mare concentrated ex
tracts can he gsven without the production of reactions Results are
usually not promising since such large amounts must be gien
pernicious anterra 1 order to obtam a good therapeutic response In
the few mstances that species specific reactions occur {aflergy to beef,
pork, or lamb muscle) all that 1s required 15 1o change from beef 10
famb or pork, or vice versa

Insulin Senstrvety  Many wnsulin sensicsvitzes are due to the use
of the protewn protamme and beel globin, which may form a new
compound with the nauve protemn wnsulin and act as a hapten Some
patients may develop a hypersensitvity to the crystaihne msuln
wself, demonstrating the production of an allergy to the body’s own
native proten To illustrate this type of sensitivity, the author quotes
the following case report

Mrs ¥ M, age 52 was 2 moderately severe diabetic contolled with 30
umts of protamune zng insuhin and 45 uns of regular insulin per day
The wmsuhin dosage was gradually reduced, and after a few months was
completely stopped Following an mnterval of six months, regular wsubn
was agam resumed, and wittun an hour following the first wnjection 2
severe uriicana angroneurotic edema Involving the face, eyes and hips
and asthma follawed Further wsubn snjections were stopped and the
ere controlled with the use of epnepbnne and ephednne
s referred for tests to determine whether an affergy
10 beef, ot potk Tests to beef, pork, and protamine

symptoms Wi
The pauent wa
exsted to msulmn,
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were negative whereas a scratch test to crystalline 1mnsulin produced a
large reactivn with pseudopods and a Jarge red areola

Crystalline insulin was diluted to one part to 2 mullion and hyposenst
tzation was started with 0 1 cc and increased by o1 cc every three days
until 1 ce. was tolerated without producing very large local reactions
The same procedure was followed using 1 100 ogo dilution then 1 50 ooo
110000 11000 1100 110 and finally the pure undiluted crystalline
msulin This patient was finally able to take 15 umits of protamne zinc
sulin plus 10 unmts of regular msulin three imes a day without further
allerg ¢ reacttons

Hyposensitization to msulin 1s possible but the procedure s slow
and painstaking It requires considerable time but should be under
taken 1n these patients since an allergy to msulin 1n diabetics results
1 a lack of absorption and 1n interference with therapentic response

Likewse tssue extract and pituitrin may cause allergic reactions
when injected over a pertod of time then stopped for a period and
then resumed after an wterval Many allergic reactions such as urty
cana angioneurotic edema and asthma may follow the first injection
of these brologicals

‘When these symptoms occur the use of these biologicals must be
stopped at once

TREATMENT

The important principle in the treatment of drug allergy 1s to stop
the drug Allergic patients n particular should not take drugs unless
ordered by the physician In the pattent with chromc urticapa all
cathartic mixtures whxch may conmm phenolphthalem and all seda
tives g b or phenobarbital should be promptly
stopped

The anutistaminic drugs should be used 1n large enough doses to
control the symptoms Pyribenzamine or benadryl 1 50 mg doses
every two to three hours may be given In a recent patient with
severe angioneurotic edema urticana and edema 1nto several joint
spaces a dosage of 700 mg pynbenzamine a day was required to
control symptoms

Benadryl ously 3to g cc 30 to o mg of the
drug often results 1n spectacular relief

Histadyl {thenylpyramne hydrochloride Lally) containing 20 mg
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per cc can also be used intravenously starnng wath 35 e [romg
Iustadyl) and increased to 1 or 2 ¢ cantiously

Procaine hydrochlonde mtravenously has been advocated recently
n the treatment of reactions to pemailhin and serum sickness One
gram of procame hydrochlonde in oo ¢ of physiologic saline 15
gwen by the intravenous dnp slowly The solution shonld ke ar
least three hours to be given

It should be emphasized that procaine hydrochloride may cause
toxic effects and 15 a well known sensitizer Allergic shock has fol
lowed 1ts use There are no known tests to determine sensiuvity and
1ts Toutine use mn sernm sickness and pemsciihin reactions 3s not suffi
aently well founded

It 15 necessary to admimister preparations extracted from hver to
pattents with pernicions anema and macrocytic anemia such as sprue
syndrome and because manifestations of allergy develop in a small
number of pauents after the use of these preparations 1t 1s advisable
to admunuster antihistaminic drugs to these individuals to enable
them to tolerate therapeutic doses of liver extract Checking the
cutaneous sensitavity of panents to hver extract before treatment
with the extract is started seems 1mpractical because of the nfre
quency with which systemic Teactions to parenterally adminstered
Tiver extracts occur and because of the high iadence of cutaneous
sensitivaty 10 andiaduals who exhibit no allergic manifestations

Such generahzed reactions almost nvarsably occur only after pro-
longed admimistration of liver extract or when the treatment 15
stopped for some time and then started again after an interval The
reactions most commonly observed are urucana angloneurotic
edema and asthma Less frequently amaphylactic shack atopic der
matitis and diarrhea may occur

TREATMENT OF REACTIONS

In hyposensiuzing to hver extract the tnstral dose should be of
high dilunon Starting with 2 1 1000 dilution © 1 cc of diluted
Iver extract 1s injected subcutaneously Thus dose 15 increased by
01 cc. every half hour 1f no local or general reactions occur unul
oy cc 1sgnen Theno1 cc of a1 s0 dilution s mjected tntramus-
cularly and increased by 01 cc every half hour until 0 7 cc s gIven.
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If no reactions occur, the undiluted conccmx’med liver extract 1s
gven o1 cc mtramuscularly every half hour and mcreased by o5
cc until 0§ cc 15 given

Benadryl 50 mg, pynibenzamine 50 mg, Neo antergen 50 mg, or
any of the antihistaminic drugs are given three times a day after
meals during the entire pertod of hyposensitization

Desensitization to Liver Extract®

First day 50 mg of benadryl by mouth three times 2 day after
meals
Second day 50 mg of benadryl by mouth three times 2 day after
meals
Third day (Epinephrine and syrsnge should be made available)
Boo am 100 mg of benadryl by mouth
900 AM o1 cc of 1 100 dilution of concentrated liver extract
jected subcutaneously
980 AM o2 cc of 1 100 dilution of concentrated hver extract
mjected subcutaneousty
1000 AM 04 cc of 1 100 dilution of concentrated liver extract
njected subcutaneously
10 30 AM 07 cc of 1 100 dilution of concentrated liver extract
mjected subcutaneously
1100 AM 01 cc of 110 dilution of concentrated liver extract
1njected subcutaneously
11 30 AN o2 cc of 110 dilutton of concentrated lrver extract
njected subcutaneously
12 00 M 04 cc of 1 10 dilution of concentrated liver extract
mjected subcutaneously 5o mg of benadryl by mouth
1230 PM o047 cc of 1 10 dilution of concentrated hver extract
njected subcutaneously
100 PM o1 cc of undiluted concentrated liver extract mjected
mtramuscularly
13 PM o 15 cc of undiluted concentrated liver extract injected
ntramuscularly
200 PN o025 cc of undiluted concentrated liver extract in
Jected antramuscularly
230 PM 04 cc of undiluted concentrated liver extract injected
ntramuscularly

¢ Carryer Haddon M and Koehsche Giles A Use of antihistamunic drugs in treat
Ing patients allergic to Diver extract J Allergy 19 376 383 1948
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o5 cc of undiluted concentrated liver extract injected
mtramuscularly

50 mg of benadryl by mouth

50 mg of benadryl by mouth three times a day after
meals 0y cc of undiluted concentrated hiver extract
mjected ntramuscularly one hour following first dose
of benadryl

Same as on fourth day

50 mg of benadryl by mouth three tumes a day after
meals

Same as on fourth day

50 mg of benadryl by mouth three times a day after
meals

Same as on fourth day

g0 mg of benadryl by mouth three times a day after
meals

50 mg of benadryl by mouth three tiumes a day after
meals

Same as on fourth day

50 mg of benadryl by mouth three tumes a day after
meals

Same as on fourth day

50 mg of benadryl by mouth three tumes a day after
meals

Same as on fourth day thereafter weelly as on fourth
day use of benadryl on the day preceding the injection
of liver extract 1s eliminated



Chapter XTI

Miscellaneous Allergic Conditions

GASTROINTESTINAL ALLERGY

Hisroricar

Hyde Salter, 1n 1868, noted gastrointestinal symptoms 1n an asth-
matic patient who was mulk sensitive The first recorded case of buck-
wheat sensitization by Smith in 1gog also had gastrointestinal
symptoms Duke, Eyermann, Alexander, Vaughan, and Rowe re-
peatedly demonstrated the mmportant effect of food allergy on the
gastromntestinal tract

Errorocy

The exact madence of gastrointestinal allergy 1s not known The
symptoms may not be recognized as being allergic and may accom
pany other mamfestations of allergy The hereditary factor 1s tmpor
tant and a positive family history 1s frequently obtamned Other
allergic diseases such as eczema, migraine, hay fever, or asthma may
be present

Dracnosis

When gastromtestinal symptoms accompany asthma, hay fever,
eczema, or other allergic disorders, foods or drugs should be suspected
as the cause

The pattent with abdominal symptoms or gastrointestinal com
plaints, showing no other allergic disorders, should be suspected of

5
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being food sensitive after organic disease has been ruled ont by the
usual diagnostic procedures Intolerance to indigestible foods like
onions, cabbage, pickles, radishes, and cauhiflower must be differen
tiated from food allergy, although these foods may cause urticaria
and allergic symptoms 1n the gastromtestinal tract Flatulence heart
burn, belching, and vomiting may ikewise result from fat or sugar
ntolerance as seen in gall bladder disease and diarrheas from fermen
tation The diagnosis then 15 based on a heredutary Iustory of other
allergic diseases and a hustory of a dislike for the food or foods

Postuve tests to foods may be obtained Where skin tests are nega
tive, chinical trial with removal of the food or foods should show
relief of symptoms whule the addition of the same foods 1s followed
by return of the symptoms

TREATMENT

The complete ehmmation of the foods from the diet 1s essential :n
the treatment of these patients When severe abdominal pan 15
present epmephrine may be used with excellent results for relief of
symptoms The varions antthistaminic drugs are also helpful
patients with diarthea When foods are completely eliminated the
symptoms disappear within one to two weeks

SyYMPTOMS

‘The ingestion of foods may cause various symptoms 1n the gastro-
mtestinal tract which may simulate acute food poisoning, cholecystt
tis or cholelithiasts gastritts gastric ulcer and colitts The reacton
35 due to direct contact of the protein of the food upon the mucosa,
or as a part of a general reaction after the protemn has been absorbed

The recogmpon of the relationship between the food eaten and
the symptoms following 15 qmte simple when an uncommon food
such as crab, shrimp strawberries or lobster 1s eaten However, it 15
the common foods eaten dasly, such as eggs milk, wheat and choco-
late, that are responsible for symptoms of gastrotntestinal allergy and
usually these foods are not suspected as the causative agents

Mouth and Lips  Swelling of the lips and tongue may follow the
1ngestion of certain foods 1n sensitive patients Eggs, mulk, sea foods

and strawberries are frequent offenders b
Recurrent canker sores have occurred followng the eating of 2
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bage, wheat, and chocolate 'When the offending food 15 elimnated,
complete relief has followed Stomatitis from sensitization to dental
plates has been reported by Rattner

Esophagus Edema of the glottis, burning, retching, and sour
eructations have occurred 1n food allergy

Stomach  Since 1t has been demonstrated that canker sores can
be caused by allergy to foods 1t may be possible that ulcerations in
the stomach and duodenum may Itkewise follow food sensitivity Ivy
and Shapiro have reported the production of gastric ulcers 1n rabbuts
and dogs by first sensitizing the ammals to a foreign protem and
later injecting a small quantity of the same protein 1into the gastric
mucosa In 2 small seres of 32 unselected cases of duodenal ulcer
studied by Kern and Stewart, 40 per cent gave a personal history of
other allergic conditions, 6o per cent gave positive skin tests to food
proteins, 25 per cent gave suspicious reactions, and only 15 per cent
gave negative reactrons

Those patients who showed positive skin tests to foods were re
lieved of symptoms after eimmating them and suffered a return of
symptoms after eating the specific foods It 15 true that this sertes of
patients 1s too small for definite conclusions yet 1n the authors ex
perience food hypersensitiveness may be an euologic factor 1n a
small but appreciable percentage of cases of gastric and duodenal
ulcer When ulcer symptoms are aggravated on a mik and cream
diet a sensittvity to milk should be suspected and this possibility
mvestigated  Should skin tests to the mlk proteins be found nega
tive, 1ts elimination from the diet for a few days may be conclusive
evidence, 1f symptoms are reheved

Cychic vomiting and pylorospasm 1n 1nfants have been reported
due to egg cereals and milk sensitvaty Allergic sensitivity may have
occurred from the mother 1n eatly wtra uterine hfe, and after birth
a dose of the specific allergen results i spasm and edema around the
pylorus with resulung symptoms

Duarrhea spastic colitts, and mucous colitis have been traced to
hypersensitvity to foods Itching in the rectum and perianal regions
may be caused by food allergies and the author has found wheat,
orange, and coffee as causative factors 1n some patzents

Duning the pollen seasons, some hay fever patients complain of
rectal and perianal itching accompanying hay fever symptoms
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Cholelithuasis, cholecystitis, appendicitis, and intestinal obstruc-
t1on may simulate severe reactions from food allergtes 1 the gastro-
mtesunal tract, and a differential diagnosis may at tmes be diffcult
unless thus possibilaty 15 hept 1n mund If skan tests to food are nega
uve, ehmination diets may be helpful in finding the offending food

ALLERGIC PURPURAS

The Schoenlein and Henoch types of purpura are characternzed
chuefly by increased capillary permeability wath normal platelet
counts and normal bleeding tme and clot retracuon

Anaphylactord purpura 15 more descriptive of this group since
vanious foods and drugs have been reported as cansative agents

Hemorrhages from the nose, vagwa, rectum, and gastromtestinal
tract may accur, as well as petechial hemorrhages mnto the skn
Wheat, eggs milk potato, cabbage, onions, nuts, and fish have been
reported to cause this reaction

Thrombacytopenic purpura has followed the use of drugs orally,
or following wntravenous mjection Quimmne, the sulfa group, se
dormid, ergot, neoarsphenamine, urotropin, bismuth phenobarbutal,
and coal tar drugs may cause a pronounced drop in the platelets
prolonged bleeding time, and poor clot retraction 1n drug sensitive
patients

The author bas studied several pauents with nonthrombocyte
penic purpura of the Henoch type, all occurring m young females
between the ages of 16 and 20 years 1n whom foods were the etiologic
factor Wheat and fish protemns were responsible m this group 2nd
following their removal from the diet complete recovery took place
Passtve transfes tests on Hergic 1ndividual lted m positive
tests to these substances

ALLERGY OF THE EYE
Any tissue of the eyeball or 15 covenng may be wmvolved n allergtc
reactions A hugh wncidence of allergy in cestamn ocular diseases has

been observed

Hay fever conjunctivitis sumplex, vernal conjunctivitss scmtatlat
1ng scatomas, mgrame blepharitis angioneurotic edema of the hds
and eczema of the hds are the most common allergic conditions 1n

which the eyes may be affected
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Offending allergens 1include dust, smoke, pollens, novocaine,
butyn, cocamne, and pontocaine, astringents such as zinc and atro
pine, omtments and bland lotions such as boric acid solution of from
g to 10 per cent may cause allergic eye conditions Normal saline
solutions never cause irritation even in persons allergic to other
lotions Bowen considers vernal conjunctivitis as analogous to con
tact dermatitis and he finds botanical and environmental factors
umportant etiologically Food sensitavity does not play a factor 1n this
type The nonvernal type may be due to cosmetics, drugs, bactenia,
foods pollens, fungi and environmental factors according to this
auther

Inhalant factors such as dust, pollens, feathers, orris Toot, smoke,
and silk are of greater importance etiologically than foods Cosmetics,
local anesthetics, lotions, drags, and soap may act as contactant fac
tors Perfume, cologne, and face powders are also responsible for
blepharatts and conjunctivits i some cases

Patch tests are usually negative, but intradermal tests to wmhalants
and foods may be posiive In the treatment all local medication
should be stopped and a normal saline solution used locally as an eye
wash Epinephrine and ephednne locally or by mjection usually
aggravates the condition because of the vasodilation that follows the
temporary vasocanstriction produced by these drugs Ocular rest and
wearing dark glasses to protect the eyes from light are helpful If
foods are found posttive, they should be ehiminated from the diet
and hyposensitization with inhalant factors such as dust, silk, and
orris toot should be undertaken 1f these substances are etiologic
agents

In a recent arucle by Benjamin R Gutman M D Mary Jane
Fowler, MD, Robert E Miller, M D, Robert G Taub M D, and
the author * 30 patients were studied who had an allergic mamifesta
tion of the eye proper and 1ts surrounding tissues The symptoms
and findings encountered 1ncluded Iachrymation, photophobia, 1tch
ing burming pan blurring of vision conjunctivitts superficial
Ppunctate keratitis corneal ulceration, chorioretinitss, macular hemor

*Taub § J et al Allergic manifestations of the eye and surrounding structures
Am Pract 3664671 1949
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thage, altary mjection swelling of the lids and dermantis of the
eyelids

The madence of ophthalmologic conditions n this senes 15 a3
follows

Incidence  Percentage

Ophthalmologic d
b motegic miagnosis wmosertes  of pattents

Conjunctivitis 28 93

Vogt Koyanag: syndrome 1 $3
Dermatitis about the eyes 7 230
Superficial punctate keratitis 19 630
Angioneuront edema 1 33
Pseudomembranous Aeratoconjuncuvitis 1 33
Inus 1 33

Eosmophuls were present wn all eye smears and scrapiags m 2
greater or less degree By direct counting counts of from 450 to 500
per cu mm were encountered (Normal for this method 15 from
150 tO 250 per cu mm )

The following symptoms were presented

Number times Percentage
Magor Symptoms found of patients
Blurnng of vision 5 17
Swelling of eyelids 1t 38
Eruption about hids 4 14
Burming and stchung 13 45
Photophobia 16 55
Pan 5 17
Lachrymation 10 83
Redness of the eyeball 28 93

The anttustaminics possess but shght eflectiveness in treatment
of these eye conditions because of thewr fieeting action and because
of the distressing side reactions Local antifustamumues such as An
nistine © 5 per cent may cause acquired sensizauon Corisone, used
locally mn the eyes 15 hughly beneficial and affords symptomatic rehef
It 15 given 1n the following prescription

Cortisone 20

Normal salt sol 8o
Sig 2 drops on eyes every hour for 6 ot 8 doses
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One of the author's patients with vernal conjunctivitis was found
sensitive to silk protein She was the owner of a dress shop and noted
that eye symptoms were always increased when she was 1n the shop
handling silk dresses While on a vacation the eye symptoms improved
only to recur on returming to the shop Intradermal tests were pos
mve to silk only and patch tests to silk and cosmetics were negative
She was advised not to handle silk dresses and to wear only cotton,
rayon, or wool Hyposensitization to silk protemn extract was carried
out and no further eye symptoms appeared Likewise other patients
have been observed with severe conjunctivitis appearing only during
the pollen season without nasal symptoms of hay fever Grasses and
the ragweed group of pollens were found responsible, and following
hyposensitization with the offending pollens complete relief took
place with no recurrence the following season, when perenmal treat
ment was mstituted

Allergy may not be the cause of all ocular diseases of this type,
yet when infection has been ruled out, a thorough allergic study may
eliaat the etiologic factor and result 1 symptomatic and physical
1mprovement

MIGRAINE AND ALLERGIC HEADACHE

That headaches of the migraine type may be allergic was first
demonstrated conclusively by Vaughan 1n 1927, who found positive
skin reactions to certain foods, relief of symptoms following avord
ance of these foods and subsequent induction of symptoms after
eating them

It 15 thought that the basic change 1s an edema of the menmnges
due to sensitivity to foods, although inhalant factors have also been
shown to play a factor 1n the etiology Allergy 1s probably not re
sponsible for all migramne headaches although 1t 15 responsible for
the majority of cases Where there 15 a regular periodicity of symp
toms occurring with the catamenia, 1t seems probable that there 1s
an associated endocrine disturbance Thyroid dysfunction and gona
dal prtwitary types of endocrine dyscrasia may be responsible for
some of these cases and an allergic factor may be assomiated wath this
type as well Fatigue, constipation, infection and emotional excite
ment may precipitate an attack of migraine by acting as nonspecific
activaung factors

Skin tests to foods unfortunately, are not reliable since negative
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Teactions may accur to a food 1o which the patient 1s actually senst
tive Many of the faods responsible for attachs of migraine may show
only borderhine or susprious reactions All foods Teacting positavely
and 1 a borderline manner should be ehminated from the dset
After the pauent 1s relieved, one food after another may be added
to the diet until symptoms are reproduced

It 15 important to heep a food diary, only eating those foods found
completely negative on skin tests and recording each attach. of mt
gramne as 1t develops After a number of such episodes have occurred
careful study of the diary will sometimes show that certamn foods
have been caten only within the twenty four hours preceding an
attack It will then be simple to ehuminate each food, one at 2 ume,
for one week and then remntroduce 1t on an empty stomach If the
parucular food eaten should result tn an attack within one to tiwenty
four hours, the euologic food or foods can be determined with
certainty

1f all intradermal skin tests are negative, a chinical sensivaty to
foods may stil be present, and when eltmnanon of ali posive
reacting foods 15 not foltowed by relief one must resort to ehmma
uon diets as suggested by Rowe and chineal trial of one food at 2
time In testing these patients, 1t 1s 3mpostant to test wath potent
extracts, using the mntradermal techmic, and to note alf doubtful or
suspicrous reactions or delayed reactions

SYMPTOMATOLOGY

Attacks of hemicrama are usually preceded by an aura of pro-
dromal symptoms such as vertigo hunger, diarrhea, nausea, abdom
mal pamn, changes m sensation of smell or taste, and varsous other
vasomator Or sensory disturbances These symptoms may precede
the attack of headache for from one to three hours or they may be
entirely absent The headache may begin over one eye or be Smated
to one half of the head (hemicrama) Actual pan on movement of
the eyeballs and local tenderness of the scalp may be present Often
the pawn hecomes generalized to mnclude the entire head

During the height of the pain, nausea and vormiting usually oceor
Tinnitus aurmm, vertigo, and visnal disturbances frequently occur
during the attack Scnullating scotomas (Rashes of Tight of tarse



MISCELLANEOUS ALLERGIC CONDITIONS 185

configuration) may occur and result 1n a temporary dimness of vision
or complete loss of vision 1n both eyes

Sensary disturbances are common, such as hyperesthesias, tinghng
and numbness 1n the fingers, arms, and toes, with paresthesias of the
tongue, face, gums, and scalp Vasomotor disturbances are common
and they may occur as pallor or flushing of the face, persptration,
urticaria, and even angioneurotic edema ‘The duration of the attack
may be from one half to twenty four hours The mechanism of the
migramous attack can be explamed, according to Goltman, on the
basis of an initial vasomotor spasm and secondary vascular dilatation
with resulting edema of the brain and meninges

Goltman studied a mugrainous patient with a postoperative open
ing 1n the skull The patient was sensitive to wheat, and following
sts ingestion an attack of migraine occurred which was preceded by
2 depression of the opening The onset of the headache was accom
panied by distinct fullness of the opening probably due to a swelling
of the brain, and disappearing with cessation of the attack These
findings add additional evidence of the allergic nature of migrame
and the pathogenesis of the attack 1s readily explaned by 2 spasm
of the cerebral vessels first, followed by increased vascular permea
bility and edema of the bram tissues

In the differential diagnosis 1intracramal lesions and prtustary
disturbances should be ruled out by x ray studies of the head, basal
metabolic rate, and glucose tolerance curves

TREATMENT

Since migraine may also be due to the mnhalation of dust, orms
100t pollen, feathers wool and other mhalants, the 1mportance of
complete skin testing becomes apparent 1f found sensiive to m
halant factors these should be avorded 1f posuble or hyposensitiza
tion should be carried out The elimmation of the food or foods
to which the patient 15 sensiuve results 1n complete relief of symp-
toms 1n a large percentage of cases

Symptomatic relief of the attack may be obtamed quickly with
ergotamine tartrate (gynergen), subcutaneously o 25 mg to o 5 mg
Orally, 1 mg tablets two or three times a day between attacks may
diminish the frequency and intensity of the headaches

The 1nhalation of 100 per cent oxygen as advocated by Alvarez,
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15 highly beneficial 1 quickly relieving migrainous attacks It 1s
best used during the prodromal period when a warning of an attack
1s immment, inhaling the oxygen for one hour If the attack 1s not
aborted, 1t 15 hikely that further administration of oxygen 1s useless

MIGRAINE AND ALLERGIC HEADACHE FORM
Name Age Occupation
Address Phone

Personal and famly hustory of urticania food 1diosynerasy, eczema, hay
fever, asthma
Description of typieal attack

a ume of day

b character
location
one sided or bilateral
associated with pausea vomiting
prodromal sympsoms {aura)
visional
flashes of Light
dizziness
blurnng of viston
canker sores
frequent urination
bad breath
constlpauon
mdigestion
which eye 1s more affected one or both
4 Duration and seventy of attack
5 Regulanty of occurrences (menses menopause)
6 State of vision corrected by glasses
7
8

Sex

-

»

23

Yo EH e R e A0

Relation to fangue, infection emotional upsets constipation
Examination

a Complete blood count Eosinophilia

b Unnalyss

¢ Kahn

d. Basal metabolism

e Xy of sinuses

f Routine physical

g Skin test to all factors
Food diary kept to record foods negative to skin tests
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CEREBRAL EDEMA, EPILEPSY, AND
CONVULSIONS OF ALLERGIC ETIOLOGY

Varted symptom complexes due to cerebral edema caused by
allergic sensitivity have been recorded Choreiform movements
marked personality changes and mental backwardness have been
reported 1n allergic patients with improvement following proper
allergic management

Crowe reports the following case of cerebral allergic edema which
15 of sufficzent nterest to quote 1n detail

A 16 year-old white male was first seen when he was g years old because
of mental dullness sleepiness dull boring pain between the eyes and
nervousness His mother and two maternal uncles had asthma Exammna
tion revealed normal hesght and weght for us chronologrcal age and a
retardation of his mental age with an 1Q (Sanford Binet) of 71, low
normal bemng go Other findings wncluded dry coarse skin and hair
fected tonuils enlarged epitrochlear glands and a palpable thyroid gland
The testes although descended were smaller than normal The basal
metabolic rate was minus 12 per cent The Schilling differental count
disclosed 2n eosinophulia of 12 per cent The blood Wassermann was
negative

Treatment for hypothyreidism and hypogonadism was anstigated For
the next six years the patient received zhyrmd extract and orchic sub-
stance His height increased g 5 inches but the intelligence improved only
shghtly All medication was stopped on July 5 1938 In the mntennm he
had passed the fourth grade requirements The sleepy spells had increased
1n frequency with as many as three to twenty a day lasting from five to
sixty minutes He was advised to quit school and take up a trade

The patient was seen for the first time by Dr Crowe 1n March 1940
The father of the patient stated that for the past seven years the boy
complained of severe one sided frontal headaches which were occasionally
heralded by a swelling of the lips and beneath one eye These headaches
without aura or other prodomes were always associated with drowstness
and sometumes with nausea and vomiting Furst the facial swelling ap-
peared soon to be followed by headache then n about an hour came

4 If p d the patient would sleep but could be
aroused by vigorous shaking The lethargy usually cleared in ten or twelve
hours but the swelling required two or three additional hours for 1ts
dusappearance The attacks had no seasonal vanation began at any time
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of the day, and occurred from one to three times 2 month Nexther patient
nor nformant had discovered any precipuating factors

R revealed a well-developed but y stuggish 26
yearold male with moderate edema of the hips The pulse rate was 78
per minute, the blood pressure, 115/70 mm 1n both arms The hur and
skin were dry The thyroid was of normal size and consistency The
genutals were normally developed A 4 per cent eosinophibia was found
w the blood The rest of the blood count the blood chemistry, unnalysis
phenolsulphonphthalem test of kidney funcuon, and the feces were alf
normal The blood Kahn way negatve X ray examination of the bead
showed no pathology Because of the famihal history of allergy and the
ragrainous like headaches with facal edema assoctated with drowsiness
cerebral angianeurotic edema with possible hypothalamic tnvolvement
was strongly suspected Scratch and intradermal tests were made which
showed positive réactions to the followmg foods corn rmice, wheat
spunach, beans, peas, apple pear, orange, grapefrut, lemon and all

sea!anlngs
Neurol led 1 dic contractions

bd v

of the head and hunbs At umes only one imb was mvolved but occasion
ally all were abducted 10 a shght degree No objectuve evidences of
organic disease of the central nervous system were found These findings
cauld only be explamed on the basis of a cerebral angoneurotic edema
which probabt ved pred ty the hypathal Sunce March
1940, when the offending foods were €l from the diet the patient
has remaned free of attacks of drowsiness and facial edema In May
1940, the patient was given purposely a prece of wheat bread Forty five
minutes after ingestion pertorbtal ederna of the right eye occurred One
hour later, the patient became very Jethargie Epinephrine hydrochlonde
1 1000 solution, o0 2 €C, was given every ten runutes for four doses the
edema and drowstness almost cleared within the next hour There have
been 1o recurtences since this experimentally induced one The patent
has now shown greater aptitude in carrying out hus present job as a
mechanic than at any previous tume

The cerebral ederna, with foods as the excitant allergen, 15 best
explained by local vasodifation and ncreased capiifary permeabriiey
In this particular patient the hypothalamus was a vulnerable area
Kennedy and hus associates considered vasomotor changes 1n cerebral

rtant mechanism 1n epilepsy, arterial hypertension
ennedy

yessels as an 1mpo:
carottd simns syncope, migrane, and angioneurotic edema h

also observed the exposed cortex of an epileptic pauent undergomg
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operation with local anesthesia At the onset of the attack a primary
cortical blanching followed by marked venous engorgement and
bramn protrusion was observed Carotid sinus syncope 1s explained
on the basis of a momentary constriction and then marked dilatation
of the pial vessels Sudden cerebral anoxemra produced in this way
was held as a likely explanation of the vagal and depressor carotid
sinus response

Cerebral allergy can simulate a countless number of diseases
Cases have been reported where 1t has effected marked personality
and mental changes As more of these types of patients are studied
from the allergic point of view a better understanding of the altered
physiology 15 possible and the likelihood of improvement of these
heretofore hopeless conditions becomes increasmngly promising

ALLERGIC ARTHRITIS
JoINT INVOLVEMENT DUE TO ALLERGY

‘The possibilaty that bacteria and food may be causative factors in
some forms of arthritis has been the subject of investigation by many
Wotkers due to the fact that serum sickness and drug allergy are

ly d by joint sy

The assocxauon of arthritts and asthma mn the same patient occurs
with sufficient frequency to warrant the conclusion that at least
certain types of arthritis may be anaphylactic 1n origin These pa
tients usually develop asthma 1n later life between 4o and o years
of age and some bacterial infection 1n the nasal sinuses or bronchi
1s responsible for this type of asthma The associated arthritis may
Iikewise be a manifestation of an allergic reaction occurnng m the
synovial membranes due to a bacterial hypersensitivity

Freiberg and Darst reported on an extensive seres of clinical cases
of arthriis which they studied making cultures from all possible
areas of focal infection and from the stools Individual vaccines
were made with each orgamism 1solated Skin tests were made with
these vaccines and those giving positive reactions were combined
nto one vaccme and munute hyps 1zing doses ad ed
In a serzes of 13 patients who had arthnitis for from eighteen months
to fourteen years they reported 7 cured g with marked improve
ment 1 with :mprovement and only 2 with no improvement
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The assocation of arthritis with mucous cobiuis occurs with suff
cient frequency to investigate the role of foods as z causative agent
m some types of arthritss Pasitive skan tests to vanious food pratetns
have been found 1n arthritis patients and i some who had an assoct
ated mucous cohiis On removal of the offending foods, the arthrins
and colitis imprave "The addition of the foads to the diet results in
a return of symptoms

Vaughan reported on the treatment of 100 arthrius patents with

byp 1zing doses of 34 or stock vaccines with
the following imteresung results 1o per cent were completely re
heved of thewr symptoms g7 per cent were nnproved, and only 27
per cent were not affected

HynrARTHROSIS

Balateral chronic synovitss or intermuttent hydrarthrosis appears 1
attacks of such striling peniodicaty that an allergic basis for these
attacks 1s strongly suggested In 1924 Miller and Lewin were the
first to suggest that ihopathuc hydrarthross 1s a sensization disease,
basing thesr evidence on the satisfactory response of this condition
to intravenous mjections of peptone

Judging from the sparse literature since this bservation, very
Little attention has been given to this group of cases, with the ex
ception of Rowe, who reported a patient with this disease due to
food sensisvity Skin tests were negatve and the cansative foods
were determined by elimination diets

Philip Lewsn and the author, 1n 1956 reported the occurrence of
an wtermattent hydrarchrosis of hoth knees i a boy of 16 Sufiness
and swelling of the knees had occurred every two or three months
sntermstently for ten years The swellings came on suddenly and
dusappeared usually withm twenty four hours No other allergic
symptoms were present, but the boys father had hay fever and 2
paternal uncle had hay fever and asthma His mother had had
utticana from eabing tomataes or strawbernes Intradermal tests to
foods and 1nhalants showed a positive reaction to English nalnuts
only Passive transfer tests were likewsse posiive and after eating
walnues @ typical atiach followed wmlun seventy two hours This
pauent abstamed from eating all nuts and no farther attacks oc

curred up to the present time
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Many additonal reports of food hypersensitivity as a causative
factor m this disease have been reported 1n the literature since

‘The possibality of food allergy should be considered in every case
of idiopathic synovitis A personal or famly history of the common
allergic diseases namely asthma hay fever urticania angiloneurotic
edema eczema or migrame ncreases the likelthood that some form
of sensitization 1s present Food sensitization should be ruled out
by skin tests with all the foods entering mnto the routine diet of the
patient If these food tests are negative elimination dets should be
tried

TREATMENT

‘When foods are found to be a factor in arthritis or intermittent
hydrarthrosts therr elumination from the diet results i marked
improvement of symptoms

In some types of arthritss the eltminatton of focr of infection
plus hyposenmitization using minute doses of an autogenous or
stock mixed vaccine often results 1n considerable relief of symptoms

It seems suggestive that some cases of arthrius which are of long
standing and resistant to therapy may be of an allergic nature and
1t 13 possible that allergic studies may hold out some hope for these
sufferers

GENITOURINARY TRACT ALLERGIES

Involvement of the urinary bladder with symptoms of cystitis
tenesmus and dysuria has been described as due to hypersensitization
to foods and locally from medication or contraceptives No local
findings may be apparent Enuresis 1n children has been reported
to be caused by allergy to foods and relieved by therr avoidance
m some cases Frequent and pamnful urination tenesmus urinary
retention (urethral edema) renal colic vulvar wrritation and balamt
t1s may occur as the result of inhalant ingested or contact allergens
Durning the pollen season symptoms in the urinary tract are fre
quently observed and dysmenorrhea may occur Ingestion of wheat
eggs Tk or fresh fronts may hikewise cause symptoms m patents
allergic to these foods

Local sensitivity may result from drugs used locally douches
washes lotions omtments and contraceptives These substances act
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as contactants Improvement follows the avoidance of the allergic
factors although it 15 1mportant for the urologst to rule out any
organic disease or infection Where other allergic disorders are
present 1n the patient symptoms occurring i the urmnary tract
should be suspected as being probably allergic The possibility of a
sensitwvity even n renal colic should not be overlooked

The Ldney can be 1nvolved by allergic reaction as seen 1 serum
sickness drug allergy—espeaially sulfonamides purpura and pert
arteritis nodosa Likewsse acute glomerulonephritis comphicating
scarlet fever may be an example of bacteral allergy

CARDIOVASCULAR ALLERGY

‘That the cardiovascular tissues may be the seat of allergic reactions
15 not surprising since every organ of the body contains capillaries
and smooth muscle tissue necessary for the allergic mechamsm
Many reports have appeared 1n the literature during the past decade
on allergic reactions occurring 1 cardiovascular tissues yet cardi
ologists and even allergists have been reticent mn accepung these
observations

FExpenimental evidence on ammals has shown that there are dis
turbances of conduction in the heart of the gumnea pig and heart
block has been demonstrated in the rabbit during anaphylaxis Criep
made a thorough electrocardrographic study of the effect of ana
phylaxis on the guinea pig and rabbat heart and found changes
the T wave stmlar to that found in coronary occlusion Brady
cardia partial or complete heart block inverston of the T wave
with a shortened R T interval and a high T take off and auncular
and ventricular fibrillation suggested a myocardial anoxema which
Criep concluded was anaphylactic i nature

Isolated hearts of guinea pigs sensitized to horse serum react upon
exposure to small amounts of antigen by a temporary Increased rate
alterations 1n the amphitude of contractions electracardiographic
abnormalities and a reduction 1n the rate of flow through e
coronary arteries Wadsworth and Brown reported a case of acute
carditis following serum sickness and Harkavy found eosmophilic
mfiltrations i the walls of the pulmonary artenes of a patient who

died of asthma
Uncomplicated bronchial asthma even of long duration produces
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no typical demonstrable changes in the heart and blood vessels
Asthma therefore does not cause any stramn on the normal heart
Cardiac findings 1n an asthmatic patient are due to other causes than
the asthma and 1t 15 possible for a localized allergic reaction to occur
1n the heart tissues sumilar to that described 1n periarteritis nodosa

Duke has produced attacks of angina, tachycardia and ventricular
extrasystoles 1 patients with physical allergy by the use of heat,
cold, and effort—and could terminate these attacks by the opposite
medium or by the use of epinephrine

Paroxysmal tachycardia, extrasystoles, and angina have been re
ported 1n pattents hypersensitive to foods, and when the offending
foods were eliminated from the diet these attacks disappeared Coffee
has been reported responsible for angina and, upon 1ts elimnation,
no further attacks appeared Eggs have been reported as a cause
of gastromntestinal allergy occurmng with numerous extrasystoles
Atyprcal anginal pain frequently occurs during the hay fever season
and 1s relieved by 1njectrons of pollen extract

Coca calls attention to an mcrease 1n heart rate occurning 1n pa
tients following the eating of foods to which they are sensitive and
suggests the use of this mncrease n rate as a chmeal test for food
semmvlty

Davison, Thoroughman, and Bowcock, review the literature on
cardiovascular allergy and report the occurrence of extrasystoles,
paroxysmal tachycardia auricular fibrillation and flutter, and hyper
tension caused by food allergies 1n 15 of thewr patients Control of
the allergic factors m this group resulted in improvement mn a
majornity of the panents Tobacco sensitivity has been shown to be
an etiologic factor 1n Buerger s disease, angina pectoris angiospastic
crsis gastric ulcer and cardrac arrythmias

Harkavey has found as high as 87 per cent of patients with throm
boangutis obliterans allergic to tobacco extract Likewise, 1n a series
of 71 male patients with coronary artery disease who were smolers,
43 per cent reacted positively to tests with tobacco extract

HYPERTENSION

At the height of an asthmatic attack there 1s usually a fall m blood
pressure, while between paroxysms the blood pressure 1s usually
normal or below normal It has been observed that when hyper
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tension accompanies asthm, a £all an blood pressure occurs fallow
1ng the 1njection of epinephnine and the relef of the asthma attack
These observauons might indicate thae the hypertension may be
caused by an allergic reaction or that 1t 35 someuimes an 2tcompant
ment of the asthmatic attack

Several reports of hypertension due to food allergies have appeared
m the brerature Injections of epmephnine were follawed by a drop
1 the blood pressure, and, following the elimnation of foods to
which these patients were found atlergic, a return to narmal pressure
occurred

The vasospastic response in the blood vessels of the vital organs
parucularly the remal organs, accompanying an allergic reacnion
1 these yssues may be followed by release of angiotonin or rennn
with the appearance of bypertension This mechantsm 1s offered as
an explanation of essential hypertension on an allergic basis

Obvionsly additional study 15 needed to determne the role of
allergy mn cardiovasenlar disturbances The possibility has been
panted out and the probability of an allergic etiology should be
thonght of 1n some of these disturbances

PHYSICAL ALLERGY

It 33 a common observauon that change in weather, espectally
from warm to cold may bring about an asthmatic attack m an
asthma pavent by reason of a contributory factor Thys, however,
has no bearng on physical allergy although at tuses 1 may acrually
be a factor

By physical allergy we mean the occurrence 1 alfergic patients
of asthma, urticania angioneurctic edema and vasomotor rhinitis
foltowing mechamcal rrrutation, and exposure to heat cold lght
and effort We are chuefly indebted to Duke for recognition of these
phenomena ang he proposed the term physical allergy m his report
in 1924 Duke suggested that a histamine like substance might be
reteased mto the Jocal tissues and later this explanation of the
mechamsm 1valved was agam advanced by Lewzs

Reactions from physical allergy may be Jocal and general or sys
temic Local reactions occur as the sute of contact with the excant,
such as heat, cold, or the actimic rays while systemic reactions Wy
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occur 1n any tissue of the body Conjunctivitis sneezing nasal ob
struction asthma erythema of the skin pruritus urticara angio-
neurotic edema disturbances 1n the gastrointestinal tract such as
abdominal pam and diarrhea following the mgestion of cold drmnks
or food or hot food or drinks may be due to unusual sensiivity to
heat or cold These patients may bave an eosinophilia and usually
respond to an injection of epinephrine Constitutional reactions to
cold may be so severe as to result 1 syncope and this may be a cause
of drowning n good swimmers who suddenly plunge into cold
water Swimmmg may Likewise result in effort or heat in heat
sensittve mdivaduals and drowming may occur in these people for
the same reason

The exciting agents responsible for physical allergy are cold heat
Iight mental and physical efforts and mechanical mmtation The
reactions produced are of two types (1) Contact reactions produced
at the site directly exposed to the physical agent and (2) reflex Iike
reactions m which the symptoms produced are widespread and m
volve distant parts of the body

‘When 1ce 15 applied locally to the face of 2 patient sensitive to cold
and urticaria results a contact type of allergy 1s present Should an
asthma attack result instead a reflex hike type of allergy has occurred

Duke has described the following type of contact reactions Orbrtal
reactton caused by exposure of the face to cold air and by light nasal
reactions due to the breathing of cold mr skin reactions (urticarta
pruritus erythema) due to cold hight burns and mechamical ot
tion eczema of the hands face and ears due to cold and light shock
cansed by cold and light eosinophilia caused by cold mechanical
mmitation and hight severe abdomimal pain due to the ingestion of
1ce cream cold drinks or 1ced foods

Asa rule patients who are sensitive 1o one agent such as cold are
rarely sensitive to another agent such as light or heat

‘Tests For Corp anp Heat

Duke tested patients for cold allergy by vigorously rabbing large *
preces of xce over the chest back and arms for three or four minutes
and waiting for ten minutes for a reaction to octur such as urticaria
asthma or rhintis The allergic response to heat or cold 1s not
necessanily to fixed degrees of temperature but may be to changes
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in temperature Therefore, alternating the test to heat and then cold
may produce the allergic response by the mere fact that the tem
perature 15 changed suddenly

To test sensitavity to heat the patient 1s exposed under a 1500 watt
nicrogen lamp with an appropriate reflector held at a distance of
180 24 taches from the skin Heat 1s apphed to the chest or back
for a ten munute pertod or until symptoms of a reaction ocour When
reactions occur to heat, the application of cold quickly counteracts
the reaction, and vice versa The mjection of epnephrme also
controls the attack Horton, Brown and Rath 1n 1936 described
a simpler, more practicable pair of tests far cold and heat senst
tivity The former consists of immersing the hand and part of the
forearm in water at about g° G or 48°F, for six munutes The
shin becomes blanched and, following removal from the water,
the local pallor changes to redness shght edema, and an ncrease m
local temperature The systemic reaction of asthma, urticarta or
rhinttis usually appears i from three to six minutes after removal
of the hand from the water Any of the shock tissues of the body
may be affected and 2 fall 1n blood pressure, rise 1n pulse rate, duzzt
ness, or syncope may follow These reactions may be controlled
by placing the hand 1n warm water If a tourmquet 15 applied above
the elbow durning the test these observers noted more severe and
prolonged reactions, lasting often three times longer Reactiofts
occur usually within six minutes after release of the tourniquet
To control reactions the reapplication of the tourmquet may be
required, thereby blocking the absorption of H substance mto the
arculaton

The heat test 1s conducted smarly, dipping the hand in warm
water of 104° to 108° F or as warm as can be comfortably tolerated
first without and later with a tourmquet

UvrtravioLET TEST

Exposure of one arm or the upper patt of the body may be done
with a guartz mescury vapor lamp for from one to two mnutes at
a distance of 36 inches from the skin Direct exposure of an arm
1o the sun s ray may also be done The Teaction ensung 13 usually
an urhicana ot a dermatitis and prolonged exposure may result
1c edema g or allergic coryza

asthma ang
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Errort TEST

Heat sensitzve mdividuals are usually affected by heat manufac
tured within the body by effort such as exerctse, which would not
matenally affect a normal individual For example, chmbing a few
stairs, touching the floor a few times with both hands, or raismg
dumbbells over the head several times, might tesult 1n tachycardia,
dyspnea, vertigo, and syncope m a heat allergic individual, whereas
the same degree of exertion 1n a normal person Would have no effect
Should asthma, urticarza, mgrame, or rthimus follow, an allergy to
effort or heat 1s apparent The application of cold controls the
allergic symptoms produced by effort

MECHANICGAL IRRITATION

By imtaung the skin mechanically with a stff brush or stroking
the shan several tumes with 2 tooth pick, an wruacarsal vesponse fol
lows sumilar to dermographia The 1rritation may be applied to an
area of the body Iike an arm and the entire body may become
affected with a generalized urticaria

CoNTAGT REACTIONS CAUSED BY LIGHT

An ordinary exposure to light 1n a hypersensitive patient may
result 1n a severe urticaria or mflammation of the skin mnvolving the
exposed parts

The forehead, cheeks neck, and backs of the hands are usually
mnvolved These reactions occur 1n the summer and usually disappear
1n the fall

Duke described an urticarial dermatitis, affecting particularly
women following the exposure of the skin to the rays of the sun He
called this condrtion urticania solaris A severe urticaria with marked
1tching and inBammation of the exposed parts of the body results
within a few mmutes from exposure to direct sunlight or ultraviolet
hght In some wnstances this mflammatory like reaction would appear
several hours after exposure Mild repeated esposures of the slin to
direct sunlight or ultraviolet light results i some increased tolerance
of the skin However, 1 2 short time this tolerance 1s lost Spe-
afic wave lengths may be responsible for these Teactions, some may
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react to the nltraviolet spectrum while others may be sensitive to the
snfrared or blue portion of the spectrum

Cavracr Reacrions CAUSED y Corb

The symptoms resulting from exposure to cold 1 sensitsve nds
widuals vary with the tissues involved and the degree of exposure
When the reaction occurs 1 the skin, urticara and edema vwith
severe atching result In many mnstances the temperature of the
water 18 between 10° and 15° C, and a temperature of 20° C or a
freczing temperature would have no effect Systemic reactions such
as syncope, fall 1n blood pressure, or even nnconsciousness may ze
sult f Jarge areas of the body are exposed as in swimwmng

Asthima may result following the exposure of sensstive patients to
breathing cold air Sneezng, watery nasal secretion, and nasal block
age may result from the breathing of cold air by panents with senst
tive nasal mucosae

Conracr Reactions CAusep By HEAT

An urticarzal skin reattion may occur from exposure fo vanous
degrees of heat Duke has described reflex Iike reactions from heat
which occur more often than local reactions

Curaneoyus Reacriovs DUE 1o MECHANICAL IRRITATION

Shght strohing of the skin 10 certain sensttive ndividuals results
1 erythema and wheal formation This conditsosn 1s known as dermo-
graphia or factisous urticaria They are ssmlar 1o cold or hghs sen
sitavity except that they are caused by mechanical rrntation

RErLEX LIKE REACTIONS

Reactions resulung from contact allergy of a physical nature may
occur 1n the nose, shan, or bronchi separately or all three systems may
parucipate 1 the production of symptoms Many of these patients
may also show allergic reacuons to foods Thermal or heat sensitive
ness 15 usually caused, either by # local or general mcrease n heat o1
calories whereas cold sensitiveness results from a Jocal or general
decrease m temperature ‘The results of plysical or mentat effort may
cause symptoms of heat hypersensitsvity by the generation of heat
within the body In fact, Duhe was of the opinion that heat hypersen
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sitvity 1s much more common than cold and those patients who react
to heat do so only after a previous exposure to cold

Likewise cold sensitive patients react to cold only after exposure
to heat In the majority of patzents 1t seems that reactions occur more
often by a change 1n temperature and the contrast between tempera
tures may be responsible for symptoms i this type of allergy

Laboratory Findings Some patients may have an increase m
eostnophuls 1n their blood However this 1s not constant

Cryoglobulin {cold precipitable serum globulin) 1s not present 1n
urticania due to cold Cold hemolysins are likewise not present 1n
Ppatients with urticania due to cold

In a number of 1nstances the sera of patients with urticana due to
cold have been reported to sensitize passively normal skin to cold
but a large number of negative reports have cast doubt on the occur
tence of passive transfer of this type of reaction

Recently Sherman and Seebohm reported a patient with urticaria
due to cold who showed posttive passive transfer reactions to the
notmal skin Attempts to demonstrate reversed passtve transfer and
to 1solate an antigen from normal skin by cold which would react
with the serum were unsuccessful

TREATMENT

The opposite type of phystcal agent 1s applied to counteract the
effect of the reaction n physical allergy If a reaction 15 obtamed
with cold heat 1s applied unuil the symptoms disappear Likewise
10 heat sensiive Teactions cold 1s applied Light sensitive patients
must use protection to the hands by weanng gloves and a veil to
Pprotect the face and neck Various creams particularly the anuhista
minic creams and ointments applied to the exposed surfaces of the
body are helpful 1n preventing allergic reactions m light sensitive
Patients

In cold sensittve patients relief 1s obtained by immersing the hand
n water at 10° C for one to two mnutes twice daily for three to
four weeks In heat sensitive patents the hand 1s immersed in cold
water first increasing gradually to warm Light sensitive patients are
exposed gradually to increasing doses of ultraviolet Iight or drrect
sunlight

During an acute attack of allergy due to one of the physical agents
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subcutaneous mjection of epinephrine 05 to 1 cc of the 1 1000
aqueous solution or tm o1l gives immedsate rehef The anthistaminic
drugs given 1n doses of 5o mg three or four times a day provide
symptomatic relief

The subcutaneous use of solutions of these drugs 15 likewse
beneficial together with oral doses The effect of these drugs 1s
usually symptomatic and only temporary The daily subcutaneous
njection of increasing doses of histamine 15 effective m some patients

THEORIES OF THE MECHANIS\f OF THE PHYSICAL ALLERGIES

Duke was of the opimon that the reflex like reactions caused by
heat or cold are due to a disturbance of the heat regulating mech
anism Many observers believe that histamine or H substance 1
liberated mnto the circulation from the action of the physical agent
upon the shin of the sensitive patient

There 15 as yet no proof that the physical allergres are due to any
antibody antigen mechanism

BACTERIAL ALLERGY

Sensttization to bactenial extracts was first demonstrated 1n 1907
by Rosenau and Anderson who produced anaphylactic reactions to
typhoid colon anthrax and tubercle bacill

Avery 1n 1923 demonstrated a specific pneumococcus polysaccha
ride which gtves positive intradermal skin tests in patients recovering
from pneumoma These anugens probably belong to the hapten
group by combining with serum globuhn to form a new protem
complex with a biological specificity of 1ts own

The tuberculin reaction 1s 2 delayed positive veaction occurnng
twenty four to forty exght honrs following the intradermal test In
fection with the tubercle bacillus 1s necessary before the test becomes
positive and passive transfer tests are negatve with tuberculin There
1s evidence that the reaction depends upon sensitization to decompo-
stition products anising from an inflammatory tissue reaction produc
1ng a nucleoprotein in the body

The hapten type of allergy has also been produced by Brucella
abartus mehitensts and suts Bacillus maller gonococeus Treponema
pallida Streptococcus hemolyticus and Streptococcus viridans

Likewise rheumatic fever and atrophic arthnics may represent
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bacterial types of allergy In rheumatic fever the occurrence of upper
resprratory infections and the development of rheumatic fever
strongly suggest a sensitivity to streptococcr These organisms are
absent 1 the blood and tissues in rheumatic fever and this 15 adds
tional evidence 1n favor of the allergic nature of this disease

Subacute bacterial endocarditis may likewise be a mamfestation
of an allergic reaction occurring on a previously sensitized site the
previously damaged heart valves 1in rheumatic fever with a filtering
out of enormous amounts of Streptococcus viridans orgamsms on the
valve leaflets with the production of inflammatory cauliflower like
growths

Hemolytic streptococcus filtrates have been used in rheumatic
fever pauents and a defintte reduction 1n attacks has been reported
A high degree of immumity can be produced and this method offers
the best possibilities in preventing recurrences Injection with strep-
tococcus filtrates results 1n immediate large shin reactions and 1t 1s
nportant to treat these patients with small amounts over 2 long
peniod of time 1n order to produce an immumty Likewise 1n
atrophic or infectious arthritis small doses of vaccine following the
principle used 1n coseasonal pollen treatment 15 highly beneficial
which would mndicate an allergic bas:s for these diseases

In asthma and allergic rhinitis the role of bacteria 1s very much
disputed They probably rarely cause allergic thimtis and asthma
but may be contributing factors as evidenced by the frequent occur
rence of asthma following an upper respiratory nfection  Colds
only cause asthma in an allergic individual Scratch or cutaneous tests
with bacteral proteins are usually negative while mtradermal tests
give delayed positive teactions equally in nonallergic and allergic
ndividuals In general removal of foc1 of 1nfection 1s mndicated but
rehef of asthma or rhimitis does not occur Treatment of thimtss and
asthma with bacterial vaccines may result in temporary reltef 1n
some patients but the author feels that this 15 due to a nonspecific
effect sumilar to the relief obtained at times with the use of any
foreuzn protown sach a8 peptone lactigen eic

PERIARTERITIS NODOSA

The first observation that perniarteritis nodosa may be an allergic
disease was made by Gruber 1n 1925 hline and Young 1n 1935
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reported three patients in whom allergy was demonstrated Cohen
Kline and Young 1n 1936 stated that this disease 15 due to 3 severe
allergic reaction occurnng in the blood vessels and a diagnosis
could be made clinically on a biopsy The occurrence of asthma and
perarterttis mn the same patient has been reported by varous ob
servers such as Rackemann and Greene 1 erght patsents and Berger
and Weitz 1n one patient The author has observed two patients at
the Cook County Hospital both young males 2 and 28 years of age
with hay fever asthma and food sensiwvities who developed typical
findings of this disease proved by biopsy of muscle tissue

Ruch 1n 1942 reported the occurrence of this disease 1n seven pa
tients who had serum sickness as a result of admimstration of serum
Four of these patients m additzon had been grven sulfonamide drugs
Ruch Iikewise later reported the occurrence of generalized lesions of
perarteritis nodosa in another patient who had fever and conjunc
tivatss following continued sulfathiazole administration

His conclustons are that the continued use of a sulfamlamide drug
or a foreign serum after symptoms of hypersensitivaty have occurred
or the njection of a single large amount of foreign serum carmes
the danger of producing vascular damage of the pertarteritis type

Rich and Gregory 1n 1942 also demonstrated the production of
perarterttis nodosa 1n rabbits following serum sickness Acute diffuse
glomerulonephritis occurred 1n a number of the rabbits sufferng
from serum sickness and this would indicate that some cases of
glomerulonephritis occurring in man Mmay be due to hypersenaitivity

Perartenitis nodosa 1s a necrotizing arterius affecting the medium
sized and small arteries of the body accompanied by systemic symp
toms of infectron with additional local symptoms depending on the
organs wmvolved The visceral artertes are more frequently tavolved
than the peripheral arterses so that internal hemorrhages renal 1
volvement resembling acute glomerulonephritis and gastromtes
tinal hepatic cardiac or organic nervous dis¢ase symptoms m;}'
appear Cutaneous hemorrhages urticaria purpura and tender rcd
dened subcutaneous nodules appear 11 the extremities A high bloo
eosinophihia 1s usually present at trmes reaching 60 and 70 per cent
as 1n the authors two patients When the superficial artenes a\‘?
mvolved the characteristic nodales may be felt along the course ©
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the artery, or a biopsy of a tender muscle may disclose 2 necrotizing
arteritis, typical of this disease

It 13 very Likely that this disease 15 2 manifestatron of a hypersenst
twvity smular to drug allergy, serum sickness, or bacteral allergy
with the allergic response occurring 1n the blood vessel walls as a
result of the union of antigen and reagn n these tissues



Chapter XII

Serum Sickness and Prophylaxis

Inalarge percentage of individuals who are mjected with a foreign
serum, reactions occur which at times may be sertous or even fatal
It 15 estimated that go per cent of people are affected followng mjec
tions with a foresgn serum The physician should be acquarnted with
the mamfestations of serum disease because the symptoms are 5o
vanable that unless the disorder 1s vecognized or antictpated, a
diagnosis of some other acute disease will be suspected

‘There are three distanct types of serum sickness

1 Ordinary serum sickness
2 Accelerated serum sichness
3 Atopic or allergic serum sickness

ORDINARY SERUM SICKNESS

“This 35 the most common type, and 1t occurs after the admimstsz
tion of horse serum, with 2 lapse of six o fourteen days, uswally
nine to ten days following the wyection The symptoms may be
urticana, angioneurotic edema, jomnt patns, fever, shan eruptions,
and even asthma An eosinophilia may or may ot be present
The seventy of the symptoms 1s dependent upon the amount of
serum njected and the manner of admmistranon, whether subct
taneously, ntramuscularly, or wtravenously If a large amount of
serum 15 injected ntravenously, 100 per cent will develop scrum
sickness If the same amount 15 injected intramuscularly, about 6o to
o per cent will develop serum sickness, whereas a subcutaneous i
jection will affect about 40 per cent

202
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Heredity 1s not a factor 1 1ts production, nor 1s the mechanism
mvolved clearly understood These people are not especially senst
tive to horse serum and scratch, intradermal, and ophthalmic tests to
horse serum are negative Various antibodies, mncludimg heterophilic
antibodies, are demonstrated 1n the patients serum during serum
sickness however, these have not been shown to be mvolved 1n 1ts
production There 13, as yet, no proof that 1t 15 an antibody antigen
reaction or that circulating antibedies or reagins play any etiologic
ole

The skin eruption of serum sickness appears at the site of injection
It may be urticanal, rubellaforme, scarlatimforme, erythema multt
forme, erythematous, or petechial The eruptton usually lasts two to
three days and may persist for five to seven days Fever of 100 to
104° F may follow a chill and persist for ten to fourteen days En
largement of the superfiral lymph glands usually appears with the
onset of fever and the skin eruption At the same time the spleen
may become enlarged and palpable Swelling redness, and tender
ness of the jomnts, mnvolving the small joints of the hands and feet,
temporomaxillary joints, and those of the elbows ankles and knees
frequently occurs and flurd containing horse serum has been 1solated
from aspiration of a joint on several occasions Pleural and per:
cardial effusions have been encountered in pattents with serum
sickness

LaBoraTory FINDINGS

The blood reveals a constant leukopenia with a relative lymphocy
tosis and an eostnophihia may or may not be present A drop 1n blood
pressure and dimimshed coagulability of the blood have been ob-
served The sedimentation rate of the erythrocytes 15 usually normal,
but may be elevated 1n the presence of a complicating mfection
There are no abnommal blood chemustry, urine or spinal flud
findings

ACCELERATED SERUM SICKNESS

This reaction follows 1n a patient who has recerved an mjection of
a forergn serum for the second time and at an mnterval of longer than
four weels The reaction may be the same as that of ordinary serum
sickness, or 1t may be very severe or even fatal



204 CLINICAL ALLERGY

Should large amounts of serum be given ntravenously, the symp-
toms may be very severe and even mmediately facal

Various anutbodies can be demonstrated 1n the blood, such as
precipruns, anaphylacuc anubodies, and reagins Posttive slan tests
and passive trausfer tests are present 1 this type

Yt 15 ratzonal to assume that the accelerated vaniety of serum sick-
ness 15 an acquired form of allergy to serum as a result of 2 previous
mjectson These reactions are more prone to appear fotlowing the
use of horse serzm for hema rrhage, scarlet fever antitoun, tetanus
antieox, and streptococcus antItoXIn serums

ATOPIC OR ALLERGIC SERUM SICKNESS

Thus type 1s the most important for the physician to guard aganst
stfce 1t causes immedsate death It 15 most unfortunate and dramatic
for a well patsent ta walk 1o a physicran’s office, be given as little
a5 0 1 tc or 0 2 c¢ of horse serum, and, almost before the needle can
be removed, groan, turn ashy whte, cotlapse, and become hieless
before epsnephrine tan evens be admunmstered

Three distinct types of pathology have been described on post
mortem examsnation The first type s the hepatosplanchnic enlarge-
ment 1n wiich the hver and splanchnse vessels are so engorged that
ather parts of the body have no blood Thus s also seen 10 anaphy
lacue shock 1n dogs

The second 15 the pulmonary emphysema variety, and spasms with
distention of the bronchioles are found The patrent does not wheeze
but just stops breathung Anaphylacuc death m gumnea pigs reteals
these same findings

The third type reveals extreme right heart farlure, wath tremen
dous dilatation, and 15 similar o anaphylactic death in rabbits

The diagnosts 1s made on the history of a previous mjection of 2
foreign serum and a famuly hustory of some allergic disturbance such
as hay fever, asthma ecrema, or uriicana Before adrmmstering any
serum the ophehalmic test should be done It consists of wstlling
ane drop of 1 1-100 dilution of horse serum into the con)u‘nmval sac,
Teching of the eye and reddemng of the comunctiva mdxm(tics 2
positune reactiont “Thus test has a hmated value, however, i1 chuldren
since 3t may be negatie i the presence of horse serum sensmvxtyﬂ
1€ the 1 100 horse serum 15 negauve, the test may be sepeated, untnn

1 drop of a ¢ 16 dilution If the opthalmic test 18 negative, a Scs
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test should be done, applying 1 drop of a 1 100 horse serum diluuon
If the test 15 negative after an interval of fifteen minutes, an intra-
dermal test 1s done with o5 cc of a 1 100 horse serum dilution, then
o5 cc of a1 10 dilution, and finally, 05 cc of concentrated serum
When these tests are negative, 1t 18 safe to give the serum Serum
stckness may still develop, however, but no severe immediate allergic
reaction will develop

Should the individual give a history of allergy, regardless of the
type of allergy, and serum 1njection 15 contemplated, the above tests
must be given If the patent reacts, even slightly, serum should be
withheld and some other variety of sernm used, as goat serum or
toxoid

A despeciated horse serum globulin 18 now obtamable 1 which
the albumin fraction has been removed and the globuln which
contains the antibodses 1s retained Thus type of serum may produce
anaphylaxis and even death, but serum sickness reactions are not as
irequent

Despeciated horse serum 15 absolutely contraindicated to any pa
tient who reacts specifically to the conjunctival or intradermal and
scratch tests

Prophylactic toxod can be given m two njections 2 week apart
A third njection of toxoid causes a rapid 1ise m the antibody titer
and serum reactions do not occur Toxoid can be used prophylac
tically i tetanus and diptheria immunization giving the two mjec,
tions prophylactically and the third mnjection may be given at a later
period at the time of exposure

Ingection of

Allergy Eye  Intradermal  Scratch Serum
Serum shock plus plus minus None
History of allergy plus plus minus None
Nonallergic plus plus minus None
Nonallerglc plus minus minus Carefully
Nonallergic minus minus pmnus Yes

Schedule of dilutions
Concentrated Normal Normal
Serum o ec plus Salme 435 6c Saline 435 cc

equals 1 10 didution  plus 0 5 cc. of 1 10 dilution
equals 1 100 dilution
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In dong the tests, always begin with the 1 100 dilution, then use
the 1 10 dilution, and finally, the concentrated serum Wait fifteen
minutes between tests for reactions to appear

THE ARTHUS PHENOMENON

This reaction was first described by Arthus, 1 1gog 1n expen
ments on the rabbit, and the same type of reaction occurs n the
human following repeated ntradermal, sub or Intramus
cular mnjections of a foreign serum The local reaction 15 an mflam
matory swelling which rapidly undergoes necrosis and gangrene,
resulting mn extensive sloughing of the mvolved area The Arthus
phenomenon invariably results from repeated serum wnjections and
when local serum reacnions from a previous mjectson are sull present
The smjections need not necessarily be given 1n the same area each
ume n order to cause this severe reaction

Climically, postive tests to horse serum, goat serum, or rabbit
serum are found, as well as positive passive transfer studies

Precipitin in large amounts 1s present i the blood serum of these
patients Most observers believe that the Arthus phenomenon results
when anugen and antibody meet within the tissues The antibody 15
probably preipitin Many deaths have been recorded m the litera
ture from extensive sloughing of large areas of gangrenous tisue
resulting from repeated mjections of serum wn hypersensitive pd
nients To avord these reactions, patents should be tested first o
horse, goat, or rabbit serum and repeated serum injections should
never be given when a local or systemic reaction 1s stsll present fol
lowing the previous serum njection

The wnadence of allerge reactions from convalescent human
serum 15 Teported to be around one per cent Pooled convalescent
serum from several donors will dilute allergic antibodies and fewer
allergic reactions will occur

ALLERGY FROM BLOOD TRANSFUSION

Transfusion of blood from an allergic indvidual has resulted i
passively sensinzing a nonmal reciprent Loveless, in 1943, demod
strated that blood donors who were hypersensitive (o ragweed pollen
¢ransferred this hypersensitivity to eipients previously not allergic
to pollen The sensinung factor present it the transfused blood was

removed and taken up by the nasal mucosa, conjunctna, and skin
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Cutaneous sensitivity could be detected as early as one and one-
quarter hours following transfusion Nasal and conjunctival tests
were positive from two and three quarters to twenty four hours fol
lowing transfuston Anttbodies acquired through transfusion are re-
moved from the arrculation 1n less than twenty four hours and appear
1n the skin first and later m the conjunctiva and nasal mucosa The
duration of the sensitivity may persist from twenty four days to
twenty two weeks From the chimcal and practical pownt of view,
allergic individuals should not be used as blood donors

The following outhne describes the cutaneous tests employed to
determine the presence or absence of sensitivity to the serum—
usually horse serum—in the case of tetanus

Technic Remarks
A Scratch test 1 Posttive local reaction area of
1 Make 2 superfictal scratches edema about oy inch I di
on front {volar) surface of ameter winh erythema (Wke 2
erther forearm wheal), with or without finger
2 Applya drop of 1 10 dilution like projecttons at arcumference
(01 cc serum m 99 cc of (pseudopodia), appears within
150tomc NaCl solution) aver 15 to 20 minutes
upper scratch (use lower 2 A negative reaction does not al
scratch as control) ways mean that 1t 1s safe to give
3 If, after 15 to 20 mumutes, no serum
Tocal or constitutional re 3 A postuve reaction does not al
action occurs proceed to the ways indicate that 1t 1s danger
cutaneous  test, described ous to give serum
under {4) 4 But when a positive reaction
does prove to mdicate clmeal
B Intracutaneous test sensitivity the sooner the reac
4 Raie a tiny wheal (smallest tion and the greater 1ts size, the
amount of serum practicable) greater 1s the likelihood of a
on the front (volar) aspect of constitutional (anaphylactic) re
erther forearm action
5 Use the following dilutions 5 ‘The tests must be given each
Presumptive positive senst tme serum 15 to be injected
uvity 1 10000 dilution f (may change from positive to
Negauve semsitvity 1 1000 negative or vice versa)
dituion 6 Constitutional reactions various
Under all arcumstances at forms of * serum sickness’ to skin

15 to 2o munute intervals, 1f tests are dentical with those
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Technic Remarks
preceding  dilutions  gyve which follow 1njections of serum
negatne readings, repeas tests for prophylaus or therapy, they
an the order of the next Jower may Iollow with either negatve
dilution 1 1000, 1 1006, 1 10 or postive Teactions

Presumpuve diagnosis of sernm senstity (2) presence of allergic
complants (hay fever, asthma, hyves, food SEnsitivities, Mugraine, eczema,
etc) an the patient or relaiives (past or present), (b) serum wmjections
a1t the past (; diphthersa, p etc), without any reactions
{early or late)

Probable sensttavity () skan reactions (or ophthalme reaction) postive
on previous oceasions, (b) alterpe compt { g, coughing, wheer
g, burning eyes, stomach ache, hives 1tching headache, etc) when
around horses (if horse serum 1s to be used) or cows (if bovine serum 15

o be used)
Posittve sensitrvaty (2) allerge difficulties from previous wnjections of
horse serum, (b) constitutional (anaphylactic) from ¢

or ophthalmic tests for sensitivity, (c) constitutional reaction dunng
present injections

The following outlitie should be helpful 1n avording muid to fatal
reactions to prophylactic or therapeutic doses of antitetanus serum

A Adminster tetanus antitoxin only if essential

1 Are the indicauions present? Can care of the local lesion by stself
be adequate?
Capn tetanus toxord be used 1n place of tetanus anmouni A
booster dose of 01 cc of exther flwd ot alum precipitated toxoid
15 adequate even though tetanus toxoid was tjected five 10 X
years previously In certam instances (delay, strong Jocal lesions,
hemorrhage) a booster dose of tetanus toxoid should be sup-
plemented with 10 660 unuts of tetanus antitosan

0

B Determine whether the patient 18 sensttave to horse serum (history,
physical examination skin tests)
C Under all arcamstances adopt the following measures to avord

reattions to tetanus antitoxin
1 Admnister an appropriate antshistamine compound, 1n sufficient
, brally or [ 1ly (when feasible), at least 30 min

7

utes before mnjecung tetanus antitoxin (no mateer what the hus-
tory, phystcal examination, or tests reveal)
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A syringe contaimng 2 cc. of epinephrine hydrochlonde (1 1000)
should be immediately available to treat any acute serum re-
actions

A synnge g 5 cc. of diphenhyd: hydrochlond:

(for nt: ) should be diatel ble to
assist 1n the control of acute serum reactions (1 to 2 cc. to be
mnjected, and repeated as necessary)

In the presence of a probable or posiuve diagnosts of serum
sensitivity, the pauent should be hosputalized for at least twenty
four to forty-eight hours

All pauents who recense tetanus anttoxsn (independent of
hustory, physical examination, or tests) should be gnen one of
the antthistamine compounds for fourteen days to avoid all
forms of serum sickness

Inthe p ofap 1ve, bable, or positive diagnosis
of serum sensm\my, m addmon :o antihistamine therapy, hos
pitalization, and epinephrine hydrochlonde (as needed), employ
the following method of hyposensitization

Drlution of
antitoxtn  Folume  Route Interval and remarks

1 1000 01 Subcutzneous rp minutes between each injection
o2 of antitoxin
o3
o5
10

1 100 01  Subcutaneous In case of reactions durtng course of
oz mJen_wm treat reactions continue
[ dose preceding reaction, gradually
10 increase dose if further difficulty 15

not encountered

t 10 o1 b In case of mncrease 1n
oz tervals between ll’ljeCﬂOnS to 30
o5 minutes
10

Nune

luted) o1 1

oz
o5
10

Rest of serum as one dose intramuscularly
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D. At an appropriate interval after serum prophylaxis (four to six
weeks after the newly recommended dose of 5000 t0 10,000 units)
inject 0 cc. of alum-precipitated tetanus toxoid (use the newly
marked purified products) and repeat dose in one month, Thus,
on subsequent occasions, tetanus toxoid may be employed in the
form of booster doses in place of antitetanus serum.



Chapter XIII

Preparation of Extracts

Extracts used for cutaneous tests intradermal tests and treatment
may be purchased from various sources 1if the physician has not
sufficient time or laboratory space for their preparation In perform
ng cutaneous tests the commercial dry powders are recommended
since therr preparation 1s somewhat time-consuming

The solutions used m 1ntradermal testing and treatment are pre-
pared n vanous ways by different allergists the main drfferences
being m the formula of the extracting fluid used The author prefers
to use an 1sotomic 5 per cent dextrose solution with ¢4 per cent
phenol as a preservative It 15 the least imtating and does not de-
tertorate as rapidly as saline solutions

Dextrose 113 ounces
Sodium bicarbonate 80 gr
Phenol 75 gr

Distilled water tomake 1 qt
PoLLEN EXTRACTS

Commerciat dry pollen 1s purchased since ats collection and drymng
are time consuming

Three grams of the dry pollen are placed n a filter paper 1n a glass
funnel and anhydrous ether 1s slowly poured over 1t until the ressdue
runs clear The yellow liquid contams the fat portion which can be
€vaporated and used in patch tests in pauents with weed dermatitis
due 1o the fat element
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The pollen 15 allowed 1o dry for about one to two hours and st 15
then added to 100 cc of the diluent 1n a stoppered flask and placed
the refrigerator I¢ should be slowly shaken at ntervals and allowed
to extract for forty eight hours After forty eight hours the solution
15 filtered through a Sextz filter tested for sterihty and is now ready
for use This concentration 15 a 3 per cent solution and 1s diluted as
follows

tcc of the 3 per cent solution plus 2 ce. of diluent=3 ¢c of 1 100 soluton
1ce.6f1 100 solution plus g cc of diluent=10 cc of 1 1000 solution
tee of 1 1000 solution plus g ce of diluent=10 cc of 1 16 000 solution

Fearazrs

Feathers are obtaned divectly from the fowl care being taken
that no blood or water comes i contact with the feathers One part
by weight of feathers 1s added to five parts by volume of the extract
ang flmd and placed 1n the refrigerator for forty exght hours At the
end of this time the matenal 1s placed 1n gauze and alf possible flmd
15 squeezed out The flnd 1s then filtered through a Sexz filter and
placed 1n steniie bottles Cultures can be made 1n dextrose broth if
desired to determine sterthty This extract can be used for scratch
or cutaneous testing but for imntradermal testing 1t should be difuted
ten times with the extracung fluid

Doc Ham Car Har Raserr Hawr Horse Har Goar Har
Carrre Har Horse Danper Sneer Wool. AnD
Camer Har

The ammal 1s shaved or clipped dry care being taken not to us
water The matersal 15 washed with carbon tetrachlonde and allowed
to dry It 1s weighed and one part by weight 1s added to five parts by
volume of extracung fimd The extraction 1s earried out n the 5&
frigerator for forty eight hours with occasional stirring and 1t 18
then Bliered through a Seaz filter 315 daluted ten times with extract
ng flmd for itradermal testing

House Dust

bedroom and other portions of
ould be weighed and washed
he of

Ordinary dust 1s obtained from the

the house with a vacuum cleaner It sh
«with carbon tetrachlonde before extraction One patt by wesg]
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the dried house dust 1s added to five parts by volume of extracting
fluid and 1t 13 allowed to reman 1n the refngerator for twenty four
hours All the fluid 15 expressed by squeezing through gauze The
extract can be used as 1s for a scratch test, but for intradermal use 1t
13 filtered through a Sextz filter and tested for sterility

Stronger extracts can be made by evaporating down to 3 of 1ts
volume and dialyzing the extract through fine cellophane

Orris Root

One part of powdered oms root 15 added to five volumes of ex
tractung fluid and placed 1n 2 refrigerator for forty-eight hours It 1s
then filtered through a Seutz filter and diluted fise tumes before 1t
can be used for intradermal tesung

COTTON\SEED AND FLAXSEED

These extracts are prepared from the seed, which 15 weighed and
then macerated with a mortar and pestle or ground n a food chop-
per One part of ground seeds 1s added to five parts of extracting
flud and extracted 1n the refnigerator for forty-eight hours The
fluad 15 squeezed out through gauze by pressure Considerable fat
from the seeds 15 present m this extract and this 15 removed by
shaking m a separatory funnel with three volumes of anhydrous
(water free) ether After standing for two hours the fat free portion
1s drawn off and filtered through a Seutz filter

The cottonseed and faxseed extracts must be diluted to 1 1000
dilutions before they can be used 1n intradermal tesung and some-
tumes 1t 15 safer to start with dilutions of 1 10 000 or 1 100 000 These
extracts are highly anuigenic and often cause severe local and sys-
temic reactions n sensitive patients and, therefore, extreme care
should be exercised mn testing with these substances It 1s always
safest to test with a 1 1000 dilution on a cutaneous test and, 1f nega
tve, an intradermal test may be made witha 1 10 oo dilution

Karox anp Corrov

‘The fiber 1s used for extraction and the procedure 1s the same as
with cottonseed and flaxseed, except that 1t 18 not necessary to defat
with anhydrous ether The extracted material 1s diluted ten times
for scratch testing and twenty times for intradermal testing
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PyrETHRUM

One part by weight of dried pyrethrum powder 15 mixed with five
parts by volume of extracting flurd It 1s extracted 11 the usual way
for forty-eight hours and filtered through a Sexz filter Dilute the
extract five times for ntracutaneous testing

Tosacco

One part by weight of untreated leaves 15 added to five parts by
volume of extracting flmd, and allowed to extract for forty enght
hours Dialyze through a cellophane membrane for several washings
until all mmtants are removed Filter through a Seitz flter For i
tradermal tesung at 1s diluted twenty himes

Tozacco Sxoxe

The smoke of sexeral aigarettes 3s suctioned 1nto 3o cc of dextrose
solution untsl no further darkemung of the solution occurs This 15
done by holding a lighted aigarette to the suction tubing which
carries the smoke directly through a tube mto the solation It 1s then
filtered through a Seitz filter For intradermal testing 1t 15 difuted

tWEl’lty times
Six

One part by weight of the crude cocoon fiber, or the powdered
pupal matenal 1s mixed with five parts by solume of extracting flud
It 1s extracted for forty exght hours and filtered through a Seiz filter
For wtradermal testing 1t 15 diluted twenty times

CereAL Grains {(WHPAT, RYE, BUCKWHEAT, BArLEY, Cory,
Oars, AND RicE)

The grams should be 1n the natural state and unpolished nce
should be used Grind n a coffee m)), or with an ordinary mortar
and pestle, add one part by weight to five parts by volume of extract
mg Rud and exwract for forty eight hours 1 the refngerator All
the hquid 15 squeezed out through gauze and stenihized by ﬂltcnng
through a Seiz filter The concentrared matenai 15 used for scrate
testing, and for mtradermal testng 1t 15 dituted 20 times
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MeaTs (LAMB Porn, BEr¥, CHICKFN, VEAL, AND TURKEY)

Obtam fresh meat and remozve all possible connective tissue, grind
through a meat grinder, add one part by weight to two parts by
volume of extracting flind, and extract for forty eight hours m the
refrigerator Fxpress the flud portion through gauze by squeezing
The fat must be removed by shahing the extract with four volumes
of anhydrous (water free) ether n a separatory funnel for at least one
hour After the fat 1s yemoved, dilute the remaming extract two
times with the extracting fluid to prevent jellying Sterthize by pass
mg through a Settz filter The undiluted extract can be used for
scratch testing For intradermal tests 1t 18 diluted ten times with the
dextrose extracting flud

Juiey Trurrs {TorATo, ORANGE GRrAPTFRUIT, LEMON, LIME)

Express the juuce through a press or orange squeezer Two volumes
of juice 15 mixed with one votume of glycerme Cover the surface
with toluol and extract for forty eight hours n the refrigerator
Remove the toluol by means of the separatory funnel and sterilize
by filtering through a Sertz filter This concentration may be used
for scratch tesing and, for 1ntradermal testing 1t 15 diluted ten times
with the dextrase extracting fliid

FRUITS (PEARS, PINEAPPLE, BANANA, APRICOT, APPLE,
PEAcH, AnD PRUNE)

It 15 mmportant to obtain these fruits fresh and in season The
whole fruit 15 macerated to thoroughly mix solid with iquid por
tions One part by weight 15 added to one part by volume of glycero
saline

Suer’s solution - Glycerme 46 Gm
Sodium chlonde 4 Gm
qs ad disulled water 100 cc
Other steps are the same as those described under juicy fruits Dilute
ten times with dextrose extracting solution for mtradermal testing

BFRRIES, CHERRIES, AND GRAPES

Obtain these fruits fresh and crush to thoroughly mix solid and
flwd portions Three parts by weight 1s added to one part by volume
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of glycerosaline solution (Suer) Cover the mixture with tofuol and
extract n refrgerator for forty eight hours Squeeze the muxture
through gauze remove the toluol by filtering through a separatory
funnel and steniize by passing through a Sentz filter Dilute ten
times with dextrose extracting fluid for imtradermal testing

Yeast

Prepare from a cake of Fleischmann s yeast Defat with anhydrous
ether two volumes ether to one part yeast then place i jar twelie
hours Thien expose to atr to drive off fames Add one part by weight
of dried defatted yeast to five parts volume of dextrose extracting
flnd Extract 1n refrgerator for forty-eight hours Pass through Seiz
filter and dilute for intradermal testing to 1 200

Dares Fics PRUNES

Add one part by weight to five parts sofune of glycerosafine Ex
tract for forty eight hours Pass through Sestz filter and dilute ten
times for 1ntradermal testing

ConpivEnTs (Vanitta Rep PEPPER GrrEN PEPPER
Musrarn GINGER)

Obtain 1 dried state and gnnd finely one part by seight 1s added
to five parts by volume of dextrose solution Extract forty eight hours
Daalyze 1n a cellophane bag several tumes until all writants are re-
moved Seiz filter and dilute at least twenty times for mntradermal
testing

Brack Preper

Use ordinary black pepper Add one part by weight 1o five parts
by volume of dextrase soluuion Dialyze as with condiments after
extracting 1 refrigerator for 48 hours Seitz filter Dilute at least
twenty nmes for sntradermal testing

CarawAY SEED

extrose solu

by volume of d
Add one part by weight to five parts by g tumes for

uon Follow procedure as with condiments Dijute twen!
intradermal testing
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Fisit anp Sea Foop

Same as for meat, except add only one part fish to five parts dex
trose fluid Defat with anhydrous ether Filter through Senz filter.
Dilute to 1 200

OL1vEs, GREEN AND Brack

Crush and defat with anhydrous ether Add equal parts ground
olive to detrose extracting flud Allow to remain for forty exght
hours Filter through Sesz filter and dilute twenty times for skin
testing

AvocApo PEAR

First defat, then extract the same as with solid fruits, using one
part by weight to five parts by volume of glycerosaline solution Ex
tract for forty exght hours Then Sestz filter and dilute ten tmes for
ntradermal testing

GLuE

Add one part by weight of sohid glue to twenty five parts by volume
of dextrose solution Extract for forty exght hours Dilute twice after
extraction, and filter through a Seitz filter Scratch tests are made
witha 1 1000 dilution and mntradermal tests with a 3 10,000 dilutton

Guns (TRAGACANTH, Acacia KArava)

Heat in water bath for one hour at 60° G (140° F ) for three con-
secutive days Add one part to one hundred parts dextrose solution
Extract for forty eight hours Seutz filter and use as 1s for testing

Hors
Add one part by weight to five parts dextrose solution Extract for
forty eight hours Sertz filter and dilute twenty times for testing
Dre

Add one part by weight to five parts dextrose solution Extract for
forty esght hours then dialyze as with condiments Seitz filter and
dilute twenty tumes for skin test
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Caseny

Add one part by weight to 50 cc glycerosahne solution Extract
forty esght hours Seitz filter and dlute to 1 100 for skin testing

CHEESES

Add one part to five parts of dextrose solution Extract for forty
etght hours Seuz filter and dilute twenty times for skan testing

Lrary VEGETABLES (I ETTUCE OkRA StrinG Brans Seivach
CarvirLower CABBAGE AspAraGUs ann Tumnie)

Grind the fresh vegetable m a food gninder mix the sohd and
watery portions and add one part by weight to one part by volume
of glycerosaline solutson It 1s not necessary to add toluo! The same
steps are followed ont as for the other foods described above

Peas avp Beans

The untreated seed 1s purchased and after grinding to a fine meal,
one part by weight 1s added o three parts by volume of dextrose
extracting flnd Express the juice by squeenng through gauze and
defat with anhydrous ether Addiwonal steps are the same as for the
other foods Dilute ten tunes for intradermal testing

Poraroks Carrors Onions SWEET PoTATOES anp BEETS
Pecl and grind n a food grinder add one part by weight to one
part by volume of dextrose extracting fluid and extract n refrigerator
for forty-eight hours Stenhze by filtenng through a Sewtz filter
Dilute “en times for mtradermal tesung
Arr. Nuts (PEANUTS Arsonns Watnors Pecans E1c)

Remove the shells and grind the kernels Add one part by weight
to two parts by volume of dextrose extracting fhud and extract for
forty erght hours Defat with anhydrous ether the same as described
for meats Dilute ten times for mtradermal testing

MiLn

Fresh shiamed ik (oo cc ) 15 used and the casemn s remosed by
adding a guaket tablet or 25 €¢ of 1 per cent renmn Place sn an
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mcubator at 7° C for tinrty minutes caution being exerased not
to stir the mixture The clabber which contains the casemn 15 re
moved by filtering through gauze and then through filter paper The
filtrate contans the lactalbumin which must be precipitated from
the whey by adding three volumes of acetone to 1t and then placing
1t 1n a refrigerator for twenty four hours Pour off the supernatant
fluid and discard 1t Centnifuge the Temaining filtrate and wash 1t
with acetone several times and dry 1t 1n the mcubator One weight
of the dried powder 15 mixed with fifty parts of glycerosalme solution
(Suer) and extracted for forty eight hours The remaining steps are
the same as for the other foods described Tor intradermal testing
dilute 1t twenty times

Ececs

Separate the egg yolk and the egg white The yolk 1s mixed
and stirred with ten parts by volume of the dextrose extracting furd
and extracted for forty eight hours Defat with anhydious ether and
sterilize by filtering through a Seitz filter Dilute twenty times with
the extracting flud for intradermal testing

Egg white 15 diluted ten times with the dextrose extracting fluid
and allowed to extract for forty esght hours n the refrigerator
Sterilize 3t by filtening through a Seitz filter Dilute ten 1mes for
tradermal testing

Corree Cocoa anNp Tea

Grind the bean or tea leaves in a coffee mill and mix one part by
weight to five parts by volume of the dextrose extracting flnd The
other steps are the same as those described for peas and beans Dilute
ten times for intradermal testing

Or Exrracts (Poson Ivy [Ruvus ToxicopEnpron])

Fill a pint jar with the 1vy leaf Inexpensive rubber gloves and
scissors should be used in handling the 1vy because they should be
thrown away after handling

Saturate the leaves with anhydrous ether (water free) cover Jar
tightly and allow to reman for forty eight hours Pour the higud
mte a dish and allow 1t 1o evaporate Corn o1l which has been steril
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2ed in the antoclace, 15 added mn the proportion of one part ol resin
ta five parts corn oif and thas 1s the stock solution For patch testing
it is diluted 125 ~

ALy Orsrr Ous

Sufficient acetone U S P 1s added to the matenal {leaves) to cover
the leaves 1 a jax, which 15 then tighily covered and allowed to
rematt at room temperature for forty eight hours Shake the jar
gently several imes during this penod Pour the hquid mto an
evaporating dish and elwminate che acetone fumes by directly blow.
ng ont it with an electne fan A very viscid resin remamnng is the o
extract Almond otl, which has been sterilized 1n the autoclase, 1
added to the o] residue in sufficient amount 10 the pont of cotplete
solution Solution s aided by sery gentle heaung Dijute tius ma
tertal ten times With stenle almond ol for patch tesung

BacreriaL FiLtrRaTy

1 Inoculate 200 c¢ of glucose broth with 2 loopful of a pure

culture of the organism

2 Incubate at 37° C for six days

g Add 1 cc of meled phenol, drop by drop with copunual shak
mg Tius makes 0 5 per cent sofution of phenol

4 Place 1 the refrigerator overmght, pass through a stenile Seit
filter, and 1ransfer 10 stenle vacane bottles

Test for sterdsty
1 After standing three or four days, remore o0 2 ¢ with a stertle

needle and syringe and place 1 thioglycollate glucose broth
2 Incubate for seventy two hours and if there 15 no growth the

filtrate may be used
5 If growth appears, the filtrate must be discarded and a new one

prepared
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Appendix 1

Hay Fever Plants and Their Locations
in the United States

7

Trees
The trees listed below are found widely distributed over all parts of
United States
Eln Oak
Maple Wallow
Poplar {cottommond) Box Elder
Ash fackory
Hazelnut Teee of Heaven
Sycemore Birch

In addztion the following trees ore responsible for hay fever in the
localities specafied

The paper euiberry tree 1s found throughout the eastern states, both in
the northern and southesn parts

The mountasn cedar tree grows in southern Texas.
The mesquite tree 18 found in various parts of Texas

The black walmut tree causes » rather severe type of spring hay fever in
Calzfornsa

The olive tree also causes hay fever an California

The black spruce tree grows in the northern states  Many patsents are
sensitive to the dried needles of this tree, developing hay fever symptoms
during the Christmay season when sxposed to thiz common type of Christmas tree

The trees cause hay fever during the months of February, March, and April.
In some localities, particularly the northern states where the trees pollinate
at a later date, symptoms of hay fever may be present sven a3 late a3 May,

Grass Group

June grass, or blue grass, 1s foud almost everywhere in the United States
except sn Georgie, Texas, and Miemi, Florida

223
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Timothy orchard grass and red top have the same distributions as blus
graas

Besowda grass and Johnson grass are found princypally in the southern
states including Florada Georgia Loutsisna Texas Alsbems Tennessse and
as far north as Lowisvifle hentucky

Sweet vernal grass 1s found prancaipally sn Baltimors Boston New York
Philadeiphia and Pattsburgh
Ragweed Group

Short ragweed and geant tagweed sre found everywhere an the United States
#ith the exception of the following catses Boise Idaho Portfand Gregon
Salt Lake Caty Utsh Sen intomic Texas

Western ragweed groms ip Illinois Idaho Texas Colorado and throughout
the weatern states

Southern ragweed 1s fourd an the states south of Missonra
Cocklebur 1s fourd throughout the United States

Burweed narsh elder is pertaeularly comwon throughout Illinoss sl sther
midwestern states

False ragweed 33 fourd in Idaho Colorado ard Utah
Siender false ragweed 33 found princapalfy ground San Antonia Texss

Narsh eluer grows in some midwestern fegions

Gogsefoot Group
Lanb s quarters 13 found in every region of the United States
Russsan thistle grows in the porthern part of the United States and 1y
rarely fowd in the southern ststes
Carejessweed Group
Pagweed it found widely distrsbuted threvghout the Unsted States
Yestern water hemp s found in the western snd southwestern states

Spany smarenth 1s found in the southwestern states

Warmwood Group
Annusad sage 13 fourd an patts of the Sosth and Southwest
Sage brush grows mainly in Isho el Utah but sx found an many otbes
western states
Brennial sage 3s feund in the midwestern states
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Prairse sage grows in Salt lake City and Utsh .
Miscellaneous
Red sorrel grows in the northern esstern and western states but not

south of Kentucky
Wemp grows in Missours Nebraska and Arkensas

English plantain 1s founr throughout the Unsted States

except for the
extreme southern part -

Yellow dock 13 common throughout some southeen states

The grasses cause svmptoms of hay fever from the middle of May until the
mddle of July The ragweed goosefoot end wormwood groups produce symptoms
from sbout August 1 unti) November 1

Hay Fever Plents
Outside the United States

Afberta has very littfe pollen but cocklebur and Russian thistle ere the
most important hay fever plants

In centra) and eastern British Columbra ssgebrush is common

Ontario especially the southern end has the identical pollen distribu
tion of Michigan snd New York states The trees grasses and weeds are the
sam 83 an our great lakes area

Quebec and Wontreal have ragweed pollen that compares with Vermont and
New York

¥exico Caty has very little ragweed pollen
pollens are sburdant
susrounding area

Ash oak and cedar tree
Bernuda grass 1s quite common in Mexico City and the
June grass sod timothy are also comon

Cuba and Puerto Rico have no ragweed pollen but sugar cane and Bermuda
grass are mbundant

Bermuda has no grass or ragweed problem but Gay reports large quantities
of cedar pollen in the air 1n March






Ok
Olave
Falout
Cottorwood
i
+ Sycamore
Bucalyptus
Ader
Acncaa
Deodar
Poln
Grase
Chenopodium
Plantain
Sege
Rogveed
Miacelluneous

Appendix 2

POLLEN RECORDS FOR 1949
IN POLLEN GRAINS PER CUBIC YARD
Arranged Alphabetically by States

J__FEB
u o
3

2

10

3

4 2

4

03
FIIT)
T 7
10 3
5 1
8 6

CALIFORNIA Los Angelest
AR WY JNE JULY AU SEPT CCT NOV DEC TOTAL

2

6 9

2 72 s 1 85

0 2 8 76

6 1 2 4 16

18 18 26

2 e 10 "

9 99 26 144

12 16 62 36 21 20 126 15 12 2 232

2 3 0 12 15 19 12 9 3 85

4 4 16 24 8 70

9 7 2 3 7T 18 1n 5 62
Pasedenn’

9 2 s u 1 364

2 158 108 6 27

4 22 7 4 127

14 14

8 o4 36 3 m

ws 8 1

10 54 2 15 2 3 7 106

15 55

9 15 1 8 2 43

3 o8 9 110

3 3 8 3 19

36 172 134 110 8 65 36 a7 s0 25 772

4 10 4 12 16 s 15 15 131

3 4

8
15t 189 134 154 72 T4 93 17 69 46 1212
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Cak
Cedar

Plantasn

Grazg

Russian thastle
Rochsa

Other chenopods
Sagetirush
Fomposate
Ragweed
Huscellsreous

JTunaper
Elm

Maple

Alder

Poplar

Birch

Willow

osk

Hickory
Feech

Ash

Poper mulberey
Sycanore
Landen

walnut

Sweat gum
Grass
Plantasn

Red sorrel
Red mulberry
Tres of heaven
Composate
Chenopodium
Regveed
Miscelloneous

Raseellsnsous

COLORADO  Glenwood Springst
(Jume - September) -

3
12
0 12 2
2 s 13
3 3
16 8 2
13 192
4
3 50 18
54 6 10

DISTRICT OF COLUMBIA Sashington!l
1n 88 49 8

50 92
6 46 255 289 6
15 2
z s 9%
5 12 s 1
4 50
1043 16
8 8 f
6 36 1
107
2520
w3 s B
8 40
o 12
ay 3 3

4 138 20 M 3
4 20
2 9 3
6 %

4 7 16

2 4 22

610 1537

4 28 650 362 18 26 16 34

FLORIDA  Key Westl
(June Novesber)
20 61 63 29
LU
3

-8

VAN FEB MR AR MAY MR TULY AUG SEPT OCT MOV DEC TOTAL
——e ST B T JOY NG SERT OCT NOV DEC TOTAL
54 5

156



Niams Beach!? 229
JAN  FEB  MWAR APR  MAY JUNE JULY AUG SEPT OCT MOV DEC TOTAL

Australaen pine 272 4 81 5 2 434
Grass 3 15 5 45 37 35 10 14 3 8 7 1 20
Araranth 2 2 1 1 1 7
Ragweed 49 3 20 12 1 1 B 194
Orlandold
(Sept 1 1948 Sept 1 1049)
Grass 74 45 393 358 306 166 114 130 92 44 48 sS6 1832
Gak 10 15 25
Alder 2 20 8 30
Hagnolie 10 10
Ragweed 22 133 266 50 4an
Mizcellanepus 56 4 &0

NEW NEXICO  Albuquerqued?
(February December)

Ela 4817 3460 8117
Jumaper 3 2376 190 25 2594
FPopler 1735 260 13 4438
Oak 46 30 76
Tamarask 203 902 395
Grass 290 186 160 196 10 842
Russzan thistle 7 197 443 30 B4 12 3 1085
Kochia 140 w09 @ 258
Composite 168 188 36 12 404
Rogueed 241 421 126 4 792
Miscellancous 28 40 110 38 16 4 54 8 2 16 286

NE¥ YORK Garden City36

(March ~ Septenber)
Mapte 136 s 192
Brrch 2 M7 230 1 1000
Foplar 1 1 12
Ash 1 w7 12 150
Sweet gum 6 1 7
Villow n 31
Eln 38 38
Beech 16 6
Hickory 2 2 1 5
Sycamore 29 107 7 M3
Black walms 3 4 7
586 1069 3 1658
Grass 10 144 184 & 12 83 496
Plantain 186 5 2 18 8 187
Dock 2 e 9
Linden s 2 7
Composcte 2 1
Chenopodium 3 19 on 33
Ragweed 433 1565 1998

Miscellancous 1 1



Falnut
Hickory

Pecan

Ash

Willow

Gross

Englash plantayn
Ragweed

Hazel
Fallow

Cedar

Eln

Atder

Birch

Poplar

Mapte

Ash

Oak

English walnut
Grass

Plantain
Chenapodzum

Soge
Muscellaneous

Birch
Oak
Ash
Maple

Gras
Ragweed

NORTR CARGLINA

(Januacy - October)

JAR  FEB MAR APR

162
206
7

9
301
8

Charfottedd

MAY JWE JULY AUG SEPT OCT MOV DEC TOTAL
209

16
441 1500 107
o 7
us 9 1
75 133 89
42
5
22 M2 78 ® 10 2 66
2 40 un 2 s
364 1786
OREGON  Portland?6
236
20 32
927 66 14
270 48 3
1065 816 15 2
3 4
2 40
8 15
46 23
2 m 2
3 48
28 150 485 140 40
13 26 %6 111 )
15 2 16 68 27 9
2
[
4 7 7
H
4 10 18 2
RHODE ISLAND  ProvdenceS0
{May - October)
422
8 6
6
42
5
224 390 94 12 16
515 8%

18

12

2168

un



UTAH  Salt Lake City5S
(Aprsl Septetber)

FEB MAR APR  MAY JUNE QULY

AW SEPT OCT MOV DEC

Alder 7
Jumiper 57
Poplar 612 27
Box elder 1248 143
Birch 6 4
Tallew 2 4
Wingscale 0 51 79 46
Geass ECE I 4
Gressewood 182
Serub onk 75 20
English plantasn 26 19
Ragveed 4
Tree of heaven 4 4
Russan thisele 131
his 2
Soger beet
Sege
Composate
Pagreed
Miscellaneous 18 16 M 12
WISCONSIN MilwaukeeSS
(April Cctober)
Villow ©
aple s
Box elder 8 ass
Eln 543 104
Rackory 3 M 10
Biech PR
Ash 31
Qak 258
Grasy 10 708 194
Dardetzon 2 2
Mascelluneous 2
Plantain

Regueed

15 4
4 2
150 308
us 2
2 2
10
48 386
2 2
7 1
23 2
.

1722 1949 7



232 MANITOBA  ¥iomipegS?
April October)

JAN_ FEB MAR AR WAY JUNB TULY AUG SEFT OCT NV DEC TOTAL
12

Alder 0
Poplar 43 a8
Elm 905 3 %8
Haxel 12 1
Maple 150 54 204
¥illow 6 4 0
Ash 2 4 16
Birch 2% 2
Osk B2 3 1 136
Grass 20 3% 12 8 bi]
Mustard 2 2
Chenopodiun 2B & it 104
Ragweed 206 s4 4 n
Sage 15 6 2
Miscellaneous 12 10 2 15

MEXICO  Mexico CityS?

(January October)

Ash 838 3051 497 6 15 07
Cedsr 426 se4 A7 41 14 82 41 69 176 1850
Alder 397 a2 331 1042
Onk 91 607 125 33 56
22 46 66 152 208 28 22 12 46
1B 30 45 “
n 2 29 12 55

4 14 334 36 568
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Pollen graina per cu yd of mir

Annual t: Maxinun | Apex | Average
State and City cont | date | regweed

1046 | 1947 | 1948 | 1949 | 1949 [ 1969 | intex

ARIZONA

Grand Canyon Mstional Park!

North Rin (fall only) 20 o1

South Rim (fall enly) 16 012
Phoenix (fall only)? 29 o
psss,

Lattle Rockd 3450 4679 )
CALIFCRNIA

Lassen Volcanse National Park! 3 o003
Los Angelest 6o 119 62 T oy 051
Monterey® 46 1 64 02
FPasadena® 122 68 9 114 087
Sequoss Natsonal Park! 3 003
Yosemite Natsonal Parkl 50 o
COLORADO

Colorade Springs® 1324 14 7e
Glenwood Springs! 68 14 8/25 078
Kesa Verde National Park! 97 052
coeEcTIOUT

Bridgeport? 1633 1724 181 9/6 3to
Faarfietd? 1391 260
Hartford® 321 3159 510 9/2 540
New Foven? 1906 856 1354 BTG 97 97 230
Stratford? 1212 26 0
¥aterburyl® 389 148 781 1181 uz 190
DISTRICT OF COLIMBIA

Washingtonil 2158 2108 2330 2186 < 220 9/1 E X

Vashington Asrport}! 2154 sa
FLORIDA

Everglades National Parkl ‘o

Ley Weard 20 2 o 12

Miums Beachl? 88 194 7 5/28 085

Orlantol3 n 36 9/28 60
@RGTA

Atlantalt 1420 1584 300
NLINOIS

Chacagol 4116 7516 4017 BOSY 583 /4 700

Decaturlb 9660 140

Pearial? 1307t 10324 108 o
[Rocktord1® 471 6569 11083 814 8/30 90

TOLNA
Zvansvilel? 12356 947 97 1o
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Pollen grains per cu_yd of asr

Max
State snd City i | Apex
1946 | 1047 | 1048 | 1949 | 1349 | 1949
TDIANA (Continued)
Indzanagal1s20 6655 7501 13633 1102 8/24
T0RA
Towa Caty?l 10178 13046 8851 4626 415 8/31
RANSAS
Goodland! 731
Trapprst?? 7846 885 . 9/5
MATNE
Orono?3 614 169 8/28
MR
Bethesdall 5755
MICHIGAN
Ann Arbor24 13758 12258 11002 116 9/2
Detrost?S 4983 3067 Sl44 M7 827
MINKESCTA
Minnespolas? w433 n576 /28
NISSOURT
st Lowne?? 13489 12 8/19
NONTANA
Glagier Nataonal Parkl
Befton un n
Many Glacier 9 s
NEERASKA
Omaha?® 12207 9307
NEVADA
Lake Vesd! 289
NEW HAMPSHIRE
Bath 185 169 54 /28
Beriin 214 1119 3288 2 N
Pethlehem 209 47 8
Carrot 54 JUR 7 1
Charlestown s4p 828 M1 92
Colebrook 15 79 6 2 97
Concord 264 208 500 so 827
Conwey 299 s+ 8726
Dixvilte 126 36 95
Errol 46 2 n
Exi az9 2069 1278 256 9/2
eter
125 M5 T a
Groveton
Hafsboro 189 A 12 8
s 738 s 9%

Hunsdale

Averoge
ragreed
andex

210

650

116 0
66 0

200 0

010
007

%00

no
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Pollen grazns per cu yd of mir
Anpual totals Moximum | Apex | Average
State ant City cont | date | rageeed
946 | 1947 | 1945 | 1949 | 1049 | 1949 | iodex
1SV BAPSHIRE (Contarmed)
Holderness 230 47 818 so
Teene 20 585 382 47 w3 g0
Laconua 29 1073 198 8 9 120
Lancaster 15 % 9 015
Lebanon 4 197 w8 116 % 170
Lincoln 27 199 & 827 10
Littleton 86 22 828 20
Sanchester 501 644 0t 828 10
Noos 1 Lauke 68 n 045
Nashua 137 2542 2027 aed 92 280
New Ipreich 360 580 148 819 %0
New London e 17 &1 10 91 60
North Coneay 32 300 40
Ostipee m  an 2 e/ 30
Pttaburg 7 2 a0
Plymouth 201 40
Rochmster 809 788 9 9 7o
Rye 530 810 3 9/3 150
Warren LLANS L ) 8 97 20
Yan an so  wm 90
Thatefseld %0 230 3 w7 20
2]
Dover30 167 20
Freehola3® 6126 720
Maplewood3® 1998 1003 1129 161 971 210
Marlbore30 3129 473 9/t 400
New Brunswick30 830 7036 4360 607 9/ o
Pitnarl 3995 510
Sandy Hook30 1719 90
Temneck30 1809 310
Verond30 s44 1306 1710 2180 2718 9/ 330
Weatwood30 839 80
Y AEXICO
Albuquerque32 97 o7 792 % 90
Y YoRK
Albeny33 2250 2374 2282 4585 366 450
Ausable Forksdd a1z 200
Big Indsen’d 216 36 30
Big Boose?d 60 T 2 S0 o8 6
Brer30 1203 un 1082 196 91 250
EBrooklyn30 851 143 1258 33 71 250
Buffalo™ 4994 4576 3261 3522 396 9/4 560
Croton3d 1ne 1728 20
Bast Bernedd 1604 e
Elaneredd w0
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State and Cuty

NEW YORK {Cont snued)
Fire Islangd3
Fleischmanna33
Flushingds
Garden Caty36
Hague
Haines Fal1s33
Tunter33
Indian Laked3
Jamazea3®
Jomestom33
Keene??

Reene Valley3d
Eeesyalledd
Lake George3?
Leke Kushaqua3d
Lake Placidd3
Liberty33

Lorg Lake33
Loon Leked3
Lowval1e33
Manhattand0
McReever3d
Minnewaska33
New Yark Metcopolitan Ave 30
North Creei33
Northville3d
01d Forge33
Pau) Smiths33
Phoensc1ad
Pine m11133
Plattsburg33
Pomona®?

Port Henry3d
Bsquette Laked
Remsen’
Rocheaterd7
Rockawa
Saranac Lake33
Shroon Lake (Severence)s®
Speculator33
Staten Island30
Tannersville3d
Tupper Lake33
Forokena®d
Whate Plasns30
Findhan
Zena®?

Pollen grains per eu

of mie

Annual total, Maxiaun | Apex | Aversge

count | date | ragweed

1949 | 1949 |  sndex
1072 230
466 12 70
900 1865 1285 1934 266 o1 90
1198 1437 1995 458 93 it
856 612 80 774 480 160
50
s72 364 330 59
358 226 630 80 70
1596 380
5616 o
454 56 80
78 158 234 32 10
1380 114 260
1233 g 220
082 14 180
ki) a4 T 34 100
1310 128 50
26 218 278 3% o Iy}
204 50
00
1327 1808 197 205 9 %0
126 610 908 106 100
777 as2 20
1217 1564 1911 1991 30 941 0
164 968 €30 1684 M6 200
746 250 70
704 12 %o
300 308 74 60
2116 388 » 2040
M0 396 378 26 28 60
1934 2636 4ro
10 i w0
74E “uo
525 o« 90
956 23362 1202 1974 26 400
2172 2396 1858 5725 503 &30 ATO
1515 3774 oo 71 430
802 1138 170 0
290 154 M8 34 50
790 68 366 BS0 XM 20
1350 1906 266 32 9 250
E I s0
418 352 602 a8 a0
376 404 278 692 58 70
1090 1426 1425 244 91 270
1722 46 2782 1880 180 280
484 7188 610 £ 2o
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Avwal totals Moxamm [ Apex { Aversge
State and Caty count | date greed
1046 | 1947 | 1943 | 1949 1549 1949 andex
NCRTH CAROLINA
Chaslotted® 3592 1975 2168 198 911 “o
oo
Meron®® 10011 8772 7030 12538 1T 95 890
Cincannat 340 1214 181 92 1090
Clevelsnd?l 5483 4035 5385 6599 as7 9/1 66 0
Colunbus*2 6910 685 8/28 750
Daytont? 9361 81 94 92 0
ToledoH 1475 14307 12613 19460 1570 827 1350
YoungatomntS 4741 5081 4sm T 738 92 620
REOON
Crater Lake Nationsl Perkl v o
Portlengt s 1 008
PENNSYLVANIA
Brooma13! 11208 400
Hatboro3t 2560 480
Mekeenport47? 12458 928 91 ure
eodvillet8 s690 460 9/2 700
Phaladelphiadl 3830 2549 3177 4036 343 8/29 540
Pattsburght? 6600 3449 7619 17328 1249 92 930
RIEDE
Providence50' 1162 1045 1421 144 9/t 280
TENNESSFE
Grest Smoky Mts National Parkl
Headquar ters 587 Bo
Newfound Gap 204 40
Nashvile51 9470 4483 6168 7213 688 9/6 00
DallasS2 13523 21810 25543 20338 832 928 1540
Vi
Bryce Cenyon National Park! 148 088
Salt Lake Ciey$¥ 912 459 4T 4© 9/9 100
Zion Natlonay Park? 56 169 068
BurlingtonS4 3700 2264 131 9/4 490
VIRGINIA
Shenandosh Natronal Parkt
Hesdquartera 2168 s
Big Meadowy 628 100
WASHINGTOR
Olywpic Nationsl Park}
Hesdquarters (Eiwha) 4 7 009
Hurrscane Radge 7 © 02
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Pollen grains per cu yd of wir

State and Caty

Amnual totals

148 ] 1947 | 1909 | yoa9 |

RISCONS 1N
MadszanSS
MalwaukesS6

RYONING
Grand Teton Natsonal Parkl

HANTTORA
Yannipegd?

AR

T fon$®

QuezEe

Montreal (Mitchel1)s9
Kontreal (Cabisnay®d
Montreal (Rose)d?

am
Havana62

YEXICH
Vexico CsryS

4620 14546
9916 11656

492
‘
572 126008

Naximm Average
count rageeed
1949 index
413 5381 60 g8 810
6688 3678 1856 91 930
" on
700 278 50 am (X3
4682 6875 1109 98 B0
1353 3086 e 8/27 320
2527 2388 8727 400
BN a3 e 90
o1
5 568 3% 913 "o

oren € Curtum
Ieharles ® Vivian
'Alan G Cazort
Sabrahan 4 Tacgor
SWillard S Smld
Hhlliam € Service
TEugene §_Falzer
Foose H Rlewn and George M rwits
Sgarnett B Freednan
105 dfey ¥ Jennes
Ukloise ® Roalin
1N ewis Palsy
1 tarence Borastern and
TRoneld
Tdyohn L Jecobs
15Thendore B Bernstein
yeten C tiayden
Mieonard R Hartis
IBrordahl @ Gunderson
1%erbert S Dieckmann
pepmett Rraft and € B Bohner
2iRonald Rooks
22 3 velly
Phackn A Vickers
243chn W _Sheldon
255jdnay Friedlsender and
Alex S Fraedlaeader
26) Orvalle Dabl
gary C© _Johoson
Wernest L MacQuaddy
Bgyederack § Vintinner
Oystthew Yalzer Robert A Chastt
Jerore hermen  Richard Yisewan
Taceed Glorer
Mgeprge 1 Blumstain sed
Joy Spiepeinen

32alter 1 Ferner
33F ¥ Gilersss
(Aew York State Dept of feslth)
Hcart B n
355 Sentor Sack
JRotand T Jeffsry
7 Jerome Glarer
3exter C Todd
FBar( D Way
Wyohn S Yiley
Mitarold 1 Friedmon
A2areth £ Gulbert
438 W3111am Siron
44xsr1 D Figley snd R Siegert
#SSomel ¥ Zasa
#6Frark Perinan and Elzrsbeth € yckin
n

$4arold E Medivetsky
S5Mil1ine A Mowty and elen P Devis
SEfneodore L Squrer ang fioward J Lee
5charses B A Walten and
Margatet G Dudley
5%Rchert ¥ fhughes 4
Shovard S Wntchetf
601, p Cabang
€lgram Rove
82301 N Quintero
ose 1. Cortes
6%ar D Stofer



APPENDIX 3

Pollination Schedule for Many
Important Allergens®*

2 Pollination datex

A Mew England eastern and central states Maine New Hampsture  Vermont
Comectacut Rhode Istend Massachusetts New York New Jersey FPennsyl
vania Maryland ®ashington D C Virginia West Virginta Eentucky Ohio
Indians Illinoss N chigan and Wisconsin

Trees Beech Apral May
Barch Apral May
Hickory Aprai May
Black walnut March May
Cottonwood Apral May
White ash Apral May
Amaranth group Spiny emaranth June Septerber
Pigweed (red root) July September
Crasses Sweet vernal grass May June
Orchard Grass May June
June grass (blue grass) May July
Tamothy June July
Red top June July
Plantains Plantain May September
Ragveed group Ragweed short August October
Ragweed giant August October
Cocklebur July Septecber
Chenapod group Lanb 3 quarters June September
Russisn thistle June Septenber
Dock group Yellow dock May July
Sheep sorrel May July

239
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B. Southorn atates. Georgia, Florads, Alsbema, Temnessee, Misstssippr, Arkan-

sas, louisiana, (kishoma, Texas

Trees Mountasn cedar
Cottommond
Black walmt
Oak
Pecan

Amacanth group Spsny emaranth
Pagweed (red rooy)

Grayses Sveet vernal grass
Orchard grass
Pereanial rye grass
June grass (blue grass)
‘Bermuda grass
Timothy
Red top
Tohnson grass

Plantasns Plantain

Ragweed group Rogveed - short
Rogweed - gisnt
Cocklebur
Marsh elder

Chenopod group Lash's quarters

Dock group Sheep sorrel
Yellow dock

€ Niddle western states
Dakota, North Dskota

Deeenber-February
February-Apeil
March-May
Apryl-May
Apryl-May

June -September
July-September

Apral-July
Apral-August
May. Tuly

May September
May-September
June-Septentier
June Sept ever
June-Gctober

May-Septenber

August-October
August October
July-Septenber
August Ocgober

June-Septerber

May- July
May- July

Marnesota, Tows, Missours, Kansas, Nebraska, South

Black walrur
Cottonwood
Onk

Hickory

Beech

Birch

Summer cypress

Trees

Spiny smaranth
Prostrate prgveed
Red Root pigweed
Festern weter hevp

Anaganth group

Mareh-Hay
Harch-Hay
April tay
Apral-tiay
Apral-May
Apri)-Vay
July-October
June-Septenber
June Septevber
June September
July-October
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Pollination dates

€ Xiddle western states (continued)

Grasses

Plantains

Ragweed group

Chenopod group

Vormwood group

Dock group

Sweet vernal grass
Orchard grass
June grass
Timothy

Red top

Plantain

Ragweed - short
Ragweed - gaant
Yestern ragwced
Marsh elder
Cocklebur

Lamb s quarters
Russien thistle
Annuai salt bush

Sage brush
Green sage
Pasture sage

Sheep sorrel
Yellow dock

Apral July
April August
May Septesber
June Avgust
June September

May Septenber

August October
August October
August October
August October
July Septenber

June Septerber
July September
July September
July September
July October
July October

May July
May Tuly

D Rocky Nountain states Montana Idaho

Wyomzng

Colorado Utah

Trees

Arnaranth group
’

Grasses

Plantains

Black walnut
Cottonwood

Shad scate

Cak

Hickory

Beech

Birch

Sumer cypress
Red oot pigwesd
Prostrate pigweed
Sweet vernal grass
Orchard grass
June grass
Tamothy

Plantsin

March May
Harch May
March June
Apral May
Apral May
Apral May
April May
Juty October
July September
June September
Aprat July
Apral August
May September
June August

May September
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Polliratsion dates

D Rocky ¥ountan sEates (continued)

Western ragweed
Cock tebur
Ragweed short
Ragwerd  gssnt
Slender ragweed
Rebbat brush

Ragweed group

Lorb s quarters
Russian thastle
Amual salt bush

Chenopod groug

Formweood grovp Sage brush
Rugwart
Green sage
Pasture sage

Pock group Sheep sorrel
Yellow dack

August October
July Septenber
August Octeber
August Dctober
Septenber October
Apeed My

June Septambec
July Septesber
July Septenser

July September
July Qetobes
July October
July Getober

May July
May July

E  Sauttwestern stxtes Texay New Mexico Arizona

Telifornia (southern

portion)

Trees Hountan eedar Decerber February
Cottormood February Aprsl
#sszons ash March May
Shad scale March June
Oa Aptsl May
thickory Aprst tay
Suwes cypress July October
Mesauste May August

Prosyrate psgweed
fed Root prgweed
Careless weed

Araranth group

Grasseas June grass
fermuda grass
Setnson gress

Plontains Plentain

Ragweed group Stender ragvesd

Seutheyn sagweed
Rabbit brush

Lerh s qusrrers

Crenopod grovn
Russsan thistie

June Septesber
July Septerper
July Ocrober

May Septenber
May Septerber
Jume October

Jay Septenber

September Qerober
September Cotober
Aptal My

Jure Septenber
July Septenber
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Pollination dates

E  Southweatern states (continued)

Formeood group

Dock group

Sage brush

Sheep sorrel
Yellow dock

July September

May July
May July

F  Pacific states

Washington Oregon Nevads California (northern)

Trees

Anaraath geoup

Grasses

Plantains

Rageed group

Chenopod group

Wormveod group

Dock group

Cot tonwood
Black walnut
Shad scale
Oak

Olive

Bed roat prgweed
Annual salt bush

Sweet vernal grass
Orchard grass
Perenn1al rye grass
Tune grass
Bermda grass
Timothy

Red top

Johnson grass
Plantain
Cocklebur

Wwestern ragweed

Slender ragweed
Rabhit brush

Lamb 8 quarters
Russian thastle
Sage brush
Mugwort

Sheep sorrel
Yetlow dock

Apr:1 May
Maceh May
March June
March June
Apral May

July September
July September

April July
Apral August
May July

May Septenber
May September
June August
June Septezber
June Gctober

May September
July September
August October
Septenber October
April May

June September
July Septenber
July September
July October

May July

May July

» This schedule gives only an approximate ides ax to the various pollens found
in the Unsted States Some of these pollens are more frequently hay fever of
fenders than others In some districts the list may be Jlarger than that pre
yented In California where the pollen is ebundant and the number of different
pollens is great the clinical problem becomes quite complicated The informa
tion contmined in the schedule was obtained from surveys conducted in various
parts of the country to determine the focal pollen flore

Reference ° Criep Allergy  Veterans Administrstion Medics! and
Hospitel Service Bulletin No 29 March 1940






Appendix 4

Common Inhalant, Ingestant, and
Contact Allergens and Their Sources

Feathers and antmal dander are considered to be important causes of aller
gic thinitas and asthma  Dander from cats dogs horses cows rabbits and
guina pigs as well ss feathers from chickens geese ducks pigeons parrots
and canary birds are the most cormon

Furs made from rabbits skunk beaver mole mink goat or muskrat are
impertant causes of hay fever in furraers and trappers =ithough a dermatitss
may result from the dyes used in contact with the skin Less expensive furs
are usually eltered and aold under different names Feunberg lists the more
important furs that are sold under different names

Species Sold As

Hare dyed Sable or fox

Hare white Fox

Rabbit white Ermune

Robbit white dyed Chinchilla

Rabbit  dyed Sable

Rebbit sheared and dyed Sesl electric seal
Hudson Bay seal muskrat

Muskrat  dyed Mink  seble

Muskrat  pulled and dyed Seal Hudson Bay seal
Electric seal Red River seal

Mok dyed sable

Marmot (woodchuck) Mink sable skunk

Opossum Beaver

Goat Bear leopard

Fitch dyed Sable

Kid dyed Lemb

Otter Sabe

hutrsa Seal beaver otter

forse dander and hair Prequently used for pillows covers hlankets
furniture stuffing automobile seats carpet pads cushiont mattresses lin
ing and pedding clothes aacks and bags wigs gloves hats and furs

245
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Goat hair Mohair covers tapestries plush covering in upholstered furms
ture suits linings gloves yocks felt hats dolls hair wigs monkey fur
brushes and beddang

Cat hatr Carriage robes lynx and civet furs slippers toys and
cheaper furs

Dog hair Rups Chainese rugs chesper fars and robes

Rabbit hair Dyed furs felt hats lspan fur fur Lined gloves angora
wool in sweaters collars cuffs scarfs dresses and toys Often edvertised
ey sable sesl chinchifia fox hubian seal  electric seal or
Hudson seat

Feathers Chicken turkey goose duck pigeon parrot canary and
feathers of other household birds or pets are found 1n pillows furnsture
feather beds hats dress trimungs fans and dusters

Sheep wool May cause symptoms when in the raw state as in blankets
robes matiresses or furniture and wool used for medical purposes  In the
finished state as in clothing hats carpets or underwear st 35 seldom am
portant a3 a csute of symptomg

Camel hair Joeger wool swesters portieres shawls alpava carriage
robes muffs coats trimming for coats blankets dress goods hats brushes
rugs upholstered furniture and seats sn cars

Badger harr Shaving brisher floor brushes

Hog hair Mattresses brushes furnsture staff brushes and toys

Cattle ha:r Carpet yarns padding under carpsts and sugs blankets
Chirese rugs mpttress and furniture stuffing felt chsidren s toys and
doll wigs

Oz1te Thus is a product of amimal hairs used as a padding under carpet
1ng and tugs

Cottonseed Symptoms may be produced as an inhalant sn ingestant or by
dyrect contact Linters used in mattresses wadding impure cotton cushions
usholstery fleece {ined underwear waterproofing materzal arts

robes medical apd s rgical muslin gingham  turkaish and cotton
#s w1il inhafation of fertrls

comforters
Frezal s2lk
tosels and celluloid will cause the svmptoms
zers used on lawns

As an ingestant cottonseed 13 used an fertalizerz flour (as sn dough
nuts cahes and cochies) French fried potatoss ofeomargarine Crasco Spey
Wesson Osl Cottolene Snowirift packing sardines setting olives candles
Linoleun o1l cloth bookbinding setting chocolste scaps mustard and
emulssons and lcmimeats for exdecnsl nye  Fos those who are allergic to

cottonseed 1t 25 best to avesd all canned f1sh cheap or adulterated olive
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oils salad eals saled dressings unless the ingredients are known or made st
home pop corn  french fried potatoes pie crusts unless made with lard cake
mx and gin

Karaya gun* Used in cathartics drugs certain foods wave sets certain
brands of gelatin and junket candses such &s gum drops and jelly beans hand
lotions hair waving solutions emilsified minersl oils and laxatives disbet:
foods us soy bean and almond wafers denture adhesive powder (Dr Wernet s
powder Ny Ko denture powder Stax) fillers for femon pies and custards 1ces
flavors saladdressings and tooth pastes (Lactona and Listerine)

The following laxatives contain Karsya gum  Bassaron (Merrell) Xarsba
(Battle Creek Samitarim) Inbicoll (Upjohn) Grenaya (Squabb) Mucara (Wyeth)
and Saraba (Schering)

Stlk Broadeloth brocade Canton crepe chiffon crepe de Chine duchess
satin foulard faille georgette taffeta jersey plush pongee rugs
(oraental) poplin radjum s1lk wash satin tub salk tulle thread uphol
atery tapestries velvets silk floss for pillows hosiery liming linit
good eufflers

The following substances Contain no s1lk  although their names would
suggest some 511k content Kapok sunfast silk rubberized raincoats Klaster
21lk Silkatren Rayon Maxwell silk poplin Esskay unequaled best silk
subsalk  Japalk

Flax Linen flaxseed and linseed o1l obtained from flaxseed poultices
Uncle Sam 5 breakfast™ alse contains flaxseed snd may produce allergic symp
toms  Flaxseed 13 used as a meal seed for poultry Linseed 1s present in
limoleun o1l silk patent leather pranter s ink paint varnishes end
furnsture polash

Kapok Pillows mattresses life belts upholstered furniture

Glue There are two kunds of glus smmal and fish  Animal glue 1s ob
tained from the hides of hors: cows sheep hogs and rabbits and from the
bones and cartilages of sheep calves dogs cats goats cattle and horses

Fish glue 13 made entirely from fishey

Glue 33 used in cabinet making bookbinding capsules mucilage end
Paint  Where fuemature 1s 01d dry wnd loose dry glue may be o factor in
causing asthma Allergic symptoms €8 ised by an allergy to glue are most often
due to fish glue

Tobscca Toharco smcke of the tobecco itself may be the couse

Castor bean Costor bean dust

vSee Figley K D Indian Oum (larnyﬂ Cum) Senxstivity  Internationsl
Correspondence Club of Allergy 7
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Ocris roat Scented face powder, body sowders, bsth salts, scap, toath
powder, soap powder, cleaniing creams, etc.

Pyrethrum Insect powders or spreys, moth powders, intense, etc.

Deress Root Active pranciple 13 votenone used e snsectlesde and in flea

powders



Appendix 5
\

Ingredients of Some Common Foods

Bakeng powder Contains sodium bicarbonate cornstarch end frequently
ege phosphoric acad alumimum sulphate and tartsr:c acad

Beef juices prepared Contain meat jurce and egg white
Beer ale stout and porter Are usually made from hops and fermented
berley malt grain sometimes from wheat rye rice oat and corn

Bologna Contains beef veal pork and spices

Catsup Is made of tomatoes oOmions spices vinegar 3ugar green walnuts
#nd thick puree of oysters or other shellfish

Chewing gun Contains chicle latex of the sapodilla tree

Coca Cola Contasns caffeine carmel glycerine lime juice phosphorac

ac1d kola nuts essent:sl o1ls of cirnamon corsander lemon neroli nutmeg
and sweet orange

Cocomalt Ts made from skimmed milk cocoa sucrose and barley malt

Cooksng 01l Contains cottenseed o11

Cornflakes Contain €orn malt extract sugar and salt

Cream gsuce Ts made from white sauce s eggs

Farins Contains whest

French dressing Is made of olive oif salt pepper vinegar and spices
Gelatsn Is made of beef veal aor pork hides

Gin Contains spirats distslled from wheat barley malt rye or corn
Certain of the following extracts may be ndded an seed caraway seed cordom
sted juniper berry cinnamon cloves corisnder aced fennel aced calemus
oot licorice lemon peel orris root aloe berries nutmeg and orange peel
Ginger ale Contalns ganger leron juice and capsium

Grape nuts Are made from whrot barley malt salt and yeas:
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Hollandaise Ts wede from eggs butter and lemon juice

Ice cream Contains egg milk and flavors
is substituted for ege

In cheep ace crean carnstarch
Tces Contsip fruit ege and flevoring

Jello 1s made from peef gelatane

Junkets Contain milk remnet venilla cinnamon or nutmeg

Liver sausage Contasns pork onions and prstachio

¥acsroni Contatns wheat and mslk

Macaroons Are made of slmond meal cocoanut wgg white and sugar

Xalted mitk 1s made from barjey malt wheat flour and shole milk
FKayonnaise Containy ofive or vegetsble o1l eggs vinegar and spices

Hellin 5 food Contains whedt flout and bran malted barley and
potasaium bicarbonate

Keringue Is mnde from egg lemon and sugar
Noodles Contain wheat and eggs

Oleomargarine Contains beef fat pork fat pnd cottonseed asl or carn
ol

Pablum Contains wheat meal oatmeal yeast beef bone sron salt and
alfalfa

Pancake flour Contminy wheat corn rye flour sugar milk salt and
boking sods N

Post Toasties Ate made of hulled white corn gratx salt snd sugar
Postum Contains wheat bran wheat and molssses
Patato chips prepsred Contain cottonseed o1l

Pumpernickel 13 made of rye grahem flour lesched clear flour malt
salt apd caramel!

Root beer Contains root bark and herbs essentiaf oifs and yeast

Spaghetts Ts made of wheat and milk

Tartar sauce Contains meyonnpase capers olives cucutbers and prckles

Tomsto soup canned Contains tomsto butter onion sugar sslt flour
pnd spices

Tuna fish canned 1s packed in cottonseed arl

Venegar 13 made from apple grope malt molasses end corn xyrup
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Fhite bread Contains wheat flour, sugar, salt, yeast, malt, eggs, vege
table o011, and butter.

Fines Are made from the fermentation product of fruits, usually grapes,
Egg white 1s frequently added

Worcestershire sauce Is made of soy, vinegar lime, omions tamarinds,
gorlac, fish, red chils, and spices.






DIET MAY INCLUDE
Beverages
Breads

Cereals

Desserty
Eges

Fats

Mat fish
poultry
MK and malk
products
Soups.

Vegetahies

DO NOT EAT

Appendix 6

Special Diets and Recipes#

WHEAT FREE DIET

Coffee tea cocos fruit juices

Biscuits or bread made without wheat flour such as corn
meal or rice flour muffins cornbread potato flour
muffins oatmenl muffins Ry Krasp castle bread soy
bean muffins

Barley barley flour cornflakes cornstarch potato
flour rice flour rice flakes cornmeal oatmeal rye
flour tapioca rice Puffed Rice Rice Krispies
Tapioca gelatin fruits puddings thickened with corn
starch instead of flour

Prepared an any way Do not add wheat products in eny
form

All kands  both cocked and raw

Acy kand  except when treated with flour or bresd crumbs

Cream butter cheese ice cream buttermilk
Chicken and meat broths milk soups thickened with corn

starch 1 stead of flour
All kinds both cooked end raw

Any wheat or wheat products such as bread gravy sauces macaronl spaghetty

noodles pres

eake cookies dumplings matzos

*Rowe  Albert I Eluunnnon Diets And The Patient 8 Allergies Lea and

Febiger 1944
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Breakfast
Froit
Cereal (as listed)
Eggs

Rice miffin waith buttes
Coffee or tea for adult
Milk or cocoa for child

DIET MAY INCLUDE

Beverages Coffee tea fruit jusces

Bread Ry Keasp corabread end any b
cream or butter

Cereals ALl Jands  They may be served

Desserts Frints gelatin Jello pastry ma
or butter tapiocd pudduing

Pegs Prepared in sny ¥aY without mi

Fats Chicken or goos®
o1ly such as Mazola C

athout the addstson of mik
Fruts ALl kands both cocked and £o%
Mest f3sh Any kand

pouttry

Saled drzssing prench or mayonnaise dressiaf
Soups Broth of vegetable soup
yegetables AL kais bath cooked and fo¥
DO NOT EAT

Milk cream hutter puttermdl

Sreakfast
Frust

Eeg
Cerent weth fruit Juice
Bread

Jelly
Coffee or 1e8 without

milk of cream

Sample Menu

Lunch

Eeg or cheese
Vegeteble

Frast

Cornbread with jeily
Milk

MILK FREE DIET

Sample Mern

Lunch
Egg or fash
Yegetable
Fruat
Bread
Jetty
Tea

k cheese in any form

Supper
Broth
Heat or f1sh
Potato
Yegetable
Dessert
Ry Krasp
~ea o coffee for sdult
Mtk for chuld

read made without ma 1%

with fruat juices
de without milk cream

1k cresm or buttes
fat meat fat olive 011 snd other
pisco and oleomargarinie made

Supper
Vegetable soup

Veat or chicken
Potato

Yegetsble

Vegetable satsd with
French dressing
Bread

Fruit gelatin

Tes



DIET MAY INCLUDE
Beverages
Breads

Cereals

Desserts

Fats

Fruits

Meat fish
poultry

Milk and milk
products
Salad dressing
Soups
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EGG FREE DIET

Coffee tea frust juices

White rye or pumpernickel or any other bread made
without eggs  Be sure that the tops have not been
brushed with ege white before baking

Al kinds both cooked snd dry Macaron: spaghetts
noodles if made without eggs

Gelatin fruits and desserts made at home without eggs
such ss ices ice cream pastry puddings or prime or
spricot whip made with cream

Vegetable and amimal fats

All kinds  both raw and cooked

Any kind  broiled or baked without egg

Creem milk buttermilk cheese
French dressing (o1l and vinegar)

Chicken and meat broth vegetable soup cream soups and
clear soups made without ege

Vegetables ALl kands  both raw and cooked
DO NOT USE EGGS IN CLEARING COFFEE OR SOUPS DO NOT USE EGGS IN
ANY FORM
Sample Menu

Breakfase Lunch Supper
Frust Soup Broth
Cereal Cheese or fash Meat or chicken
Bacon Vepetable Potato
Bread and butter Fruit Vegetable
Coffer or tea Muffin wath butter Dessert
Malk or cocoa for chsld or jetly Bread with butter

Tea or mlk Tea

DIET MAY INCLUDE
Beverages
Breads

Cereals

Desserts

Milk for child
WHEAT ECG  AND MILK FREE DIET

Coffee tea fruit juices

Ry Krisp cornmeal muffins cornbread race muffiny
potate flour muffins barley rice and potato flour
soy bean muffins  oatmeal muffins

Rice barley hominy cornmeal oatmeal cornflakes
Rice Krispies race fiakes Puffed Rice

Frusts rice cockies tapiocs gelatin Jello marmalade
preserves jem
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Fats Lhicken or goose fat wegetadle oils such as Mazols
Crasco Wesson 01l Snowdesft oleomsrgarine made with
out the addation of milk

Fruits AlL ksnds  both cooked and raw

Meat fuxh ALL kinds  not prepsred with milk cream buttee eggs
poultry flour or creckers

Soups Chicken or mest broth vegetsble soups

Vegetobles AlL krords  both cooked and raw

DO NOT EAT

Fegs milk or wheat an sny form or products made from them such as gravies
saces pastry csle cookies pie bresd macarons spaghetts noodies
cheese cresm butter buttermslk msyomnsrse dressing or wheat products
such a3 Cream of Wheat Shredded fheat Ralstons Muffets Farina etc

Sample Menu
dreskfast Lunch Supper
Frust Baked raice with
Cereal (a3 listed) tomatoes Meat ar Fash
with frust or frust yusees Vegetable Patato
Reee muf fxn Cornbread Vegetable
Jelly or oleomargaramg Frust Ry Brisp
Colfes or tea Ten Jelin

Tea
THE USE OF ELIMINATION DIETS BY ROWE

Elimipation diets were first suggested by Rowe 1n 1928 * and he lists s
nunber of foods which 1n hus experience infrequently produce syrptoms of sen
sstizstion  The geners) pranciple of these diets hax been to wnelude foods
which ailow 5 well batanced menti and thus prevent sny undue foss of weight and
strength

These diets cam be used when symptoms of probasble food allergy are not
controlled by exclufing foods to which posstive skon resctions have occurred
ar +f shin testy to foods sre negative or impossibie to perfors

Drots 1 ard 2 may be prescribed together or separstely  IF sensstizetion
to cereals ss s growp 1S suspected Dist 3 swy be used farst Diet 4 elimin
ates all foods except mlk  Menus for Diets 3 and 2 together and for Divts
I 2 end 3 separately follow after the dict lists

One of the selected dasts must be taken for st lesst ten days or even

tvo or three weeks IF relief of aymptoms does not occur another diet auch

a3 2 3 or4 should be traed for o simslar period

*Rows Afbert H Food allesgy JAMA Bov 24 9t 1623 1629 1928
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It is imperative to adhere strictly to the prescribed diet Foods which
are not specified must not be eaten  No breads, cookies, or soups should be
used unless every Ingredient 1s known. With relzef of symptoms other foods,
one to three at a time, may be traed every four to seven days, from the remain
ing el diets Tt » other fruits, meats spices,
and ruts may gradually be added In one to three months milk, egg, and whest
may be tried separately at weekly intervals

Foods which cause symptoms must

be completely eliminated, sometimes for months or even years

Many patients are sensitive to a food, although thesr skin tests may not
show & positive reaction to the particular food This 15 especaally true in

patients who have hives

These diets are of considerable help in discovering

the food or foods responsible for symptoms of sensitization in these persons

Diet No I

Diet Ko 2

Diet Ko 3 Diet Xo 4
Rice Corn Tapioca Milk-2 to 3 quarts
Tapiocs Rye Fute and sweet a day
Rice biscust  Corn pone potato Tapaoca cooked with
Lettuce Corn rye muffan  Lima bean potate  milk snd milk sugar
Spinach Rye bread bread 2180 may be taken
Carrot Ry Krasp Soya bean lima
Beet Tomato bean bread
Artichoke Squash Beets
Lanb Asparagus Carrots
Lemon Peas Lima beans
Grapefrust String beans String beans
Pears Chicken Tomato
Cane sugar Pinespple Beet
Wesson oal Peaches Bacon
Olive o1l Apricot Lemon
Salt Prunes Crapefruit
Gelatin Cane sugsr Peaches
Syrup made of  Mazola eil Apracot
maple sugar or Wesson oil Cane sugar
cane sugar or  Salt Olive o1l

cane sugsr Karo corn syrup Wesson o1l

tlavored with  Gelatin Gelatin
mapleine or Salt
maple sugar Olives

Olives Maple syrup or
syrup made with
cane sugar fla
vored with maple

Note

Wesson (cottonseed) o1l is included in all dleta™ With sensitivences to

cottonseed as shown by skin tests, this rust be excluded and a cottonseed

o011 shortening such as Crisco must not be used

If sensitiveness to cane

sugar is suspected, beet sugar or corn glucose may be used



258

Beverage

Cereal

Meay

Bresd

Jams ot
preserves

Frust

DETAILED FOOD LISTS OF ELIMINATION GIETS

Breskfast Dists § and 2°

{2} Grapefruit (frash) juice or jemonade
with sugar as destred
{b) Pinespple juice

¢6) Botled brown or polished rice or colored
cornmeal sesved with apricot, peach, or

prune yusce and sugar

{by Rice Kraspies or cornflakes served with

grapefruit yuice and sugar, or with

spracor, peach, or prune juice or maple

syrup

{e) Co1d sace or corment fried an Mazola
a1, or bacon or chicken fat, served
wiath maple syrup or Kare carn syrup

{8} Bacon (moderately crisp) or

(B} Lamb chops, tamh or chuicken croquettes

(c¢) Larb kidney ¥ried with bacon

() Corn pone

[¢)]

(b) Corn rice muffan (3}
(c) Corn rye muflin (4}

(d) Race bascmat 35)
{&) Race bread {6
(£) Rye bread [£2}

(g) Ry Krssp
(a) Peach or prime ysm

¢b) Apricot or apricot paneapple jam or

preserves

(¢) Grapefrust and femon marmalade

(d) Pear butter

Sliced or whole grapefrust, canned, fresh,
or stewed peaches, aepricots, pears, pine-
apple, of prunes

+

(ROVE)

Approximats
Anounits
1 glassful
143 cup tace
3 tsp, jymee

or
344 cup Flakes

3 slices, or
1 medaum chop

2 auffans
or

2 slices toasted

2 thap,

Note Choices as sndicated by letrers are offered n all menus, though more
then one may be used 1f descred.

Salsd

lunch end Dinner

tay Lettuce with epracat. peach, pear, of

pinespple wath o1l dressing or specisd

mayonouise

2 halves of
slices



Vegetsbles
Bread
ams or
Preserves

Dessert

Beverage

(b} Vegetable salad made of tomato carrots
beets asparagus pess string beans
or artichokes with 011 dressing or
special mayomaise

(c) Sticed tomato or lettuce tomato with
o1! dressing

(d) Lemon gelatin with grated carrots and
crushed pineapple

(2) Lewh broth clear or with rice carrot
pess string beans as desired

{b) Chicken broth clear or with rice
carrot peas string beans as desired

(c) Split pea soup

(8) Lomb served as larb chops roast tongue
or stew made with lamb rice corn
carrots peas beets or string beans

(b) Chicken boiled roasted fried or
stewed  May be stuffed with rice or
cormeal May be rubbed with bacon
1f desired

{(€) Thicken gravy or sauces with rice flour
or cornstarch

(n) Spipach carrots asparagus squash
pess artichokes beets tomatoes

Choice of those in breakfast

Choace of those in breakfast

(a) Fruit as suggested in breakfast

(b) Rice fruit pudding

() Tapioca frust pudding

(d) Corn rice cookie or rice cup cakes

(a) Panespple juice

(b) Grapefrust jusce or lemonade with sugar
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1/2 cup mixed
vegetables
1tbsp o1l or
dressing

2 pedium chops
or

1 brotler or
equivalent

4 tbsp

4 tbsp

1 glassful

Note Soups may be made only with ingredients in the prescribed diets  Canned

soups snd those

other forbidden ingredients

Gravies must be

1ncorporated in salads and desserts if desired

Beverage

Cereal

Breakfast Diet I

(8} Grapefruzt juiee or lenonade with sugar

(b) Pear juice flavored with lemon

(a) Rice boiled or stesmed brown served
with pear juice or maple syrup and
sugar

thickened only with prescribed flours

1n resteurants and hotels are apt to have wheat egg or

Gelatin may be

1 glessful

1 glassful

% cup cooked riee
3 thep ayrup
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(B} Rice flakes or Rice Krispies served 3/4 cup Rice
with pear juice and sugar of cogked Kraspres
pesrs 4 thsp jurce

(c) Tapioca cocked in water snd flavored 1 thap. dry
with lemon fusce, lemon rind, and tapiaca
sugar

Neat Lamb chops or lamb patties 2 mediuns chops
Bread {a) Rice bascuits 2 medium biscuits
(b} Rice bread
Jams of (a) Prar butter 2 thsp
preserves (b) Lemon or grapefruit marmalade
Frutt (a) Grapefrust 1 grapefrust
(b) Fresh or canned pears 3 haives

Note Corn-sensative patients often react to corn o5 glucose which must be
excluded even 1n minute smounts.

Lunch or Dinner Diet [

salad (a) Hearts of lettuce Dressing of olive % medium head
ar Wesson o1l and white vinegar 1 thsp. osl

(b) Vegetsble safad of lettuce, carrots, 1 eupful mixed
beets, artichoke, and olives as vegetables

desired with sbove dressing of egga
less mayonnasse
{¢) Lattuce with grapefruit or pears served % grapefrut of

with ol end lemon juite dressing 2 halves pears
Soup Lambh broth ¢lest or with tapioca of rice 1 cupful
erd carrots as desired
Mest (8) Lamb served ss chops, roast, tongue 2 medaurs fean
chops or their
equivatent

(b) Btew made wath lamh, rice, or tapioca,
carsots or brets. Thicken gravy with

race flour
Vegetable Steamed or bosled rice % cup cooked
Spinach, carrots, beets, or artichokes 4 thep.
Bread Choice of those suggested for breskfast
Jams or Choses of those suggested for breakfast
preserves
Desaert (@) Plain lemon or lime gelatin with
pears or grapefruits as desired
{b) Fanter pears baked wath maple syrup 1 large pear
or brown sugar
1 cup cake

(e) Rice cookie or cup cakes
(Q) Putfed rice condy
{#) Taproca frust pudding
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(f) Rice frult pudding
Beverage Choice of those suggested for breakfast 1 glassful

Note Pure olive o1l and Weszon 01l only can be used in Diet 1 Imported oxl
13 ususlly sdulterated. Wesson o1l end Crisco must be excluded if
patient reacts positively te cottonseed

Breakfast Diet 2

Beverage (8) Paneapple or prune juice 1 glessful
(b) Apricot, peach, and pineapple juices 1 glassful
mixed
(¢) Tomato juice
Cereal () Cornflakes served with pinespple 4 thsp jusce
Julce or peaches, apricots, or % cup Cornflakes
prunes, and jumce snd sugar
(b) Cormmeal mush served with maple or % cup covked
Earo syrup cereal

(¢) Cold cornmeal mush fried 1n Mazols
o011 or bacon fat served with syrup

and bacon
Meat (2} Bacon 4 meduum strips
(b) Chicken croquettes 1 croquettc
Bread () Corn pone
{b) Corn, end rye muffin 2 miffins
(€) Rye bread 1 or 2 slices
toasted
{d) Ry Ertsp 2 Ry Rrazp
Joms or {2) Pineapple preserves 2 thsp

preserves (b) Apricot or peach jam
(¢) Tomato cooked with suger

Frust Fresh, cooked, or canned paneapple, % to & cup
Ppeaches, spricots, or prunes

Lunch or Dinner Diet 2

Salad (a) Sliced tomato of msparagus with Mazola 1 large tomato

or Resson o1l and white vinegar or 6 to 8 stalks
mayonnaise asparagus

(b} Combination vegetable salad with 2 thsp ol
tomatoes, asparagus, peas, and 1 eup mixed
strang beans a3 desired with vegetable
above dressing

(¢} Combinatson fruit salad of pineapple, 1 cup mixed fruits

peaches, and apricots with special
mayornazse thinned with pineapple

Juree
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<
(d) Chicken snd pinespple safad mixed with
special mayonnaise
Sowp (&) Chicken broth clear or with peas, string 1 cup
beans, or tomato ax dessred
(b) Splat pea soup
Meat (2) Chicken, roasted, fried, broiled, % broller or
or steved  May be brushed with fryer
Hazols o1l snd rolled in corrmeal
1f desaired  Serve brosled pesches,
spricots, or pineapple with fried
or brosled chicken
{b) Chicken lavers rolled in cornstarch
or cornmeal and sautfed in Mazols
or Wesaon 011
(¢} Thack slices of tomato fried or
broifed an o1l or bacon fat served
with strips of bscon

Vegetable  Tomato squssh esparsguy, pess, string 4 tbsp
beans corn

Bread Choice of those suggested for breakfast

Juns or Choice of those suggested for breakfast

preserves

Deasert (a) Fruits as suggested for breakfast 4 tbap
(b) Rye cooksex 2 or 3 cookses
(e} Frust cornstarch pudding with 3 thsp

crushed panespple
(d) Jeilzed prunes with pineapple

Breakfast Diet 3

Beverage (8) Grapefrust juice and Jemonade with 1 glassful
suzar
(b} Tomato jusce 1 glassful
Cerea) (8) Taptoca cooked with apricot or 1 thep dry
Substitute peach or flavored with lemen, taprocs
maple syrup, or carmelized sugar % ewp
(b) Lims bean Flakes served with spricot % cup lima besn
peach, prune, or grspefruit juice Elakes
and sugsr 83 dessred 4 thep juice
Meat () Bacon moderately crisp 4 slices
small steak

(b) Beefstesk, chapped beef, beef
patties, of tomgue

(€} Bacon and hashed browa potatoes

() Lims bean potato bread

(b) Lams bean soya besn muffans

2 slices tossted

d
Bree 2 muffans



Jams or
preserves

Frust

Salad

Vegetable

Bread

Jams or
Preserves

Dessert

Beverage

(#) Lemon or grepefruit marmalade

(b) Peach or spricot jam

(c) Tomato preserves flavored with lemon

(a) Sliced or whole grapefrut

(b) Fresh, stewed, or eanned peaches or
spricots

(c) Slaced tomatoes wath sugsr

Lumch or Dinner Diet 3

(a) Sliced tomato with alive or Fesson
o011 and lemon juice dressing or sugar

(b) Vegetable salad of carrots, lima
beans, string beans, olives, or
tomatoes as desired with olive .
or Wesson o1l dressing or specaal
mayonnaise

(c) Frust salad made of grapefruit, peaches,
or apricot with sbove dressing

(a) Beef bouzllen, clear or with carrots,
lima beans, or tomato

(b) Lima bean soup flavered with bacon

(a) Beefsteak, roast, or tongue

(b) Beef stew with potato, carrot, lima
besns, or string beans. Thicken
gravy with potato flour

{c) Calves or beef liver and bacon

(a) White or sweet potatoes

(b} Carrots, lima beans, string beans,
tomatoes

Choice of those suggested for breakfast

Choice of those suggested for breskfast

(a) Fruits as suggested for breakfast

(b) Taploca frust puiding

(c) Lima bean potato flour cookies or
cup cakes frosted with sugar and
lemon jusce icng

(8) Grepefrut juzce or lemonade wsth
sugar

(b) Tomato jusce

1 grapefrnt

4 thsp

1 large tomato

1 cup mixed
vegetables

% to X cup of
fruit
1 cup

Average Liberal
serving of mesat

1 medium sized
potsto

4 thap

2 cooktes or 1
cupcake

1 glassful



264 ADDITIONAL RECIPES FOR WHEATLESS DIETS

Chacken Croguettes

1 tbsp o1l or chicken far
2 thsp cornstarch

% cup Liquid (chicken broth)
X eup coaked munced chicken
Salt

Make a sauce of fat cornstarch and liqusd  Add the other sngredients
(cooked cornmeal may be sdded) Cool shape dip 1n rye flour or crushed
cornflakes Bake in medium oven or fry in deep fat

Rice Biscusts

Made by the Battle Creek Sanitarium

Pear Butter

Select firm ripe pears Peel core end cut into rather small pieces
To 2 cups prepared frurt sdd 1 cup sugar Cook slowly stirring frequently
to prevent burning for two hours or until the muxture s quite thick

Rice Frutt Pudding

Sauce 1 cup sugar
2 tbsp rsce flour
% tsp salt
1% cup boiling water
1 tsp lemon juice or vanilla

Mix sugar salt and rice flour Add water and cook until thick Remove

from stove and add flavorang Add boiled rice and spricots or sliced peaches
and serve warm Reserve some spuce to pour over the pudding

Taptoca Fruit Pudding

2 halves pesches sliced
1 thsp dry tapioca

2 tsp sugar

% cup pesch juice and water

Drain peaches and sprankle with one tap sugar Cook tapieca an juice
ard water untal st 1s clear  Add remaining suger sod salt  Line a baking
dish with pesches  Fall with tapisca and bake in & moderate oven for 20

minutes
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Rice Cup Cakes

2/3 cup hot water
1% cup race flour

2 level thsp shortening

% eup sugar

% tap salt

3 level tbsp baking powder
1tap venilla

Pour hot water over half the flour Cream sugsr and shortening and add
to the sbove mixture beating well Add the ather ingredsents mixing well
Boke in muffin pans sbout 20 minutes in s fairly hot oven

Baksng powder made by Royal or Schilling Co conteins mo egg

Rye Rolls

1 cake compressed yeast

% cup sugar

1 tap salt

2 cups water (cooler than lukewarm)
1 ege

3 tbsp melted fat

T cups rye flour

Combine first five ingredients add helf the flour and beat  Add short
ening  Mix in the remainder of the flour with the handx  Let rise until
double in bulk Punch down  Set 1n scebox closely covered  The dough wsll
keep xeveral days but 1s best up to second or third day After shaping the
rolls let them rase 24 hours bake at 400 degrees hot oven and for Ionger
than ordsnary roils

Rye Popovers

2 eges

1 cup mitk

1 cup rye flour

1 tbsp melted shortening
% tsp salt

S:ft flour and salt »sdd milk and egzs beaten together atar Add
shortening end best long and vigorously with egg beater  Pour into hot
greased popover pans  Bske 15 minutes at 425 degrees hot even reduce heat
to 375 moderate oven and bake 30 minutes
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Rice gread
1 cup rice flour 1 tbsp sugar
3 tsp baking powder % tsp salt
2 tbsp bacon fat or oaf % cup water

Saft the dry sngredients Add water and fat Rake in a loaf pan in a
moderate oven For greasing pans use only fet or o1l as specified 1n the
diet

Rye Rice Hread

1/3 cup rye flour S tsp baking powder
2/3 cup rice flour 2 tsp olive oil
% tsp salt 1 cup water

6 tsp sugar

Sift the dry angredients together Add water and os! Rake in a losf

Pan 1n 8 moderate oven for 40 minutes

Lima Bean Potato Cake and Cookres

6 tbsp lima been flour 2/3 cup sugar
2% tsp baking powder

% tsp vanilla

% tsp  lemon extrect

Few drops yellow coloring

% cup potato flour
5 thsp  shorteming
% cup water

Few grasns sslt
add dry angredients and water

Saft dry sngredients cream fat and sugar
Put an greased

alternately to creamed mixture Add flavorings and coloring
muffin tiny and bake 1n oven at 430 degrees for 30 mimutes

Lima Bean Potato Nuffins and Bread
2/3 cup potato flour % tsp salt
4 cup Lima besn flour 4 tap suger
3 tsp baking powder % cup water
2 tbsp shortening

S1ft dry sngredients together Melt fat and add to water add slowly to
Put in greased muffan tins snd bake at 400 degrees for 20

dry ingredaents
Makes 10 amall mutfans

minutes  Serve hot

Lime Besn Soya Bean Bread

Substitute soya bean flour for patsto in recipe for potato fima bresd



Appendax 7

COMMON COSMETIC IRRITANTS AND ALLERGENS*
ngredients used in cosmetic manufacture reported
cause allergic reactions

Substance Commonly found in Symptoms

Acetone Nail polish removers Peefsng and splitting
of the nails
Dermatitis of the

fingers
Almond 011 Cosmetic creams Rhanatis
Lotions Dermatitis venenats
Perfumes
Soaps
Atum Astringent lotions Dermatstis venenata
Anhadrotics
Aluminum acetate Astringent lotions Dermatitis venenata
Alumsum chlorade Anhadrotacs
Alumirum sulphate Deororants
Ammonsum carbonate Permanent wave sofu Dermatatas of the
tions scalp forehead and
hands
Antamony compounds. Haxr dyes Dermatatis venenata
Arrow root Dusting powder Rhunitis
Dry shampoos Conjunctavatis
Arsenic compounds Hair tonics Dermatitis venenata
Farr dyes
Bslsam of peru Perfumes Dermatitis venenata
Rhinitas

Pecenraal bay Gever

*Courtesy Ar Ex Cosmetics Ine
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Substance
Barium sulphade

Benzaldehyde

Betanaphthol

Bismuth compounds.

Calcium sulfide

Cornstarch

Pabromf luorescein

Gum Arsbic

Gum Karaya

Gum Tragacanth

Commonly found 1n
Depilatories

Cosmetic Cresms
Lotions

Hair dyes
Skin peeling prepa-
rations

Bleaching cream™s
Freckle creams

Depiintories

Dusting powders
Face powders

ndelsble lapsticks

Fave sets
Rouge snd powder
compacts 28 8 binder

Have sets

Toothpeste

penture adhessve
powder

Hand lotions

Rouge and powde?
compacts as a bindef

Wave sets

Hand lotions

Rouge snd powder
conpscts as 8 bindet

Syoptoms
Permatitis venenate

Dermatitis venenata

Dermatitas venenatia

Dermatatis venenats

Desmatitis venenata

Congunctivit:s
Rhinit1s
Perenntal hay fever

Cheilitis often
accompanied by
respiratery symptoms
and dermatitas,
Gastrointestinal
symptoms simuinting
colit1s

Atopic coryza

Atopic dermatitis

Gunmmtunnul
distress

Asthma

pereqnial hay fever
Atopie coryza
Atopic dermatitis
Gastrointestanal
distress

Asthma

Atopic coryee

Atopi€ dermatitas

Gas troantestinal
distress

Asthma



Substance

Lanolin

Lead compounds
Lycopodium

.
Wercury compounds

Methyl heptine
carbonate

011 of bergamot

011 of cananga

011 of corander
011 of geraniol
011 of heliotropine
011 of hydeoxy-
cxtronellal

01l of lavender
011 of lemon

012 of lemongrass
01l of linaloot
011 of neroli

011 of orangepeel
011 of origanum
01l of orrax

011 of ylang ylang

011 of cassia (clove}
011 of peppermint

01l of spearmint

011 of wintergreen

Commonly found 1a

Cosmetic creams
Lotions
Shampoos
Ointment bases

Haur dyes

Dusting powders

Bleaching creans
Freckle creams
Hair tomics
Medscated scaps

Perfumes
Toilet waters
Perfumed cosmetics

Perfumes
Toilet waters
Perfumed cosmetics

Peclunss

Tollst satera
Parfumeit cosmtion
Toathpaste '
Toathnowds

269
Symptoms

Dermatitis venenata

Dermatitis venenata

Rhinatas
Perennial hay fever

Dermatitis venenata

Rhinitas

Perennial hay fever
Asthma

PDermatitis when comes
1n contact with the
skin

Rhanitis

Perennial hay fever
Asthma

Dermatitas when they
come in contact
with the skin

Photosensitivity

Rhinitis

Perernial hay fever
Asthma

Dernatitls when they
come in contsct

with the skin B
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Substance

oil of catronella

Orr1s roOt powder

Plrlphenylenednmi.ne

Phenol

Potassium carbonste
Potassiun sulphste

pyrogallol
Qusnine sulphate
Resorcinol

Race starch

Rosin

salicylac ue1d

Sod earbonate

Strontium sulfide

Commonly found 1n

Per fumes

Toilet waters
Perfumed cosmet1es
Mosquato repellent

cresms

Toothpaste

Dry shampoos

Sachets

Formerly contained 30
most face powders tut
qow only rerely used

Haur dyes
Eyebrow and eyelesh
dyes

Hard lotions

Permanent wave
solutions

Bair dyes
Hair tonics
Hasr tomcs

Face powdet
Dusting powder

Hair lscquers

Deodorants
Hair torucs

Permanent vave
solutions

pepilatories

Symptoms

Rhanitis

Pperennal hay feves
Asthma

Dermatitis when they
cone in contact
with the skan

Infsntile eczem®
perennial hey fever
Rhanitis
Conjunctivitis
Asthma

Dermatitis venenata

Dermatatis venenata

permatitss of the
scalp. forehead,
and hands

Dermatitis venenat®
Dermatitis venenats
Dermatstas venenste

Conjunctavatis
Rhumtis
perermel hay feves

Dermatatas venenats

Dermatitis venenata

Derpatitis of the
scalp, foreheade
and tands

Dermatitis yenenat®
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Substance Commonly found in Symptoms

Tetrabromfluorescein Indelible lipsticks (heilatis, often sc-
companied by res-
paratory symptoms
and dermatitis

Gastrointestinal
symptons simulating
colitis

Thioglycollic acid Cold permanent wave Dermatitis venenata
salts preparations
Wheat starch Dusting powders Conjunctivitis
Face powders Rhirztis
Perepnial hay fever
Zinc chloride Astrangent lotions Dermatitis venenats

Zine sulphate
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