
Allergens and
Allergenic Preparations

Allergy has been a medical specialty for
more than 50 years, although symptoms of
allergic diseases have been recognized for
centuries. Probably the first reference to
allergic diseases was found in the Papyrus
Ehers, in which asthma and diseases
caused by "autointoxication" were men-
tioned. The writings of Hippocrates record
at least 12 instances of asthma; the first case
of hayfever symptoms was recorded by
Herodotus. The term allergy was first de-
fined in 1906 by von Pirquet in describing
a changed or altered reaction in the body.
When an individual develops an unusual
response to a substance or condition that
is harmless to others, the individual is said
to be allergic. According to published fig-
ures, approximately half the population of
the United States suffers from some Sort of
allergic syndrome; however, it is estimated
that only one person in 10 develops Symp-
toms sufficiently severe to require the ser-
vices of an allergist or a physician who spe-
cializes in allergic diseases (Fig. 14-1).

The exact cause of allergy is still unde-
termined, and much investigative research
is devoted to this fascinating subject. The
reasons why certain individuals exhibit an
allergic response to ragweed pollen and
others do not are not understood Based
on genetic studies, medical and immuno-
logic investigators generally agree that the

tendency to be allergic is hereditary (Fig.
14-2). However, at the present time, it is
impossible to predict whether a newborn
infant will be allergic or not. Perhaps future
research into the pathophysiology of al-
lergy will reveal the answers.

Allergens are antigenic substances ca-
pable of sensitizing the body in such a way
that unusual responses occur in hypersen-
sitive individuals. Almost any substance,
whether of biologic, chemical, or synthetic
origin, may prove to be allergenic. In ad-
dition, numerous other factors are allergy-
producing, such as emotional factors, at-
mospheric factors, psychosomatic factors,
and chronic types of infection. However,
because most allergens are composed of
plant or animal matter, they merit consid-
eration in a treatise on natural products.

The allergen concerned with the pa-
tient's symptoms must be antigenic; that
is, it must be capable of eliciting an anti-
body response. The antigenic fraction of
ragweed pollen, for example, causes a sus-
ceptible person's body to produce special
protein molecules (antibodies), some of
which circulate in the blood (circulating
antibod ie) and others of which become at-
tached to the cells of the nasal membranes
(fixed antibodies). These particular anti-
bodies have a special affinity for the chem-
ical components of ragweed pollen and of
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Allergy may develop at any age.
Number UI Chronic Conditions Per I.0110 P0t saris Per Year

Asthma and Hay fever	 Other Allergies

PERM

	Age Creep
	 Male	 Female	 Mate	 female

	

0-4
	

22.5
	

19.8
	

47.3	 -	 49.6

	

5-14
	

58.5
	

37,5
	

45.2	 48.9

	

15-24
	

71.3
	

50.0
	

18.5	 j	 47.9

	

25-44
	

49.4
	

64.0
	

18.5	 42.2

	

45-64
	

40.2
	

43.3
	

18.7	 33.8

	

65 and Over
	

46.3
	

24.8
	

1.2	 23.4

	

All Ages
	

47.9
	

45.2
	

26.3	 38.1

• Reported by patients  receiving med cat attention in a su t Se p or 3 .831 per so is.

The initial symptoms of allergy occur more often in the first two decades
than in later life. However, middle aged persons may experience first
attacks of allergy after living allergy free for many years.

Fig. 14-1. Chart showing comparison of incidence of allergic response in males and feinaks. (Courtesy of
Burroughs Wellcome & Co., Inc.)

Is the hereditary factor important?

Per Cent 01 Offspring Who May Develop air Allergy

When both parents
are allergic

When one parent
is allergic	 Q	

2550%

When	 7-12%
neither parent
is allergic

Over SO per cent of allergic patients give a history of allergic diseases in
other members of the family. Transmission 01 the allergic tendency seems
to occur twice as frequently through the female as through the male. A
child with two allergic parents may develop an allergy at an earlier age
than a child with only one allergic parent. A child does not always inherit
the same type of allergy as the parent, although this is usually the case.

Fig. 14-2. Chartst-rowrng probability figures 101 inheriting a tendency toward allergy. (Courtesy of Burroughs
Weilcorne & Co., Inc.
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related pollens in the ragweed family, but
they cannot combine with the antigenic
molecules in unrelated pollens, in foods,
or in other allergenic substances. Thus, an-
tibodies are considered specific, and, be-
cause allergenic substances do produce
specifictibodis, each type of allergy is
constitutionally different from other types.

When the body is first subjeed to the
allergen (antigen), the condition is referred
to as the primary exposure. Because no an-
tibodies have been formed previously, no
svmr'toms of the allergy are produced dur-
ing the priinv exposure. However, dur-
ing the subsequent exposures, the allergen
contacts the fixed antibodies and an anti-
gen-antibody reaction occurs.

Predisposing factors that may make
some persons susceptible to allergy are (1)
hereditary tendency to allergic response,
(2) d ysfunction of the endocrine glands, (3)
increased excitability of sympathetic and
parasympathetic nervous systems, (4) ab-
sorption of toxic metabolic and catabolic
substances, (5) hepatic dysfunction, and
(6) psychic influences.

The antigen-antibody reaction causes a
liberation of histamine and other media-
tors of allergic symptoms, including leu-
kotriene C or SRS (slow-reacting sub-
stance) and bradykinin (from the cells of
certain tissues and organs referred to as the
shock tissues or shock organs). If the state
of shock is confined to the area of the in-
troduction of the allergen, the condition is
a localized reaction; if its effects extend be-
yond this area, it may be a generalized or
constitutional reaction. The constitutional
reactions produced in some patients by in-
jections of penicillin preparations are ex-
tremely uncomfortable and sometimes
dangerous even fatal.

The types of symptoms depend on the
shock organ affected by the particular al-
lergen and its p.th ol entry into the body.
UJSances that are di'tributpd th the at-

mosphere and contact the nasal or buccal
mucosa during respiration are inhalant al-
lergens; those that occur in foodstuffs and

are swallowed are ingestants; those that
may be present in solutions intended for
parenteral administration are injectants;
and those that come into direct contact
with the epithelium are contactants.

Still other types are represented by the
metabolic wastes and growth products of
pathogenic microorganisms (infectants)
and of parasitic microorganisms in or On
ih body (infestants). In addition to these
material allergens, IJergies may be caused
by heat or cold (physical allergy), changes
in climate (environmental allergy), anger
or frustration (psychosomatic allergy), and
others.

In an attempt to discover the causative
factors of a patient's symptoms, the aller-
gist records a complete case history, in-
cluding a review of possible allergies
shown by other members of the patient's
family. The type of symptoms, whether
gastrointestinal, bronchial, or epidermal,
whether localized or general, whether sea-
sonal or perennial, afford a starting point
for the allergist's diagnosis.

INHALANT ALLERGENS

If the symptoms are restricted to the
nasal mucosa and are manifested by sneez-
ing, lacrimation, itching, and swelling of
nose and eyes, an inhalant allergen is usu-
ally indicated. (However, certain food a!-
ergens also cause such symptoms.) The
condition is known as Sinusitis or hay-
fever. The term "hayfever" was originated
by John Bostock in England over a century
ago because he believed that the odor em-
anating from new-mown hay was respon-
sible for the "fever" or stuffiness of the
nasal passages. Occurrence of the symp-
toms during certain months of the year in-
dicates seasonal hayfever. Because this
condition is usually associated with the re-
lease of pollen grains from certain plants,
the term pollinosis is often used. Nonsea-
sonal hayfever, more commonly called
perennial rhinitis, may be caused by in-
halants other than pollens: mold spores,
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dust, animal epidermis or dander, feath-
ers, cotton linters, volatile oils, and count-
less other factors.

In the case of seasonal hayfever, deter-
mination of the exact dates within which
symptoms occur frequently gives a clue to
the type of pollen grains responsible for the
allergy. In all but the extreme southern and
southwestern states, 3 well-defined pollen
seasons exist: (1) the tree season in spring,
extending from February until June; (2) the
grass season in late spring and early sum-
mer, principally from April until August;
and (3) the ragweed season in late summer
and early fall, beginning the first week in
August and continuing until mid-October.
Variations in the pollinating periods of
these plants are directly related to geo-
graphic locations, severit y of winters, and
similar factors. Published sources are avail-
able that divide the United States into dif-
ferent regions. Additional authentic infor-
mation is distributed by the American
College of Allergists, the American Acad-
emy of Allergy, and the Allergy Founda-
tion of America.

Because of their heterogeneous nature,
pollen grains can he distinguished and
identified without difficulty. Pollen grains
may be round, oval, angular, square, rec-
tangular, or otherwise shaped, depending
on whether they are contracted or fully ex-
panded. Most pollen grains are single enti-
ties, but some may be 2-compound, 3-com-
pound, tetrads, and so forth. They may
have no germinal apertures as such (acol-
pate), have many pores (multicolpate), or
range in-between (dicolpate, tricolpate, te-
tracolpate). The outer wall is known as the
exine and the inner wall as the intine. The
surface appearance of the exine is charac-
teristic and is a determining factor in iden-
tification; it may range from smooth (psi-
late) to spiny (echinate), with various
intervening gradations (reticulate, granu-
late, lophate).

Atmospheric pollens are liberated chiefly
by anernophilous (wind-pollinated) plants
and are usuall y small (15 to 45 p4 in diam-

eter), light, nonadhesive, and relatively
smooth (Fig. 14-3). Trees (oak, walnut),
grasses (Bermuda grass and timothy), and
weeds (ragweed, plantain) are examples of
plants having anernophilous flowers. In
contrast, pollens of entomophilous (insect-
pollinated) plants are usually larger (up to
200 p. in diameter), heavier, adhesive, and
may be somewhat spiny. Plants with
scented, colored flowers (clover, holly-
hock, honeysuckle, rose) are eritomophil-
ous. Wind-pollinated flowers are rarely
colored and are generally not fragrant be-
cause they do not need to attract insects
for the pollination process.

Nonseasonal ha yfever, as the name in-
dicates, cannot be related to a seasonal
trend. The allergic symptoms maybe man-
ifested throughout the entire year or per-
haps at several periods during the year but
with no regularity. Often inhalant allergens
may occur in the home, at the place of em-
ployment, or in some particular locale fre-
quented by the patient. In the home, cotton
pillowcases, sheets, and blankets usually
shed "linters" or fragments of Cotton fibers
that are light enough to float in the air. The
pillows, if made of feathers, ma y he a
source of the allergen, particularly if the
pillows are old and the feathers are disin-
tegrating. If a person has a sensitivity to
feathers, he should use a foam rubber pil-
low or should cover the feather pillow with
a plastic, dust-free cover. Sometimes a pet
canary or parakeet may cause a feather sen-
sitivity.

Odors and perfumes are a major factor
in nonseasonal allergy. The increased de-
sire for unusual scents in toiletries and cos-
metics has led manufacturers to use vola-
tile oils from many new plant sources as
ingredients in their formulations. For ex-
ample, sandalwood oil is an ingredient in
some men's toiletries; however, photoal-
lergv to sandalwood oil has been reported
in the medical literature. Many othervol-
atile oils are allergenic. Removal of the at-
croons be si.ihsituting nonscented cos-

ics brings relief (see page 423).
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Fig. 14-3. Photornicrographs of pollen grains. A, American elm; B, orchard grass; C. lamb's quarters; D.
giant ragweed; E, pine; F, white oak. Al] magnitied to same sc.ie: each space 0!" th micIu;fltir scale eqais
3.2 microns.

Animal epidermis or animal dander (ep-
ithelial scales) is a frequent source of aller-
genic matter. Cats, dogs, guinea pigs, and
other pets are occasionally responsible for
a patient's cough, wheeze, or asthmatic at-
tack. Treatment with dander extracts does
not always result in a significant number
of improved cases, and the therapy of
choice is avoidance of exposure. Some-
times patients are affected by the odors of
the animals rather than by the dander. Any
type of furniture stuffed with horsehair or
other animal material should also be in-
vestigated as a cause of nonseasonal hay-
fever.

The allergen present in castor beans is
often the cause of severe allergic reactions.
The allergen is not removed with the oil
when the seeds are expressed, but it does

cause difficulty in the processing plant. Be-
cause this allergen is air-borne and wind-
borne, persons living in the vicinity of in-
dustrial factories that make or use castor
bean pomace may exhibit allergic reac-
tions.

Much of the nonseasonal hayfever is
thought to be caused by fungus spores,
especially of such molds as Alternaria (see
Fig. 14-10), He1ninthosporium. Hormoden-
drum (Cladosporium), and Aspergillus. Mold
spores are almost constantly present in the
atmosphere, even during winter, and have
been traced as the contributing factors to
many cases of perennial rhiriitis. Asperii-
lus, Penicillium, and other no1ds abound in
moist places and occur in cellars and in
damfl cupboards.

Persons allergic to mold spores are usu-
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ally allergic to dust as well. Dust is almost
indefinable because it differs from one
place to the next, but it probably is com-
posed of mold spores, cotton linters, ani-
mal danders, sizing from rugs and carpets,
and innumerable other allergenic particles.
Various types of mites have also proved to
be major allergens in house dust, particu-
larly the acarine mite, Dermatophagoidcs,
and specifically its species, D. pteronyssi-
nus.

Several years ago, the Allergy Research
Laboratory of Northwestern University re-
ported that nearly 30% of patients with
symptoms of asthma or hayfever are sen-
sitive to disintegrating bits of insect dust
inhaled from air and soil; thus, a clinical
diagnosis of "sensitivity to dust' is inad-
equate.

INGESTANT ALLERGENS

Food allergens ordinarily cause gastroin-
testinal symptoms, but they may also cause
skin rash, puffed lips and tongue, mi-
graine, rhinitis, or other more serious ef-
fects, such as bronchial asthma. Severe
cases of eczema of the hands have been
caused by allergenic foods. In food allergy,
the activity of the allergen is not localized
in one organ or area of the body but is
transferred to other organs by the blood.
Thus, an .atopic dermatitis, such as a to-
mato rash, strawberry rash, or that caused
by eating oranges, chocolate, or shellfish,
is. developed by the patient. No doubt,
many persons who exclaim "Cucumbers
don't agree with me!" have discovered the
hard way (trial and error) that they have
an allergy to certain foods. Such persons
may not know that they have an allergy,
but they do know that eating certain foods
leads to dire consequences.

Some of tFie most common allergens in-
gested by children are foods considered es-
sential to proper diet and growth, such as
cow's milk, orange juice, cod liver oil, or
other vitamin-containing fish liver oils.
Colic may sometimes bean, allergic mani-

festation to a food substance, just as der-
matitis may indicate a hypersensitivity to
other foods. Hundreds of extracts of food-
stuffs are commercially available as single
or multiple units for use by the allergist as
diagnostic skin test materials; however,
they have little or no value in therapy. The
most satisfactory method of combating
food allergies is elimination of the offend-
ing substance from the diet.

Milk allergy is a specific immunologic,
antigen-antibody response caused partially
by a lactalbumin. Because heating or boil-
ing alters this protein, evaporated milk
may be used as an effective substitute for
cow's milk. Milk allergy may result in se-
vere dermatitis, recurrent rhinorrhea,
bronchitis, and asthma. Various commer-
cial milk substitutes that are prepared from
soybean isolates offer a milk-free formula
claimed to be devoid of antigenicity. Two
of these soybean products are Soyalac ® and
Pro sobee .

It has been definitely determined that
coffee can produce an allergic response.
The principal water-extractable allergenic
component of green coffee is chiorogenic
acid (3-cafleoviquinic acid). Some author-
ities disagree about the allergenic proper-
ties of chiorogenic acid; claiming that the
coffee-roasting process alters its structure.
Various symptoms of coffee allergy have
been reported:- severe migraine, gastroen-
teritis, and widespread hives.

INJECTANT ALLERGENS

Allergic reactions to penicillin injections
are well-known to most of the lay public.
More attention has been called to the al-
lergies following penicillin injections than
uas been given to all other allergies pro-
duced by the injection method. It is esti-
mated that anaphylactic reactions to pen-
icillin occur with a frequency of I to 5 per
10,000 patient-courses of penicillin. Once
a patient has suffered a penicillin reaction,
he is keenly concerned about the next in-
jection e May receive. Skin testing for
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penicillin allergy is of definite value, bit
tests must be conducted under controlled
conditions.

6-AminopefliCillaflic acid (6-AJ'A) and 7-
aminocephalosporanic acid (7-ACA), as
well as the semisynthetic penicillins and
cephalosporins cause positive intracuta-
neous reactions in most susceptible pa-
tients. For this reason, antibiotics such as
the cephalosporins and semisynthetic pen-
icillins should be used with caution by phy-
sicians treating patients who are sensitive
to penicillin C.

In addition to penicillin products, other
injectables may cause allergies—liver ex-
tract, antitoxins, and the glandular prod-
ucts. The symptoms in each case are similar
to those caused by the antibiotic; itching of
the palms of the hands and the soles of the
feet, erythema, and peeling of the skin are
characteristic.

Because bees, hornets, and wasps ac-
tually "sting" instead of "bite," such in-
sects are considered a source of injectant
allergens. Stings of such insects can induce
severe local and constitutional reactions,
sometimes causing death. In fact, it has
been estimated that more people die an-
nually from bee stings and wasp stings
than from snakebites. Such patients can be
immunized by using injections of antigens
because one antigen is common to all bees
and wasps (see page ±26), however, each
species has its own additional distinct an-
tigen(s).

Considerable research is being con-
ducted on this subject at the present time.
Immunologic comparisons of the effects of
insect venoms, venom sac extracts, and
whole insect extracts have been made to
determine the optimal rn.thod of treat-
ment. Not only are the hymenopterous in-
sects being studied, but many of the "bit-
ing" arthropods are the subjects of clinical
inviigations. Among these forms are spi-
ders, mites, lice, chiggers, ticks, sand flies,
stable flies, horse flies, scorpions, cen-
tipedes, and numerous others indigenous
to,lile geographic area of the investigators.

CONTACTANT ALLERGENS

Many substances and products have
been recognized as the cause of contact al-
lergies. One of the most important of these
is the well-known poison ivy, Toxicoden-
dron radicans (L.) Kuntze. Other allergenic
species of the genus Toxicodendron (for-
merly Rhus) include T. diversilobum (T. &
C.) Greene (known as western poison
oak), T. quercifolium (Michx.) Greene
(known as eastern poison oak), and T. ver-
nix (L.) Kuntze (known as poison sumac,
poison elder, or poison dogwood). All of
these contain the same nonvolatile, phe-
nolic principle, urushiol, and all produce
allergic symptoms in hypersensitive indi-
viduals. Watery blisters associated with
pruritus are indicative of this affliction
which can become quite distressing if not
properly treated. The blisters break open,
and the exuding fluid forms new blisters
that spread quite rapidly.

Other plant excitants of contact derma-
titis are asparagus, buckwheat, buttercups,
catalpa leaves, chrysanthemums, daffo-
dils, English ivy, ginkgo leaves, lobelia,
marigolds, mayapple, oagc orange, flow-
ering spurge, snow-on-the-mountain,
smartweeds, and dozens of others. Occa-
sional contact dermatitis has been caused
by aeroallergens, such as the various pol-
len grains that contain oils, hairs from dif-
ferent kinds of leaves and flowers, and
even small fragments of plant tissue carried
by smoke emanating from brush fires,
grass fires, and burning leaves.

A number of cosmetic manufacturing
companies have removed certain known
irritants and allergens from their beauty
products and consequently use the term
hypoallergenic cosmetics to denote this
fact. Products bearing the brand names of
Ar-Ex, Allercreme, Almay, and Marcelle
are exanlpivs of hypoallergenic cosmetics.
Orris root, an ingredient ir "violet' talcum
powders, is a chief contact allergen. Di-
bromofluorescein, commonly used in in-
delible lipsticks, is another. Becau.e per-
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fumes can be allergenic, many hypo-
allergenic products are unscented; in oth-
ers, the perfuming agents are carefully
screened to eliminate possible allergens.

Frequently, individuals cannot tolerate
wool in clothing, blankets, or even in the
form of wool fat (lanolin) in cosmetics.
Soaps and soap powders, plain and en-
zyme detergents, nail polishes and nail
polish removers, and hair dyes and hair
sprays are listed among the numerous
major causes of contact dermatitis.

INFECTANT ALLERGENS

Numerous living organisms may cause
allergy through the products they release
during their metabolism in the human
body. Some individuals harbor certain
types of bacteria, protozoans, molds, hel-
minths, and other parasitic forms which,
by their continual presence in the body, are
responsible for chronic illness. The patient
may or may not be aware of this infection
because it may or may not manifest rec-
ognizable s ymptoms. Metabolic products
of growth of these organisms may be of
such nature that the individual becomes
sensitized.

The chronic bacterial infection of the
bronchioles, known as bronchiectasis, in
which the Constant presence of bacterial
wastes may sensitize the allergic individ-
ual, is an example. Thus, the person may
exhibit allergic symptoms but does not re-
spond positively to skin tests for inhalant
allergens. In this case, the bacterial meta-
bolic wastes are considered infectant aller-
gens.

INFESTANT ALLERGENS

In a manner somewhat similar to the li-i-
fectants, parasitic organisms may sensitize
the human body. Invasions of hookworms,
tapeworms, pinworms, threadworn-is, der-
matophytes, and other forms have caused
allergic responses in susceptible individ-
uals. Growth products: and metabolic

wastes of these parasites are constantly
present in the body and are referred to as
infestant allergens.

CASE HISTORY

To determine the circumstances sur-
rounding the patient's allergy, the allergist
must record all details regarding the al-
lergic attacks, including data on the type
of occupation and the familial background.
Information concerning the place, time,
and mode of onset of past symptoms, as
well as those causing the most recent at-
tack, is recorded in the case history or al-
lergic history of the individual. As stated
on a typical case history report, the entries
include:

name and sex
marital status
occupation
chief complaint
present illness

age of onset
date of first attack
place, time, and mode of onset
seasonal Variation
duration
what relieves attacks

present attack
date of Onset
place of onset
mode of onset
sneezing
nasal discharge
wheeze
cough
headache

symptoms affected by
meals
drugs
exertion
excitement
weather changes
wind
smoke or fumes
time of day
mowing lawn
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rain
working in garden
automobile rides
playing golf
riding horse
feeding stock
cleaning house
change of season
change of environment
change of occupation

Other points of information include the
types of medication the patient may he tak-
ing and the conditions of the home envi-
ronment (heating system, type of floor cov-
ering, presence of household pets, kinds
of cosmetics used, nature of bed covers and
pillows, and numerous other details). A
past medical history may be requested. Al-
lergic symptoms of the paternal and ma-
ternal relatives are frequently a clue.

A complete case history includes both a
physical and a laboratory examination, the
latter to include reports on urine, blood,
sputum, and nasal smears. In addition, re-
suits of a radiograph and an electrocardi-
ogram are customary. Following or con-
current with the laboratory examination,
the allergist makes his diagnosis and at
tempts to confirm it by the use of skin tests.

SKIN TESTS

Skin tests are conducted in 2 principal
ways: (1) by scratch tests administered sim-
ilar to the way a smallpox vaccination is
administered, i.e., scratching the skin and
introducing an extract of the allergenic sub-
stance; or (2) by intradermal (intracuta..
neous) tests in which a small quantity of
the extract is injected between the layers
of the skin.

Allergenic extracts are stable prepara-
tions of various antigenic substances and
are used for diagnosis, preseasonal pro-
phylaxis, and treatment of allergies (except
food allergies).

In each case, the allergenic extract rep-
resents a solution of the chief constituents

TREATMENT

It the patient has a case history of allergy
and exhibits a positive reaction to ragweed
pollen extract, the allergist will probably
resort to the hyposensitization method of
treatment. At regular intervals, a measured
amount of the greatly diluted extract is in-
jected subcutaneously. The dose is gradu-
ally increased until the patient can with-
stand the inhalation of the normal seasonal
atmospheric concentration of ragweed poi-
lens with little ill effect. Complete freedom
from symptoms is rarely accomplished be-

of the tested material. (Preparation of ex-
tracts involves the use of one of several
standard extracting fluids: Coca's fluid,
normal saline solution, purified water, di-
lute glycero-dextrose solution, and others.)
By injecting a small amount, usually 0.1 ml,
into the arm of the patient, the allergist can
observe the resulting react-ion within 20
minutes and classify it using the scheme
shown in Table 14-1.

A skin test, then, is actually a localized
reaction that determines whether the pa-
tient responds to that particular allergen.
Although not infallible, skin tests are quite
useful in determining sensitivity to inhal-
ants, in j ectants,contactants and some in-
gestants, although the reactions with the
ingestants are less reliable than those with
the other allergens.

Ordinarily, contactants are applied as a
patch test, in which the material is applied
directly to the skin, which is neither
scratched nor penetrated with a needle. As
a general rule, patch tests require a much
longer time for the reaction to occur—at
least 48 hours but sometimes 4 to-5 days.
The offending allergen need not he ex-
tracted for applications to the skin in this
type of test.

Other tests, such as the ophthalmic test,
passive transfer (Prausnitz-Küstner) test,
and microscopic examination of nasal se-
cretions, may be employed by the physi-
cian as occasion demands.
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Table 14—I. Clinical Designations of Skin Reactions

-	 Designation	 Symbol	 Characteristics

Negative	 -	 No reaction or no different than control

Doubtful	 No appreciable d i fference from control other than
slight erythema

One-plus	 +	 Erythema smaller than 20 mm in diameter

Two-plus	 + +	 Erythema larger than 20 mm but no wheal

Three-plus	 + -+ +	 Definite wheal with surrounding erythema

Four-plus	 t+ -4- +	
Wheal with definite pseudopods and erythema

cause of the inadequacy of the extracting
fluids; in addition, because the identity of
the allergenic fraction has not been defi-
nitely established chemically, it cannot be
assayed in the completed extract.

Pollen extracts are made on a weight-
volume basis using defatted pollen and are
standardized according to the number of
pollen units, protein nitrogen units, or
total nitrogen units, depending on the lab-
oratory policy. One pollen unit (called a
Noon unit) represents the activity in 0.001

mg of pollen. The strength of protein ex-
tracts is expressed in terms of mg of protein
nitrogen per ml; however, some laboratory
workers utilize the number of mg of total
nitrogen per ml, and others refer to the
weight-volume formula used in extracting
the allergen. At the present time, no stan-
dard is generally recognized although
measurement of protein nitrogen is per-
haps the most accepted method.

Most of the research on pollens has been
concentrated on those of ragweed. More is
known about ragweed pollens than about
any others, but a great deal must still be
learned. Although highly active materials
have been extracted from ragweed pollens,
the identity and properties of these sub-
stances have not been positively deter-
mined. By using gel diffusion methods, 6
to 8 different antigens have been demon-
strated in ragweed pollens but it is not
definitely known which of these are Of

greatest significance in human allergy.
Numerous investigt0rs are studying the

allergenic fractions of ragweed and other
pollens. Much of this research involves the
use of more selective extracting fluids,

the preparation of alum-precipitated and
ammonium sulfate-treated extracts, the ap-
plication of chromatographic and electro-
phoretic means of analysis and a compar-
ison of the effectiveness of repository
therapy with effectiveness of the usual hy-
posensitization method of treatment. Al-
though these studies will undoubtedly re-
suit in a more efficient means of treating
the individual, some researchers claim that
all patients do not react in a similar manner
to a specific allergenic extract because of
the number of individual allergenic com-
ponents in the extract.

If the treatment is conducted prior to the
time of pollination of the plants, it is
termed preseasonal; if it is maintained
throughout the year for some allergies, it
is called perennial; if the treatment is in-
stituted during the symptomatic period, it
is known as coseasonal (the least satisfac-
tory method).

Rapid hyposensitizatiOn of certain al-
lergic patients in a single day has proved
feasible, safe, and hi ghly effective. The
method has proved particularly successful
with bee and wasp venom allergies. The
patient is given small injections every 20 or
30 minutes for at least several hours; im-
munity is developed in from 10 to 14 days.

The hyposensitization treatment is par-
ticularly useful for counteracting allergies
caused by inhalants and some contactants.
When food allergies are encountered, the
patient is advised to avoid the offending
food in his diet—" elimination diet." Sim-
ilarly, a change in environment often pro-
vides relief from inhalant allergies. A sub-
stitution of foam rubber pilie'c s br feather
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pillows frequently ends symptoms that
occur on retiring. Because the allergic re-
action depends on an antigen-antibody re-
action, one can readily see that absence of
allergen contact with the tissues of the pa-
tient provides satisfactory results.

As previously stated, studies on repos-
itory allergens are in progress. For such
preparations to be free of ill effects, the
antigen must be completely emulsified. A
large dose of the antigen, when completely
emulsified in an oil and buffered saline so-
lution, is slowly absorbed into the system.
One injection may be sufficient for an en-
tire season.

The use of alum-precipitated extracts has
also been suggested as a means of therapy.
Nondefatted pollen is mixed with pyri-
dine, resulting in extraction of lipid mate-
rial as well as the water-soluble fraction.
Alum is then added, thereby precipitating
an antigenic complex. Pyridine and alum
are removed by washing, and the precip-
itate is suspended in buffered saline solu-
tion. Alum-precipitated allergenic extracts
are administered subcutaneously in the
same manner as aqueous extracts and
emulsified extracts.

Several advantages are claimed for alum-
precipitated extracts: delayed absorption of
allergen permits the administration of
fewer yearly injections, and treatment per-
mits the administration of larger amounts
of the allergen per injection with less pos-
sibility of systemic allergic reaction; in ad-
dition, extracts are available commercially,
suitably standardized, and relatively easy
to administer. Allpyral g products are ex-
amples of alum-precipitated extracts.

The allergist may elect to administer an-
tihistaminic drugs orally in addition to
using the allergenic extract. Although the i
antihistamines Cannot prevent the antigen- i
antibody reactions, they do prevent the i
shock damage normally caused by the re-
lease of histamine. The pharmacist should
be capable of advising the physicians about \
the many antihistamin ic drugs and should ç
know the chemical nature, the therapeutic

To determine whether certain plants lib-
erate air-borne pollens, one must sample
the atmospheric content of the area. The
gravity (Durham sampler) method of ex-
posing slides and the roto-rod, roto-bar
sampler, fly-shield rotobar, flag sampler,
volumetric impinger, Wells air centrifuge,
Erdtman air filter, and many other meth-
ods have been devised by investigators in
the field of aerobiology.

To ascertain whether certain plants are
significant in seasonal pollinosis, a series
Of postulates was devised by authorities in
the field of allergy to serve as definite cri-
teria:

I. The pollen must Contain an excitant
hayfever.

2. The pollen must be anemophilous, or
wind-borne, as regards its mode of
pollination.

3. The pollen must be produced in suf-
large quantities.

4. The pollen must be sufficiently buoy-
to be carried considerable distances.

5. The plant producing the pollen must
be widely and abundantly distTib-
uted.

The Durham sampler method of deter-
mining the pollen count is the gravity
method in which a microscope slide is
rubbed with a petrolatum mixture (white
etrolatum 75%, liquid petrolatum 25%)
nd is exposed in a standard exposure de-
ice (Figs. 14-4 and 14-5) for a 24-hour
'eriod. At the end of that time, the slide
S examined microscopically by staining

advantages and disadvantages, and the ge-
neric and trademarked names of each
drug. The pharmacist, as a drug specialist,
should be familiar with the products.
Moreover, the pharmacist should warn
customers about the potential dangers of
continued promiscuous use of the anti-
histamines during self-medication.

PLANTS CAUSING HAYFEVER
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Fig. 14-4. Pollen exposure apparatus in position on

roof.

with Calberla's solution,* adding a 22-mm
square covergiass, and counting the dif-
ferent kinds of pollen grains under the en-
tire cover glass area. The pollen count rep-
resents the number of pollen grains per
square centimeter of slide e!rcc.

The chief ad\'iiiages of the various
aforruentioned air-sampling devices are
the ease of determining hour-by-hour pol-
len counts and the relationship of pollen
occurrence to air volume.

Although such counts have little or no
value insofar as individual hayfever suf-
ferers are concerned, they are of great im-
portance in national surveys. When a per-
son wishes to change his place of

Calberta'; oiutioi-i: glycerin. 5 nil: alcohol (950),
1i ml; distilled water, 15 ml; Saturated aqueous so-

lution of basic fuchsip , "	 i., a cherry-red color.

employment, he can easily learn which
parts of the counl .' are relatively free from
rweed or other pollens. For in e tance, a
ragweed hayf . victim should know that
Portland, Oregon, is preferable to St.
Louis, Chicago, or Milwaukee because the
pelico counts in the latter cities are ex-
ceedingly high. Again a vacation at the
eastern seashore or at the tvctern national
parks may provide a more ccnc'table
time for a person suffering from ragweed
alleigy.

The American Academy of Allergy,
through its Pollen and Mold Committee,
has established a chart for the ragweed
indtx of the principal cities.

In the New England, middle Atlantic,
central, plains, and Pacific northwest
states, the pollinating seasons of trees,
grasses, and weeds are rather clearly de-
fined. For example, in the middle Atlantic
states, a seasonal hayfever occurring be-
tween February 9 and May 20 is undoubt-
edly caused by pollens from one or more
trees, that between May 30 and July 4 is
probably owing to grass pollens or to a few
early flowering weeds, and that between
August 10 and October I is undoubtedly
the result of ragweed pollens.

Thus, in most of the United States, 3 pol-
len seasons may be easil y differentiated: (1)
the spring, or tree season (2 the early
summer, or grass and early wee di season;
and (3) the later simniei-c.arly fall, or true
weed season (often referred to as the rag-
weed season).

Trees

Although some species may overlap, the
spring-flowering trees may be subdivided
into those of early spring and those of late
spring.

Early Spring Pollinating Trees:
Uhnus a 7eric?ui L.

American elm)
Ulmus rubra Muehlenb.

(slippery elm)
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Fig. 14-5. Enlargement at slide holder with slide in place.

Quercus ac/alma Lam.
(black oak)

Platanus occidental is L.
(buttonwood)

P/alan us acerifolia (Ait.) Wilid.
(London plane)

Significant allergenic pollens are liber-
ated also from trees that may not adhere
to these time schedules: the Australian
pines, Casuarina species, common in Flor-
ida; the blue gum trees, Eucalyptus species,
naturalized in California; the Rocky Moun-
tain juniper, Juniperus sea pulorum Sarg., oc-
curring throughout the Rocky Mountain
range; the mountain cedar, Junipenis mex-
Icana Spreng., extending into Texas; the or-
ange, lemon, and related species of citrus;
and a number of others. It is interesting to
note that although pine trees, Pinus spe-
cies, produce considerable quantities of
wind-borne pollen, they are not generally
considered to be allergenic.

Grasses

The most important grasses of the
United States that shed allergenic pollens
are:

C!/nudou dacti1lon (L.) Pers.
(Bermuda grass) (Fig. 14-6)

Acer saccharinurn L.
(silver maple)

Acer rubruin L.
(red maple)

Populus d/taides Marsh.
(necklace poplar)

Populus tretnuloides Michx,
(quaking aspen)

Pa pu/us canadensis Moench.
(Carolina poplar)

Alnus rugosa (Du Roi) Spreng.
(speckled alder)

Amos serru/ata (Ait.) WilId.
(common alder)

Later Spring Pollinating Trees
Betufa papijrifera Marsh

(paper birch)
Betulii lenLa L.

(sweet birch)
Broussoiu'tw papi/rif era (L.) Vent.

(paper mulberry)
Jug/uns cinerea L.

(butternut)
J uc.,'lans myra L.

(black walnut)
Quercus a/ha L.

(white oak)
Quercus rubra L

(red oak)
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Sorghum halepense (L.) Pers.
(Johnson grass)

Dactylis glamerata L.
(orchard grass) (Fig. 14-6)

Phleum pratense L.
(timothy) (Fig. 14-6)

poci pratensis L.
(Kentucky !luegrass) (Fig. 14-6)

Agrostis alba L.
(redtop)

Anthoxanthum odoratum L.
(sweet vernal grass)

In the southern and southwestern states,
grasses pollinate throughout the year and
no particular season is apparent. It is prob-
able that many oUr grasses are factors in
grass pollinosis.

Weeds

Among the early flowering weeds, cer-
tain members of the Chenopodiaceae,
Polygonaceae, Plantaginaceae, Amaran-
thaceae and Compositae are responsible
for a number of cases of allergy each year.
Other members of these families pollinate
later in the summer; in fact, depending on
geographic location, they may extend into
late fall. Plantago major L. (common plan-
tain) and Plantago lanceolata L. (English
plantain) (Fig. 14-7) are causes of wide-
spread early summer weed pollinosis. Pol-
len grains of the plantains are rather small,
averaging approximately 24 p., but they are
easily identifiable because of the protuber-
ances arising from the exine.

Other important hayfever weeds are:

Rumex ens pus L.
(yellow dock)

Rumex acetosella L.
(sheep sorrel)

Cheno podium album L.
(lamb's quarters)

Chenopodium ambrosioides L.
(Mexican tea)

Amaranthus palmeri Wats.
(Palmer's amaranth)

Amaranthus retroflexus L.
(pigweed)

Acnida tamariscina (Nutt.) Wood.
(western water hemp) (Fig. 14-8)

Salsola kali L. var. tenuifolia Mey.
(Russian thistle) (Fig. 14-8)

Iva xanthifolia Nutt.
(marsh elder)

Franseria tomentosa Gray
(false ragweed)

Art em iSja doz;janii Nutt.
(western niugwort)

Artemisia tridentata Nutt.
(sagebrush)

Ambrosia species
(ragweeds) (Fig. 14-9)

Kockia scoparia (L.) Schrad.
(burning bush) (Fig. 14-8)

The genus Ambrosia is responsible for
about 90% of the pollinosis in the United
States. Four species are widespread over
the eastern, southern, central, and south-
western states. Only the west coast and the
Pacific northwest states have ragweed pol-
len counts ranging from zero to only a few
grains. The 2 species that may be found in
greatest abundance are the giant or great
ragweed and the dwarf or common rag-
weed. Although these vary considerably in
height, leaf structure, and general habit,
their pollens are practically indistinguish-
able. They range in size from 18 to 21 p.,
are uniformly rounded, are tricolpate, and
have a somewhat spiny exine.

Ambrosia tnifida L., the giant ragweed, is
a coarse annual that sometimes attains a
height of 5 meters. The staminate flowers
are borne in terminal spikes or racemes, at
the base of which are the pistillate flowers.
The leaves are oppositely arranged and
long-pet-ioled and are usually 3-lobed, al-
though occasionally they are 5-lobed or en-
tire-margined. The lower leaves are gen-
erally more uniform in appearance than
those on the upper stems. Both stems and
leaves are rough to the touch because of
the stiff hairs.

Ambrosia artemisilfolia L. var. elation (L.),
Descourtils, the dwarf ragweed, is somc
times referred to merel y a	 iibrosia elatiur
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Fig. 14-6. Common hayfever grasses. A, t	 gras or June -;s i, 	 ot-y; C. orchard grass; D, Bermuda
grass. (Femherg, AIIcrg,' in Practice, courtesy of Year Book Publishers, Inc., and O.C. Durham.)

L. It is a much-branched annual that oc-
casionally grows 2 meters high. It is char-
acterized by its numerous staminate spikes
or racemes and by its fernlike leaves which
are bipirinatifid. The leaves are extremely
variable and sometimes those of the flow-
ering branches are undivided. As a rule,
the leaves are alternate, and like the giant
ragweed, the plant is hairy. Both of these

ragweeds occur chiefly in the northtrn,
middle Atlantic, and central states.

in the southern and western pins
states, Ambrosia bidentata Mid.,,, the
southern ragweed, is an importazaecies.
It has alternate leaves that are 1ateolate,
partly clasping, and nearly entireceptsfor
a short lobe on each side near the basei In
the western and southwestern states, Am-
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spores, it is helpful to expose Petri dishes
containing a mycologic medium specifi-
cally designed to encourage the growth of
molds and yeasts but to inhibit bacterial
colonies. Thus, each colony of the mold
that develops is assumed to be the out-
growth of one spore; the vegetative char-
acters of the mycelium and the methods of
Sporulation are employed to aid in identi-
fication of the mold It is interesting to note
that present investigators hold the imper-
fect fungi chiefly responsible for mold al-
lergies.

1 I

PLANTS CAUSING DERMATITIS

Fig. 14-7. English plantain. (Tuft, Clinical Allergy,
Lea & Febiger.)

brcisia psilostachya DC., the western rag-
weed, is the most abundant species. It is a
branched perennial with thick 1-pinnatifid

leaves; the plant is rough and hoary with
short stiff hairs.

MOLDS CAUSING ALLERGY

Mold allergy is an exceedingly important
cause of perennial rhinitis or nonseasonal
hayfever. Atmospheric determinations
conducted in much the same manner as
pollen counts have revealed that the most
common mold genera are Alternaria (Fig.
14-10), Macros poriuni, Helminthosporiurn,
Hormodendrum (Cladosporiurn), A spergillus,
Penicil/juin, Mucor, Rhizopus, Syncephala-
strum, Curvularia, Brachysporium, Puibtiaria,
Pleos porn, and others. Because of the dif-
ficulty in distinguishing between the

Rhus toxicodendron or poison ivy is
composed of the fresh leaflets of Toxico-
dendron radicans (L.) Kuntze, formerly
known as Rhus radicans L. (Fam. Anacar-
diaceae), a woody vine common through-
out the United States. The plant either
trails over the ground, climbs by means of
-aerial ro, or remains shrublike. The
common climbing type is shown in Figure
14-11. The leaves are 3-foliate, and the leaf-
lets are ovate, acuminate, nearly entire,
inecjuilateral, 3 to 20 cm long, and have
short stalks. They are inodorous and
slightly astringent, saline, and acrid in
taste. The flowers are green and occur as
loose axillary panicles. The fruit is a glob-
ular, glabrous, grayish drupe.

The active principle of poison ivy, and
of other Toxicodendron species as well, is
known as urushiol. It is not a single com-
pound but, instead, a mixture of closely
related C15 and C17 catechols, varying from
one another by the number and position
of double bonds in their side chains. Uru-
shiol from poison ivy is made up mainly
of pentadecylcatechols, but heptadecylca-
techols are also present. The toxic constit-
uents of poison oak, on the other hand, are
mainly heptadecylcatechols accompanied
by some pentadecylcatechols,

tirushiol occurs in the sticky sap of the
plant that exudes when the plant is in-
jured. It causes dermatitis- on penetration
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Fig. 14-8. Ha yfever sveeJ of midwestern and western States A Ruso'n tic-.tic; B. burning hush or Nleicn
fireweed. J western water hemp; D. hemp or marihuana, not relatcu ; n callv to western water hemp
Fernher , Allergy in Pr;::trcc, courtes\' of )ear Book Publishers. Inc.;

of the epidermis of the skin. It . rnav he con-
'eved by the	 or clothing from one

person to another.	 be trans-
mitted readily from place to place o,
different carriers, both animate and inan-
imate. Shoes, gloves,. and clothing can re-
tain the toxicit y of urushiol for months.
Dogs, cats, and farm animals frec1uently
become contaminated, and their hairs may
he the source of human contamination.
Smoke from brush fires maY carry leaf par-
ticles; such particles can produce cases of
ivy poisoning when the' contact the
human skin.

Urushiol is not infective and apparently

does not enter the blood. Inaz'puntitjes
(0.001 mg) on the epidermis c:ratie d.':r-
matitis.

Toxicode7zd ye;''rj (L.) rkurit2e, cn--•
monlv kr, .ts poison siritiic, p5i5on
elder, or poison dogwood,, isii.ergeoic,
like Toxidc,IiI)L iitd:.r. ;sr d Pont a irt
similar active principles, it is a 'siiruh or
small tree found in swamps it, the United
States and L.itIiiJa (see Fig. 15--6). The
leaves are 7- to I 3-foliate, with ohovate or
ovaL acuminate, entire leaflets; the flowers
are small and green, and in axillary pani-
cles; the fruit resembles that of poison ivy.

Other species of Toxcodendrou are also
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Fig. 149 Froninent members o the ragweeJ	
tern; P. outhcrfl

or lanced-leaved, (Feinberg Ah1er,ii in Practice, courtesy of Year Book Publishers Inc.)
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Jig.	 11. \ ,rja bon in be e.flets ut poison iv (Txii:oth' reii nn1,oi,is) The lobed leaflets are sometimes'H 1 h	 'ISOii r 1,1k

pp	

icy

Fig. 14-10. Alternaria spores seen oil 	 slide. (Tuft, C1inid A1h'r'w, Lea & Febiger.)
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poisonous, as the western poison oak (T.
diversilobum) of the Pacific coast, and the
Japanese lacquer or varnish tree (T. veT-

niciferurn). The lacquer trees grow wild in
both China and Japan, where they are also
cultivated. The specific name vernix means
"varnish." The lac is obtained by incising
and removing the bark with a pointed spat-
ula. The grayish-white emulsion, which
contains urushiol, is strained and, when
exposed to air, changes to brown and fi-
nally becomes black. This change is
brought about by the oxidizing enzyme,
laccase.

In a series of tests on thousands of st-u-
dent volunteers, injections of 3-perita-
decyicatechol (one of the constituents of
urushiol) reduced senritivity to poison ivy
dermatitis and created immunity in some
cases. The compound is a standad aiier
gen used in patch tests to determine sen-
sitivity to the poison ivy plant.

One of the products developed for the
prevention and treatment of poison ivy
dermatitis is an alum-precipitated, pyri-
dine extract of Toxicodendron radicans. This
product is, in reality, a purified extract of
urushiol suspended in isotonic saline so-
lution and is intended for subcutaneous
administration. The antige 'is slowly ab-
sorbed, thereby providing a continuous
stimulation of antibodies for a long period
of time. It should be stored at a tempera-
ture of between 2 and IC' C. Commecial
products consisting of urushiol from 1 or
more species of Toxicodendron include Aqua
Ivy®. Rhus lox Antigen ®, and Rhus-All
Antigen® . Oral preparations such as
ImunOak® and IvySafe ®, are also said to
be effective in building immunity against
rhus dermatitis.

OTHER CAUSES OF ALLERGY

No treatise on allergy would be complete
without a consideration of other types of
allergic conditions, such as bacterial al-
lergy, drug allergy, atmospheric allergy,
occupational allergy, physical allergy, and

psychosomatic allergy. Because all of us
are in daily contact with microorganisms,
both externally and internally, it is not un-
thinkable that persons may become sen-
sitized to bacteria. Indeed, it is difficult to
distinguish between some forms of bacte-
rial infections, particularly of the nasal and
bronchial mucosa, and some forms of bac-
terial allergy.

Many drugs produce an allergic re-
sponse in hypersensitive individuals. Pen-
icillin allergy has already been discussed
on page 422, and sensitivity to biologics
prepared from horse serum has been men-
tioned on page 405. Numerous other drugs
elicit symptoms characteristic of inhalant,
ingestant, injectant, and contactant aller-
gens.

Acetylsalicylic acid may cause allergic
manifestations not only in hypersensitive
patieriis who ingest it but also in suscep-
tible community phaimacstc who may use
it in compounding. It may affect manufac-
turing pharmacists who work with it in
quantity in formulating medicinal prod-
ucts. Frequently, 'he aspirin produces l-
rirnation and sneezing; occasionally, it
causes dermatitis. Cases are recorded of
allergic reactions to trypsin, insulin, sulfa
drugs, antibiotics, and even to antihista-
mines and cortisone!

The primary cause of physical allergy is
problematic, although conceivably shock
tissues are involved. Cold water, extreme
pressure, or other conditions may produce
erythema or configurations on the skin.
Medical records indicate that emotional
complexes of children and adults may pro-
duce certain types of allergies; often ex-
treme anger, sorrow, or jealousy will be
sufficient cause for asthma, dermatitis, or
other allergies to become apparent. It is not
definitely known if these allergies are the
result of specific antigen-antibody reac-
tions.

It is believed that one allergy may po-
tentiate the action of another. A person
who can tolerate ragweed pollen without
sneezing may begin such a reaction only
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after eating allergenic foods SUCh as shrimp
or chocolate bars. Similarly, a person who
normally suffers no gastrointestinal allergy
after eating tomatoes may develop diar-
rhea, extreme abdominal pain, or exhibit a
skin rash during a certain pollinating sea-
son.

The subject of allergy is exceedingly
complex, but by the same token, it is usu-
ally interesting. The future holds the an-
swer to the cause of allergenic reactions
and their prevention and cure.
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