SOME OBSEDLVATIONS
ON FOOD ALLERGY

ALLERGY includes a group of

human disease reactions
caused by a specific and exaggerated
sensitiveness toward  substances
which are usually harmless. Ac-
quaintance with some of the funda-
mental concepts of this subject has
become important to the food man-
ufacturer, because allergic disturb-
ances due to foods occasionally sim-
ulate symptoms of food poisoning
of various types. Pain sensations
or violent gastro-intestinal disturb-
ances suggestive of caustic poisons,
bacterial toxins or other contami-
nants are now recognized among the
many manifestations of allergy.

Allegations of personal injury at-
tributed to contaminants in foods
can he validated or invalidated by
chemical and bacteriological exam-
ination. Identification of the cause
of allergic disturbances, however,
depends solely upon clinical pro-
cedures which have not attained an
especially high degree of precision
or uniformity, Evaluation of clin-
ical evidence, therefore, becomes
the only means of determining
whether observed allergic dis-
turbances can be properly attributed
to a particular dietary item and
whether discrimination against a
particular food can be justified by
a calculable frequency of allergic
reactions due alone to the suspected
food.

An historical approach to the
subject of allergy avoids the diffi-
culty of defining its content and
limits, a feat not yet accomplished
with universal satisfaction. This
approach also provides for an un-
derstanding of an unfortunate con-
fusion in terminclogy which has
resulted from the rapid advance in
clinical applications of the theories
concerning specific sensitiveness in
the lower animals and man.

The current doctrines of allergy
include several conflicting theories
with respect to the physiological ba-
sis of disease reactions which re-
sult from hypersensitiveness. This
special branch of clinical medicine
is an outgrowth of animal experi-
ments dealing with one of the most
spectacular phenomena of biology—
the anaphylactic shock. Early in-
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vestigators of the methods for es-
tablishing immunity to disease noted
that occasionally repeated injections
of an immunizing substance resulted
in sudden and unaccountable death
of an experimental animal.

Portier and Richet (1) originated
the name anaphylaxis (without pro-
tection) and applied it to this phe-
nomenon to denote a condition of
increased susceptibility and to con-
trast it with increased protection
(prophylaxis) which was the usual
result from repeated injection of an
immunizing substance. The an-
aphylactic reaction in experimental
animals was intensively studied and
these fundamentally important facts
were established: An experimental
animal, such as the guinea pig, will
tolerate without apparent effect a
first injection of a soluble foreign
protein—that is, a soluble protein
derived from a plant or an animal
of another species. During an in-
terval of several days or weeks fol-
lowing the first injection the animal
develops a specific sensitiveness to
only that protein which was first
injected. A second injection of the
same protein will thereafter cause
an immediate violently toxic phys-
iological reaction, an anaphylactic
shock, which generaly results in the
death of the animal within a few
minutes after the second injection.

Anaphylaxis is characterized as a
specific hypersensitiveness to a for-
eign protein, established during an

interval of several days following’

a first injection of the protein. The
manifestations of the anaphylactic
shock differ among different species
of animals and proteins vary with
respect to their capacity to accom-
plish the anaphylactic reaction. Most
important characteristics of this con-
dition are the high degree of speci-
ficity exhibited by the sensitized ani-
mals toward a particular protein
and the astounding potency of the
protein in anaphylactic sensitizing
and shocking reactions. For exam-
ple, a guinea pig will tolerate with-
out harm several cubic centimeters
of the blood serum of a horse upon
first injection, but will suffer a fa-
tal shock from a second injection
of as little as 0.01 cc. of the same
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protein. Investigators determining
the minimum quantity of protein re-
quired to accomplish anaphylactic
sensitization in the gninea pig have
reported positive results with 0.000,-
001 cc. of blood serum of the horse
and with 0.000,05 mg. of crystal-
line albumin of the hen’s egg. Chem-
ists have found the anaphylactic
reaction so specific that this biologi-
cal response is a most dependable
method for differentiating between
proteins which are as similar chem-
ically as the egg albumins from the
duck and the hen. It may be noted
at this point that the allergic reac-
tion in the human often possesses
these same characteristics of spec-
ificity and the phenomenal toxic po-
tency of minute doses of protein.

Apparently, no disease symptoms
in the human were recognized as
being analogous to experimental
anaphylaxis in the animal until 1906
when Wolff-Eisner (2) suggested
that hay fever in many might be
an anaphylactic reaction. Four
years later Meltzer (3) pointed out
a notable similarity between the
paroxysms of asthma in man and
the respiratory climax of the an-
aphylactic shock in the guinea pig.
He concluded that asthma was not
due to functional disorder of the
nerves as was the current belief,
but was in reality an anaphylactic
response to a foreign protein to
which the asthmatic patient had be-
come sensitized. Evidence support-
ing the theories of Wolff-Eisner and
Meltzer accumulated rapidly and
clinicians soon found that many
other clinical forms of idiosyncrasy
displayed by the human could be
explained on the basis of specific
sensitization to proteins derived
from the environment or diet. The
term anaphylaxis came into general
use with special qualifications, such
as food anaphylaxis, alimentary and
cutaneous anaphylaxis, to denote the
source of the specific excitant or site
of the manifestations and human
hypersensitiveness.

Important differences were noted,
however, between experimental an-
aphylaxis in the lower animals and
a varied group of disease reactions
in the human which were being rec-
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ognized as anaphylactic disturbances.
The need for a term to identify all
clinical reactions of this order
seemed to be satisfied by von Pir-
quet’s ‘“allergie,” which he had
coined (4) to- denote simply “die
veranderte Reaktionsfdhigkeit . . .
“altered reaction capacities,” to be
applied with restrictive qualifications
of causes or symptoms.

Unfortunately, the term allergy
did not long retain the meaning as-
signed to it by von Pirquet. In
1913, Doerr (5) classified under
this term several distinct types of
biological phenomena conditioned by
either an increased or a decreased
susceptibility to specific agents.
Other investigators vigorously pro-
tested the integration in meaning
of both anaphylaxis and allergy, and
their indiscrimnate application to
significantly different experimental
and clinical manifestations of speci-
fic sensitiveness. The result of
much debate upon this subject was
the introduction and use of the
term hypersensitiveness and atopy
to designate some of the same con-
ditions and reactions in the human
which were being identified by clin-
icians as allergy or more rarely as
anaphylaxis.

When the Journal of Allergy ap-
peared in November, 1929, an edi-
torial announcement in the initial
issue recognized the need for jus-
tifying the selection of this title.
Conceding that the term allergy did
not possess an established mean-
ing in scientific usage, the editorial
explained that the term was em-
ployed in the title of this Journal
in accordance with current medical
usage among clinicians who recog-
nized as allergy conditions of specific
hypersensitiveness, exclusive of ana-
phylaxis in lower animals. In this
sense allergy became the generally
accepted designation for any human
manifestation of exaggerated physi-
ological sensitiveness without ex-
acting consideration of the chemi-
cal or physical nature of the specific
excitant or the means by which it
might become effective in the hu-
man.

Allergy appears to be the term
preferred by the majority and aller-
gen is generally applied to those
allergenic substances or agents
which excite allergic disease by
some unknown specifically reactive
mechanism in the allergic patient.

When diagnosis of disease reac-
tions incriminates a particular kind
or class of food there arises the
question of determining whether the
suspected food is at fault because
of contamination or whether the re-

ported disease reactions are mani-
festations of allergy. Diagnosis of
the disease response is a clinical
problem and is, therefore, solely
within the purview of the clinician.
However, the identification of a
specifically toxic allergen is no dif-
ferent in principle from the dem-
onstration of a toxic contaminant
and should be expected to include
proof which fulfills the usual re-
quirements of scientific evidence.
Some of the difficulties which at-
tended an evaluation of the evidence
concerning cottonseed allergy will
serve to illustrate the complexity of
the problem of dealing with dis-
crimination which was the direct
result of clinical reports of allergic
disturbances attributed to foods
containing cottonseed oil.
Published clinical data provide
the only available criteria for de-
termining the comparative impor-
tance of allergens as causative fac-
tors in allergic diseases. Tabulated
summaries showing the frequency
of reactions to specific allergens
have been published by many clin-
icians, but the statistical value of
these data is limited, owing to the
fact that no standard procedure has
yet been adopted for measuring the
capacity of an allergic patient to re-
act to a specific allergen. The most
widely used diagnostic tests depend
upon the observation of a localized
response when an identified allergen
is introduced by absorption through
either a normal or a scratched area
of the skin, or by injection of the
allergen heneath the surface of the
skin. A localized swelling and red-
dening of the skin at the site of the
test comprises the positive reac-
tion, indicating presumably some

‘degree of specific sensitiveness to

the particular allergen applied. This
procedure possesses undoubted vir-
tues, but its limitations are also
worthy of recognition. An impor-
tant fact is that a definite correlation
has not been established between
skin response to locally introduced
allergens and the allergic response
exhibited by other organs of the
body when the same allergens are
absorbed by other normal routes. A
review of important published clin-
ical data concerning cottonseed al-
lergy will serve to illustrate scme
potential sources of error in the in-
terpretation of the allergist’s obser-
vations.

In a comprehensive review of
clinical data and opinions concern-
ing cottonseed allergy, Bowman and
Walzer (6) cited the few published
reports in which sentiveness to aller-
gens of the cottonseed had been
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mentioned. They noted that A.
Brown (7) and Cooke (8) had re-
ported cottonseed sensitiveness in 2
per cent and 0.6 per cent, respec-
tively, of their asthma cases, and
that G. T. Brown (9) had found
2.4 per cent of 530 patients, includ-
ing all forms of allergy, were sen-
sitive to cottonseed. These values
in the opinion of Bowman and Wal-
zer indicated a surprisingly low in-
cidence of identified disturbances
from this seed in view of the prop-
erties and wide distribution of cot-
tonseed products. They pointed out
that the active allergen of cotton-
seed was considered to be a pro-
tein which was carried by the refined
oil, linters or press cake, and that
this allergen appeared to be of ex-
ceptionally high potency for those
who manifest a sensitiveness to it.
A speculative basis for the occur-
rence of cottonseed allergens in milk
and lard from animals fed on cot-
tonseed meal was mentioned by
these authors.

Whether the data cited from the
reports of A. Brown, Cooke, and
G. T. Brown comprise an accept-
able basis for evaluating the fre-
gency or importance of cottonseed
allergy may best be determined by
examination of the original reports.

In 1923, Aaron Brown (7), un-
der the title “Present Day Treat-
ment of Asthma,” discussed the
causes, diagnosis and treatment of
various forms of asthma encoun-
tered in medical practice. In em-
phasizing the importance of aller-
gens as the cause of this disease,
he stated that 97 per cent of his
diagnosed cases of asthma were due
to inhalants. He discussed the
value of skin tests and indicated
that their only value was in deter-
mining a potential hypersensitive-
ness which demanded confirmation
by other means to identify the ac-
tual causative factors in asthma. A
tabulated summary of 100 cases of
asthma was included to illustrate
the types of this disease encountered
in medical practice with respect to
their causative factors. Brown’s clas-
sification was as follows: The 100
cases included 17 nonsensitive pa-
tients for which causative fac-
tors were mnot stated. The re-
maining 83 sensitive subjects in-

cluded 39 cases of uncompli-
cated asthma and 44 cases in
which asthma was accompanied

by other respiratory diseases. The
identified allergens to which the 83
sensitive patients reacted comprised
a list of 13 substances, all inhalants.
Evidence of sensitiveness to more
than one inhalant is found in the
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fact that the total number of posi-
tive reactions among 83 patients
tested with 13 listed allergens was
140. Anima! epithelia were the
most common offenders and “dust”
accounted for the greatest number
of positive reactions. Among the
infrequent excitants of asthma in
this group was “cotton” which ac-
counted for two of the 140 posi-
tive reactions. Brown was consid-
ering only asthma as a manifesta-
tion of allergy. He made no spe-
cific reference to cottonseed allergy
and his report furnished no-infor-
mation about the character of the
material he used to determine sensi-
tiveness to “cotton.”

The only reference to cottonseed
allergy in the cited report by Cooke
(8) on “New Etiologic Factors in
Asthma” is found in a tabulated
summary of his observations which
was included to prove that dust
was the most important of 24 al-
lergens which were contributory
causes in 327 cases of bronchial
asthma. In these data two positive
reactions to cottonseed extract pro-
vided the value of 0.6 per cent as
representing the incidence of cot-
tonseed sensitivity. ‘Cooke was con-
sidering extrinsic causes of asthma
and his report does not indicate in
what form or commodity the cot-
tonseed was presumed to be effec-
tive as a cause of this one type of
allergy. Other manifestations of al-
lergy were not considered.

The report by G. T. Brown (9)
on “Cottonseed and Kapok Sensi-
tization” was the first and most
thorough study relating to cotton-
seed allergy. This author recog-
nized the possible significance of
the fact that products of the cotton-
seed are widely distributed and men-
tioned some of the important uses
of the fiber and linters in textiles
and upholstery, some items of which
he demonstrated were offending fac-
tors in allergic respiratory disturb-
ances. Other potential sources of
cottonseed allergens were, in the
opinion of this allergist, to be found
among the products of cottonseed
oil, such as soap, the edible oil and
fats, including foods containing
these as salad oil or shortening, and
the medicated cottonseed oil and fat
employed as sprays, liniments and
ointments. A unique use of cotton-
seed oil, first mentioned in this re-
port by Brown and since cited in
several texts, was in the preparation
of the beverage, gin.

The clinical data in this report are
worthy of examination, since they
demonstrate the somewhat specula-
tive basis upon which identification
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of the source of offending allergens
may depend. Brown tested the skin
reactions of 530 patients suspected
of having some form of allergic
disease. The preparation which he
used to determine sensitiveness to
cottonseed, and referred to as “cot-
tonseed protein” was a Berkefeld
filtered extract of cottonseed meal,
made by macerating in the cold 5
grams of cottonseed meal in 100
cc. of an-aqueous solution contain-
ing 0.5 per cent NaCl, 0.275 per
cent NaHCO,, and 0.4 per cent
phenol. Thirteen of the 530 pa-
tients showed a positive reaction to
various dilutions of this extract
when applied to a scratch on the
skin.  Among the 530 patients
tested with the cottonseed extract
were 214 who reacted positively
also to several other allergens in-
cluding foods, pollens, and animal
epithelial products. Additional tab-
ulated data and case histories ‘con-
cerning the thirteen cottonseed reac-
tors provide significant information
concerning the evidence of cotton-
seed allergy. Skin sensitiveness to
cottonseed alone was exhibited by
but two of the thirteen cottonseed re-
actors, Cottonseed was classified as
the dominant allergen for six of
the subjects, who showed positive
responses also to one or more aller-
gens derived from various foods,
pollens and animal sources. Two
foods, cat hair, horse dander. rabbit
hair appeared among the most im-
portant allergens for five of the
thirteen cottonseed sensitive pa-
tients. Four of this group tested
with refined cottonseed oil gave neg-
ative skin tests, although one of
these was sensitive to testing with
a 1:1,000,000 dilution of the origi-
nal extract of cottonseed meal.

Convincing evidence of clinically
important allergic reactions result-
ing from inhalation of hir-borne
particles of cottonseed products and
also from direct physical contact
with these substances, is found in
Brown’s report. None of the data
presented in this report, however,
provide discreet evidence that the
allergic  disturbances  considered
were owing solely or in a major de-
gree to the ingestion of edible prod-
ucts of the cottonseed. Neverthe-
less, this author submitted the
conclusion that eating products de-
rived from cottonseed or inhalation
of dust from cotton can initiate al-
lergic disturbances in those individ-
uals who are hypersensitive to cot-
tonseed.

In 1933, four years after G. T.
Brown had published his study on
cottonseed and kapok sensitization,
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Taub (10) reported his clinical find-
ings which led him to emphasize
the importance of cottonseed sensi-
tiveness. Assembling the results of
skin tests with about 300 allergens
employed in testing 246 allergic pa-
tients, he noted that 13 individuals
reacted positively to a skin test with
dried extract of cottonseed. This
proportion (5.3 percent) Taub com-
pared with values derived from the
publications of A. Brown (2 per
cent), Cook (0.6 percent), and G. T
Brown (2.4 percent), all of which
he cited as being previously report-
ed frequencies of cottonseed sensi-
tiveness among allergic patients.

Examination of Taub’s report re-
veals some important misconcep-
tions which lead inevitably to er-
roneous conclusions. Both A, Brown
and Cooke, as noted previously, con-
fined their considerations to only
those allergic patients who exhibited
symptoms of bronchial asthma.
Taub’s allergic group included at
least three different clinical forms of
allergy in addition to asthma. Taub’s
skin tests were done by a significant-
ly different technic than was used
by A. Brown and Cooke. Such
differences make wholly unwarrant-
eéd the comparison of these three
sets of data. Likewise, the data of
G. T. Brown and Taub are not
strictly comparable owing to the
fact that the former used high dilu-
tions of saline extract of cottonseed
meal and Taub used a dried extract
of cottonseed. However, it is to be
noted that while G. T. Brown re-
ported 2.4 percent of 530 suspected
allergic subjects sensitive to cotton-
seed extract, he also pointed out
that 6 percent or 13 of the 216 def-
initely allergic patients represented
the frequency of positive cottonseed
reactions among allergic subjects.
From this comparison it is not pos-
sible to conclude that Taub’s value
5.3 percent is significantly different
nor, as he stated, relatively higher
than previously reported for fre-
quency of positive reactions to cot-
tonseed. No statement nor evidence
of a positive correlation between
the clinical symptoms of allergy and
positive skin reactions to the cotton-
seed preparation used to determine
cottonseed sensitiveness was includ-
ed in Taub’s report. The context of
this report, nevertheless, implies
that a large number of listed com-
modities derived from cottonseed,
and including a few specifically
named oils and plastic shortenings,
are potentially important factors in
allergic diseases.

Surveying the results of the pub-
lished clinical studies, in which sen-
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sitiveness to allergens of cottonseed
1s considered, demonstrates the falla-
cy of summarizing the separate
groups of such data for statistical
study or even comparison. Impor-
tant differences are apparent in the
methods employed by different clin-
icians to determine both frequency
and degree of sensitiveness to cot-
tonseed. Multiple sensitiveness fur-
ther confuses the interpretation of
positive evidence of sensitization to-
ward cottonseed, except in very rare
instances, when the contributory ef-
fects of separate allergens have
been studied separately.

It is apparent that the major por-
tion of available evidence concern-
ing the role of cottonseed products
in allergic diseases rests upon ob-
servations of the skin reaction to an
extract of cottonseed or cottonseed
press cake. To what extent the skin
response can be relied upon to de-
note a significant degree of reactiv-
ity of other organs of the body has
not yet been determined quantita-
tively. Admittedly useful as a
guide in the diagnosis of allergic dis-
eases the skin test is also notably
unreliable. Rackemann (11), in a
recent review of the current litera-
ture on -allergy, pointed out two
fundamental discrepancies in the

-skin response to allergens. First,
is the fact that a positive skin test
may have no clinical significance
and, second, is the frequent observa-

tion of negative skin reactions to
allergens that may be conclusively
proved by other means to be the pri-
mary extrinsic cause of outspoken
allergic symptoms. Grow and Her-
man (12) have recently determined
that 55 per cent of a group of per-
sons, none of whom showed detect-
able evidence of allergic disease, ex-
hibited positive skin reactions to one
or more substances.

Extensive inquiry has shown that
a prevalent source of error in at-
tributing allergic disturbances to in-
gestion of allergens rests upon in-
complete evidence or erroneous as-
sumptions with respect to the iden-
tity of a suspected allergenic com-
ponent. A case in point is the pre-
viously mentioned reference to the
use of cottonseed oil in preparation
of gin. This unique idea, which
has been restated by several authors
of texts on allergy, was subjected
to examination by Stevens (13),
who found that among the flavoring
ingredients used in this beverage
were more than twenty recognized
allergens, and no basis for the in-
ference that gin might contain cot-
tonseed allergens was discovered.
Inquiry has also revealed the fact
that “vegetable salad oil” and “‘vege-
table shortening,” otherwise uniden-
tified, have on some occasions been
assumed to be the cause or a con-
tributory factor in allergic disturb-
ances among patients who exhibited

a positive skin reaction to a saline
extract of fat-free residues of cot-
tonseed or cottonseed meal.

CONCLUSIONS

Some fundamentally important
concepts of allergy and the methods
of identification of the extrinsic
causative factors in allergic disease
have been reviewed.

Clinical evidence bearing upon the
occurrence of allergic disturbances
attributed to allergens of the cotton-
seed has been assembled and exam-
ined to illustrate the fact that effec-
tive discrimination against a single
class of food products may result
from faulty interpretation of valid
clinical data.
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CHINESE COTTON O11+

OUR problem of refining Chi-

nese cotton oil is somewhat

different than that confront-
ing the majority of refiners. Where
campound is the chief product, the
obtaining of a bleachable or near
bleachable oil is necessary. We are,
however, primarily interested in
salad oil, and hence, our problem
was to produce an oil light enough
for our purpose with one refining,
if possible. It was necessary to get
this color with one refining, and,
needless to say, without excess loss.
All the ol in question was refined

*A ypaper presented at the Spring Meeting, A. O. C. §,, New Orleans, May 28 and 29, 1936.

By P. E. RONZONE

C. F. Simonin's Sons Co.
Philadelphia, Pa.

through a Sharples plant, so all
comparisons will be between lab-
oratory tests and Sharples refin-
ings.

First as to the characteristics of
the oil.

Color—

The crude oil is very dark, al-
most black, much darker in color
than the general run of domestic oil.
Odor and Flavor—Terrible—

Some of it smells as if they had
thrown some of their dead brethren
into the cookers. The better grades

have anything but a sweet prime
smell and flavor. At best, it is made
from rotten and musty seed.

Moisture and Impurities—

Here they seem to have something
on us. We have also noticed that
this is true of English pressed oil.
Peculiar as it may seem though, the
English pressed corn oil is even
dirtier than our domestic. The
crude cotton, however, is excep-
tionally clean. We stored one ship-
ment of crude Chinese oil for nearly
six months, and the fatty acids in-
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