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TABLE I. Clinical summary of patients 

Patient 
- Atopic Years since Reaction after Other legume 
No. Age Sex history* Age at onset last exposure ingestiont sensitivity* 

I 32 M - 8 3 RD, U GB, 1~. P, PN 
2 63 F - 56 2 AE, LE, W - 
3 1X F A. AR, E Infancy 6 AP, LE, LJ, W LB, P. PN 
4 21 M A 8 3 AE, U, W GB, P. PN 
5 50 M HS 30 <I AE. U, W KB, 1. 
6 38 F A. AR infancy IO R, u, w LB,, KB, PN 
7 21 F A, AU 20 <I RD, W PN 

*Atopic disease: A = asthma: AR = allergic rhinitis; E = eczema; HS = Hymenoptera sensitivity. 
tReaction: AE = angioedema; AP = abdominal pain; LE = laryngeal edema: R = rhinitis; RD = respiratory distress: U = urticaria: 

W = wheezing. 
$Legumes: GB = garbanzo bean; KB = kidney bean: L = lentil; LB = lima bean; P = pea; PN = peanut nut. 

Soybeans and soybean products are assuming a 
greater role in the American diet. With this change 
allergic reactions to soybeans are on the rise. For 
children soybean sensitivity is among the most com- 
mon forms of food allergy.” ’ 

The most effective management of food allergy is 
careful avoidance of the offending allergen. This ap- 
proach is increasingly difficult since soybean products 
appear in more and more foodstuffs. Presently, the 
soybean-sensitive patient is advised to avoid soybeans 
in all forms including soybean oil. The recommen- 
dation to avoid soybean oil is not based on solid ev- 
idence, because little is known of the allergenic nature 
of soybean oil. Therefore, the implementation of such 
advice may be unwarranted, since soybean oil may 
be nonallergenic. 

ln a previous double-blind crossover challenge 
study,’ we found that ingestion of peanut oil failed to 
elicit any adverse reaction among a group of peanut- 
sensitive individuals. This occurred because peanut 
oil lacks allergenicity. The lack of allergenicity of 
peanut oil is not particularly surprising, since the al- 
lergenic activity of peanut resides within the protein 
fraction, and the oil contains no detectable protein 
residues. Similarly, soybean allergens appear to be 
proteinaceous,~ and soybean oil is also devoid of pro- 
tein.5 Therefore, we would predict that soybean oil 
would not elicit an adverse reaction among soybean- 
allergic individuals. To confirm this hypothesis, we 
challenged seven soybean-sensitive patients with soy- 
bean oil. 

MATERIALS AND METHODS 

Seven patients with a history of an immediate hypersen- 
sitivity reaction after ingestion of soybeans were recruited 

from the allergy clinics at the University of Wisconsin, 
Madison. A clinical summary of the seven patients is pro- 
vided in Table I. 

Detection of IgE antibodies to soybean 

Patients were skin tested with a crude whole soybean 
extract (1 :20 w/v in 50% glycerine; Greer Laboratories, 
Lenoir, N.C.) and the various challenge oils by the puncture 
method. Serum IgE antibody levels to soybean allergens 
were determined by RASTh by use of microcrystalline cel- 
lulose as the solid phase sorbent and the crude soybean 
extract as the allergen. 

Challenge materials 

Three types of soybean oil were used for skin testing and 
the oral challenges: a partially hydrogenated oil (Crisco), a 
nonhydrogenated oil (from B. Szuhaj. Central Soy Co.). 
and a cold-pressed soybean oil (Hunza brand). Olive ctil 
(Pompeian brand) provided a placebo control. It was chosen 
because it is an edible oil that is generally considered to be 
nonallergenic.’ The individual oils were placed in separate 
gelatin capsules (1 ml per capsule), were packaged in coded 
plastic bags so that neither the patient nor the physician 
would know which material was being administered, and 
were frozen. 

Challenge tests 

The double-blind crossover trials were conducted on iivc 
separate days. On the first day, the patients received punc- 
ture skin tests with whole soybean extract and the jndivjdual 
oils. If the skin tests to the oils were negative and the skin 
test to the crude soybean extract was positive. the oral chal- 
lenge phase of the study was initiated. On the second study 
day, the patients received the first oral challenge. The order 
of administration of the different types of oil was rdndom- 
ized by an independent third party, and capsules were ad- 
ministered while they were frozen to mask any distinctive 
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Patient 

- -. 
% Binding of normal 
control serum pool* 

;1a\ or-k ;Icso:~ta’-~i +L\ wnh the oiis. The oil-containing capsules 
wcrc admimstcred in a sequential manner: first 2, then 5, 
then X ~1 rat the oil (two. tivc. or eight capsules) Each 
chatlcngc dose \~as followed by a 30-minute observation 
period The challenge visits were at least 6 days apart. On 
the third, fourth. and fifth visits in the trial, the patients 
nx~ved the other oils. also in double-blind fashion. By the 
end of the tifth trial day. each patient had been challenged 
with all four types of oil. The patients were under the close 
supervision of medical personnel throughout the challenges. 
The trials with any patient would be terminated at the onset 
of any adverse reaction. None of the patients took any med- 
tcatinns within 14 hours of the challenge. The study was 
dpprnved b> the Committee for the Protection of Human 
Subjects at rhc Lniversitv of M’isconsin 

RESULTS 
IgE antibodies to soybean 

,411 patients had an immediate wheal-and-flare skin 
test response to puncture tests with the crude whole 
q~bean extract. Six subjects had elevated serum I&E 
antibody levels to soybean allergens by RAST; RAST 
was not performed on the seventh subject. The binding 
I alue to crude soybean extract ranged from 2.3 to 
X.1 times that produced by pooled serum from six 
nonallergic individuals (Table 11). 

Oil challenges 

None of the\e seven subjects experienced untoward 
reactions on challenge with any of the soybean oils 
or olive oil in quantities of 2, 5, or 8 ml. The patients 
were observed for 2 hours. and neither immediate nor 
delayed responses were observed to any of the oils. 
Although all patients had substantial histories of ad- 
verse reaction with the ingestion of soybean, none 
developed any of their typical symptoms or any other 
symptoms during the course of this challenge study. 
It 1s important to emphasize that the dose of soybean 
oil administered in the challenge is equivalent to the 
amount of oil that might be consumed during a meal. 

The ingestion of soybean oil did not provoke ana- 
phylaxis in patients highly allergic to soybeans. The 
patients selected for study had strongly convincing 
histories of an immediate hypersensitivity reaction af- 
ter the ingestion of soybean. We did not confirm the 
soybean sensitivity by an oral challenge because these 
patients had had multiple previous reactions and, in 
some cases. the anaphylaxis had been severe. Fur- 
thermore, the presence of immediate hypersensitivity 
to the soybean was confirmed by skin test and RAST 
assay. in addition to the failure of soybean oil to elicit 
a response on oral challenge, all patients had negative 
skin test responses to the test oils. Thus, in a highly 
selected group of soybean-sensitive patients, there 
was no evidence for immediate hypersensitivity to the 
soybean oil by either skin test or oral challenge at 
doses totalling 15 ml. This dose is believed to rep- 
resent a reasonable challenge, since this amount of 
oil might be consumed in a meal. Thus. the results 
of the study should be relevant to practical usage levels 
of soybean oils. 

Our findings are not surprising. In previous work 
we did not find an allergic reaction to peanut oil in 
peanut-sensitive patients. Like the peanut, the soy- 
bean is a member of the legume family. In the peanut 
the major allergen has been identified as a protein.’ 
Similarly, the major allergenic fraction of the soybean 
is also proteinaceous,4 and several fractions of soybean 
protein possess allergenic activity.’ However, protein 
residues have not been detected in soybean oil.’ mak- 
ing this an unlikely source of the soybean allergen. 
Our current observations are in agreement with these 
findings. 

The soybean oils used in this study are represen- 
tative of the types of oils sold in retail markets and 
used commercially in other products such as margar- 
ine and mayonnaise. Therefore, these results should 
be valid for all soybean oil products with minor ex- 
ceptions. If the soybean oil is used to fry food con- 
taining soybean protein, it is possible that the oil will 
then be contaminated with the soybean allergen. Sub- 
sequent use of the contaminated oil for frying other 
foods, whether or not they contain soybean, might be 
potentially hazardous to the soybean-sensitive indi- 
vidual. This, of course, is also true for other types of 
oil used in frying. Also, less purified types of soybean 
oil are available in a few markets, primarily in the 
health food sections. Although we did not detect any 
adverse reaction to the particular cold-pressed soybean 
oil (Hunza brand) used in this challenge, such oils 
may vary in their composition and may contain soy- 
bean protein. Therefore, we would advise soybean- 
sensitive patients to avoid cold-pressed soybean oil. 
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Aside from certain special situations, however, soy- 
bean oil appears to be safe for the soybean-allergic 
individual. 

The management of food hypersensitivity is largely 
by avoidance of the offending antigen. Overzealous 
restriction of an allergic patient’s diet is not only un- 
necessary but also leads to confusion and undue anx- 
iety. The results from this study indicate that the soy- 
bean-sensitive individual need not eliminate soybean 
oil from the diet. 
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Erratum 

The following corrections apply to the answers for the examination of the February CME article 
“Anaphylaxis” by A. L. Sheffer, M.D., which appeared on page 440 of the April 1985 issue of 
THEZ JOURNALOF ALLXRGYAND CLINICAL IMMUNOLOGY: 

3. b (p. 229, ref. 19) 
IgA administration to IgA-deficient patient with IgG anti-&A from prior sensitization. 

4. c (p. 229. ref. 14) 
Tang containing tartrazine (Food, Drug. and Cosmetic no. 5) induces reaction in aspirin- 
intolerant subject with nasal polysis. 

5. b (p. 229, refs. 20, 21) 
Hemodialysis-associated anaphylaxis. particularly with new cuprofane membranes. involves 
activation of the alternative complement pathway. 

22. h 


