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A case of onion allergy

To the Editor:

Although descriptions of a few cases of immediate hypersensitivity to garlic can be found
in the medical literature, X2 true IgE-mediated food allergy to onion, the other important
member of the Amaryllidaceae family, seems extremely rare despite its wide use. We
describe a case of IgE-mediated onion allergy; relevant allergens have been
characterized.

A 45-year-old man reported at least 5 episodes of severe, systemic urticaria/angioedema
some minutes after eating raw onions during the previous few years. He tolerated cooked
onions as well as other fruits and vegetables but had not been eating peaches since he
was young because of oral allergy syndrome (oral itching and angioedema of the lip) and
gastric pain. The man did not have respiratory allergy, and he showed negative skin prick
test results with both seasonal and perennial airborne allergens. In contrast, he showed a
moderate to strong reactivity (3+ to 4+ in comparison with wheal induced by histamine 10
mg/mL) on skin prick testing with commercial extracts of plum, almond, pea, soybean,
bean, peanut, hazelnut, walnut, tomato, orange, garlic, onion, celery, maize, and rice
(Dome/Hollister-Stier, Spokane, Wash; 1:10 wt/vol) and with a specifically prepared peach
peel extract (Lofarma, Milan, Italy). We previously showed that both plum and peach peel
extracts contain neither Bet v 1-like allergens nor profilin and that in patients with positive
results there is a very high probability of reaction against lipid-transfer proteins (LTPs).%2

Onion proteins were extracted as previously described. On a running gel (gradient 10% to
20%), 20 ug of onion extract was applied, and electrophoresis was carried out at 40 mA for
2 hours. Proteins were stained with 0.1% Coomassie Brilliant Blue or electrophoretically
transferred onto a nylon-cellulose membrane (Fluorotrans 0.45 um; Pall, Milan, Italy). The
membrane was saturated with 0.1 mol/L tris-buffered saline and 5% fat-free milk powder;
after being washed, it was incubated with the patient’'s serum. Bound specific IgEs were
detected by peroxidase-conjugated anti-human IgE antibodies from goat (1:1000 in
saturation buffer) through use of an ECL Western blotting kit (Amersham, Milan, Italy).

The patient’s reactivity to both onion extract and LTP purified from peach peel by
chromatographic means was further investigated by ELISA.2 IgE reactivity was measured
in terms of optical density (OD); a value greater than 300 was considered positive.
Possible cross-reactivity between the onion and peach allergens recognized by the
patient's serum was investigated by means of cross-inhibition experiments.2 In all of these
experiments, pooled sera from strong LTP-reactors and from normal subjects were used
as positive and negative controls, respectively.



Fig. 1. IgE reactivity to onion of the patient’s serum before (lane 1) and
after inhibition by peach LTP (lane 2); reactivity of a normal serum is
also shown (lane 3). Lane 4 shows the SDS profile of onion extract.
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The patient strongly reacted against both peach LTP and onion extract (1913 OD and
1745 OD, respectively). Corresponding peach- and onion-specific IgE levels in positive
and negative control sera were 2402/735 OD and 168/254 OD, respectively. In inhibition
studies, peach LTP caused a marked (but incomplete) inhibition of the patient’s onion
reactivity (which dropped to 347 OD), and onion extract partially inhibited serum reactivity
to peach LTP (which fell to 1208 OD). Immunoblot analysis showed the patient’s IgE
reactivity both to a single band at approximately 15 kDa and to a double band at
approximately 43 kDa in onion extract (Fig 1). Preabsorption of serum with peach peel



LTP caused the total loss of the 15-kDa reactivity but did not significantly change the
reactivity at 43 kDa (Fig 1).

This LTP-hypersensitive patient also showed IgE reactivity to onion proteins at different
molecular weights. Although it is not possible to demonstrate beyond any doubt which of
these allergenic proteins (or even whether all or only one of them) was responsible for the
clinical allergy, the fact that none of our more than 50 patients who were hypersensitive to
LTP reported onion allergy suggests that proteins at approximately 43 kDa might be the
relevant allergens.
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