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Millet: A “Gluten-free” and “Healthy” Cereal With
the Potential to Induce Anaphylaxis
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Millet is a small, rounded cereal from the Poaceae family. It
has been consumed since 2700 BC in China [1] and is currently
cultivated in India, Africa, and China. Its consumption has
increased in recent years owing to the popularity of “gluten-
free” and “healthy” diets. It has high protein and fiber content
and is used as bird food in developed countries, as well as in
biscuits, drinks, weaning foods, and beer [2]. Since 1981, when
Parker et al [3] reported the first case of anaphylaxis due to
millet consumption, various cases have been reported. A few
allergens have been identified to date, and cross-reactivity
between millet and other cereals is not uncommon [1,4-10].

We present the case of a 43-year-old woman who
developed globus sensation, ocular itching, tearing, eyelid
and pinna edema, nasal bleeding, flushing, and palmoplantar
itching that gradually became generalized after eating boiled
millet seeds. She was admitted to the emergency room,
where no objective change in vital signs was observed, and
intravenous methylprednisolone and dexchlorpheniramine
were administered, although intramuscular adrenaline would
also have been a valid option for the anaphylaxis symptoms.
The symptoms subsided after a few hours.

The patient was referred to our Allergology Outpatient
Clinic, where she also reported having experienced constant,
predominantly nocturnal cough for several months. She
mentioned having 2 seed-eating budgerigars that flew freely
around the house. They were fed bird food that contained
millet and other seeds.

A prick-to-prick test was performed with bird food
provided by the patient, budgerigar feathers, and raw and
boiled millet, all of which yielded positive results. In addition,
intense positive reactions were observed in the skin prick test
(SPT) with grass pollen, rice, and corn, and ImmunoCAP
revealed immunoglobulin E (IgE) antibodies against grass
rye, barley, rice, corn, hazelnut, and budgerigar feathers (See
online repository).
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Figure. IgE immunoblot with raw and boiled millet seed extract in a
43-year-old woman.

Based on the positive prick-to-prick test result with millet
seeds, we analyzed raw and boiled millet seed extract. Sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) with raw and boiled millet seed extracts was performed
to determine the protein bands. SDS-PAGE was followed by
immunoblotting with the patient’s serum and both raw and
boiled millet seeds extracts, which yielded a single binding
band of approximately 36 kDa in the boiled millet seed extract
(Figure). The heating process may have helped express epitopes
that would not have been present otherwise. The 36-kDa
band was excised from the gel of SDS-PAGE with the boiled
millet seed extract before being digested and analyzed using
matrix-assisted laser desorption/ionization-time-of-flight mass
spectrometry at the Proteomics Department of Complutense
University of Madrid. Proteins were identified by peptide
mass fingerprinting using a Uniprot DB (www.uniprot.org),
with taxonomy restricted to Viridiplantae. This revealed
55% homology with a globulin 1S protein, corresponding
to a cupin. In order to test possible cross-reactivity between
millet and grass pollen proteins, 5 individuals with typical
grass (Gramineae) pollen allergy were investigated for IgE
positivity against millet by performing immunoblotting with
boiled millet extract. Two of the individuals recognized several
bands. We cannot be sure that the bands recognized are not the
same as those observed in the case we report, since the patient’s
serum was not included in this blotting test. One of the patients
had been a bird keeper in the past, (Lane 3, Online Repository
Figure 1A). In accordance with the findings of Bohle et al [1],
the remainder did not recognize any millet proteins (Online
Repository Figure 1A). We also performed immunoblotting in
order to test IgE reactivity to grass pollen in the patient and the
other 5 grass pollen—allergic individuals (Online Repository

© 2023 Esmon Publicidad



Practitioner's Corner — Case Reports 146

Figure 1B). The only patterns recognized were those observed
in the grass-allergic patient’s serum.

We carried out basal spirometry and bronchodilatation and
measured fractional exhaled nitric oxide to explore the origin
of the cough. The results were normal. Nonspecific bronchial
hyperresponsiveness was assessed using the methacholine
challenge test, which also yielded normal results (the patient
had not been exposed to the birds or the bird food in the
3 months before testing). This was followed by a specific
inhalation challenge test with raw millet, which induced an
allergic reaction (See online Repository).

Ours is the first report of a 36-kDa IgE-binding band
identified as a globulin 1S protein in millet seeds. According
to the available literature, this globulin 1S protein could be
the culprit allergen [1,5,8]. In a recent publication by Bravo
et al [10], 2 bands of 12 and 36 kDa were recognized by a
patient with asthma and rhinitis due to millet seeds [10] (See
online Repository).

Inhalation is currently thought to be a sensitization
pathway, based on the observation that most published cases
involve bird keepers with anaphylaxis the first time they
consume millet [1,4-7]. Moreover, sensitization to millet is
long-lasting despite the individual not being exposed to birds
for years. Hemmer et al [6] described 9 patients with allergy
to millet after consumption, 8 of whom were current or former
bird keepers [6]. Cross-reactivity with other cereals has been
described, although its clinical relevance is controversial [ 1,4-
9]. In the case we report, the patient tolerated corn, rice, wheat,
rye, and barley after anaphylaxis due to millet ingestion. Cross-
reactivity with grass pollen has been ruled out in previous
articles, a finding we supported using the boiled millet extract
(Online repository Figure 1A).

Cupins are storage proteins that have been identified not
only in millet, but also in corn, different species of wheat, fruits
(eg, pineapple), and flowers (eg, orchids).

In conclusion, to our knowledge, this is the first case in
which a globulin 1S protein has been identified as a possible
millet allergen. We observed other bands that could be the
same as those reported elsewhere [10]. We believe that an
increase in the popularity of “healthy” and “gluten-free” diets
could be accompanied by an increase the incidence of millet
sensitization. Ours is the second reported case of symptoms
after millet inhalation and ingestion [4], showing millet to be
a potentially dangerous food in terms of allergic reactions.
Therefore, we encourage screening for sensitization in atopic
bird keepers.
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