
well as fungi, plants, and bacteria. It has been identified as an
allergen in plant-derived food allergy, such as wheat, lychee, and
watermelon,7 and recently described as an allergen in amago salmon
(Oncorhynchus masou ishikawae).8 In the future it would be of
interest to determine whether this report constitutes an exceptional
case of fish allergy or whether it is an important fish allergen
affecting patients who are allergic to sole.
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THREE CASES OF RICE-INDUCED
OCCUPATIONAL ASTHMA
In many Asian countries, rice is the major agricultural crop and staple
food. There have been several case reports1–4 and one immunologic
study5 of IgE-mediated rice allergy. However, occupational asthma and
rhinitis induced by inhalation of rice powder are not common. We
treated 3 patients with rice allergy induced by exposure to rice allergen
in a work environment. Brief histories of each patient follow.

The first patient was a 21-year-old man who visited our allergy
clinic with a history of recurrent asthma exacerbations. History
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revealed that respiratory symptoms were aggravated when he stayed
in his house, which was next to a rice mill. Patient 2 was a
30-year-old woman with cough, rhinorrhea, and nasal obstruction
for a year, which got worse especially at her workplace. She had
cultivated rice for 3 years, and respiratory symptoms appeared 3
months ago. The third patient was a 61-year-old woman who had
been diagnosed as having bronchial asthma for several years. She
had been working at a rice mill for more than 10 years, and her
respiratory symptoms developed a few years ago, which were ag-
gravated while making rice flour and relieved during holidays.

To investigate the pathogenic mechanism involved, we measured the
level of specific IgE antibodies to rice extracts. Raw rice was ground
into powder after soaking in water for 30 minutes using a grinder,
which was extracted with slow overhead stirring at 4°C overnight in
phosphate-buffered saline. Particles were removed by centrifugation at
10,000g for 30 minutes at 4°C, and the supernatant was dialyzed
overnight against phosphate-buffered saline. The protein concentration
of the extract determined using the Bradford method6 was 2.0 mg/mL.

The second and third patients had positive responses to common
inhalant allergens, including house dust mites and pollens, as well as to
rice extract on a skin prick test, whereas the first patient showed a
positive response only to the rice extract on a skin prick test. As
controls, 10 nonatopic, healthy individuals underwent skin prick tests
with the same rice extract, and all showed negative results. All 3
showed positive responses to a methacholine bronchial challenge test,
with methacholine provocation concentration that caused a decrease in
forced expiratory volume in 1 second of 20% ranging from 0.17 to 7.94
mg/mL. A bronchoprovocation test with rice extract (1.0 mg/mL)
showed immediate and late asthmatic responses in all 3 patients.

All 3 patients had an elevated serum total IgE level (222 to 1,425
IU/mL) and a high level of specific IgE to rice extract, compared with
levels in unexposed healthy controls (Figure 1A). The cutoff value for
a positive serum specific IgE level was set at a value that was greater
than 3 SDs from the mean absorbance value of healthy controls. To
confirm the binding specificity, enzyme-linked immunosorbent assay
IgE inhibition tests were performed with additions of rice extract and an
unrelated allergen, house dust mite extract. Rice extract was inhibited at
approximately 77% to 82% with serial addition of rice extract (1, 10,
and 100 �g/mL), whereas inhibition by house dust mite extract was
12% to 33%. Moreover, 2 IgE binding components (12 and 15 kDa)
were identified on IgE immunoblots (Figure 1B).

With increasing consumption, rice has become a food allergen ca-
pable of inducing various allergic reactions, including rhinitis, asthma,
contact urticaria, and atopic dermatitis.1,2,4 In addition, the occupational
exposure of rice millers and farmers may affect their respiratory health.
A cross-sectional study in rice farmers reported the prevalence of
respiratory symptoms, such as chronic bronchitis (6.3%), physician-
diagnosed asthma (7.1%), and persistent wheezing (8.8%).7 The present
study demonstrates that rice powder inhalation can induce occupational
asthma and rhinitis through an IgE-mediated response, as evidenced by
positive responses to rice extract on skin prick and bronchoprovocation
tests and the presence of high serum specific IgE levels.

Several rice allergens have been described, including the major
rice pollen allergen Ory s 1 (35 kDa), a 14- to 16-kDa member of the
�-amylase–trypsin inhibitor family present in rice seed, a 33-kDa
allergen with glyoxalase I activity, and a 9-kDa lipid transfer pro-
tein, which sensitized via the oral route.4,5 In this study, the 2 IgE
binding components of 12 and 15 kDa detected in an immunoblot
analysis may be comparable to the 14- to 16-kDa rice allergen
previously reported in patients presenting with a rice-induced food

allergy.5,8 However, further studies are needed to identify the aller-
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genic component. In conclusion, we confirmed that rice powder
inhalation can induce occupational asthma and rhinitis via an IgE-
mediated mechanism in exposed workers.
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Figure 1. IgE measurement and immunoblot findings. A, Serum spec
patients and 10 healthy controls. B, IgE immunoblot analysis of serum s
without serum (B).
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