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EDITORIAL

Baker’'s asthma: diversity of allergens

Since the first cases of baker's asthma described by de In this issue ofClinical and Experimental Allergpandi-
Besche in 1929 and Schwartz (1947) an ever increasinéprd et al. describe a high number of individual allergens in
number of reports of this occupational asthma affectingall fractions and especially in the gliadin fraction of wheat
bakery workers were published in the 1970s [1-5]. Bakersising sera from patients with baker’'s asthma [24]. Further-
were soon recoghized as one of the occupations carrying thmore they show that there is clear crossreactivity between
greatest risk of developing asthma [6,7]. The prevalence othe gliadin and other fractions. The identical epitopes are
asthma among bakers has been shown to be around 10% attdis found generally in several different allergenic mole-
the prevalence of cereal allergy 15-25% [5,8,9]. Of thosecules of the cereal flours despite of their different solubility.
bakers who have cereal allergy, up to 35% experience The first immunoelectrophoretic and RAST-inhibition
asthma [10]. analyses revealed that wheat flour allergens were immuno-
IgE-mediated allergy to cereal allergens was the firsiogically partially identical with antigens of rye flour and of
recognized aetiology, and it has remained the major allereommon grass pollen [10,11]. Further RAST inhibition
genic aetiology [4,10-12]. IgE antibodies to a number ofexperiments showed crossreactivity between grain extracts
flour components were demonstrated in the allergic bakerf wheat, rye, barley and oats and suggested that the bran
sera with the strongest reactivities with the water solubldayers of cereal grains are at least as allergenic as flour [25].
wheat albumins and globulins, the albumins being demon€rossreactivity not only within the common flours of wheat,
strated more reactive with the allergic sera than the globurye, barley and oats but also corn and rice was shown by
lins by RAST inhibition [4]. Use of nitrocellulose for RAST inhibition tests [15].
preparing RAST discs enabled the use of potassium hydro- The allergens involved in the baker's asthma are not
xide as an extract solvent. RAST analyses then demoriimited however, to cereal allergens. Bakery is a working
strated that though the albumin fraction of flour is clearly environment with a wide variety of exposure ranging from
allergenic, major IgE-binding proteins are found in the otherpossible mould and mite contaminants to several additive
three fractions (globulin, gliadin, and glutenin) as well [13]. agents used in the baking. An important component in
In the first analysis of the individual components of wheatbaking is the baker's yeas§accharomyces cerevisialt
flour utilizing quantitative immunoelectrophoresis andis a fungal allergen, especially its 52 kDa enolase enzyme,
crossed radioimmunoelectrophoresis wheat flour wasgainst which IgE response has been demonstrated in sera
shown to be composed of 40 antigens [10]. lon exchangé&rom asthmatic bakers [26]. There are several additives used
chromatography, preparative isoelectric focusing andn bakery industry to improve the fermentation and elasti-
immunoblotting showed that serum IgE from different city of the dough as well as to improve storage of the bread.
allergic bakers had markedly different specificities andBakers are exposed to several powdered fungal enzymes
bound to numerous wheat proteins [14]. The allergenionith carbohydrate-cleaving activity that are commonly
activity was found to be distributed among various fractionsused to enhance baked products.
of different molecular weights in rye too [15]. The 47, 17, «-amylase is a starch cleaving enzyme of fungal origin
and 15kDa allergens of wheat were recognized as majofAspergillus oryzag often used as a flour additive and
allergens [16]. The 15kDa wheat allergen was found torecognized as occupational allergen in baker’'s asthma
belong to the family o&-amylase/trypsin inhibitors [17,18]. [27-29]. Air sampling has detected airboracamylase
Also the barley 14.5 kDa major allergen has been shown tassociated with work related respiratory symptoms and
belong to the family o&-amylase/trypsin inhibitors [19]. In  positive skin prick tests ta-amylase (30%) of the exposed
addition to this molecule barlew- and g-amylases with  workers [30]. However, the cereat andB-amylases may be
molecular weights 54 kDa and 64 kDa have been recognizethore important allergens than fungalamylase in baker's
[20]. Iningested cereal allergy and atopic dermatitis the IgEasthma. A RAST analysis showed 29 of the 30 subjects with
responses have appeared more polyspecific being directéchalant induced cereal allergy had positive IgE to cereal
against over 30 individual bands of wheat, rye and barley irmamylases, but only 16 were positive to fungaamylase and
IgE immunoblotting [21,22]. Although IgE-binding has RAST inhibition showed little crossreactivity between
been shown to several wheat flour proteins, further analysisereal and fungak-amylases [20].
of the cereal components by monoclonal antibodies has In addition toa-amylase, fungal cellulase has been found
revealed that several water-soluble wheat molecules exhib#@n occupational allergen by skin testing, histamine release
identical epitopes [23]. test, positive reverse enzyme-immunoassay for specific IgE
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antibodies, and bronchial provocation test [31]. Another RAST responses to wheat and common allergens and respira-
additive in the bakery industry, soybean lecithin, has been tory disease in bakers. Clin Allergy 1985; 15:203-10.
recognized as an occupational allergen in baker's asthma® Armentia A, Martin-Santos JM, Quintero A. et al. Baker's
The patients having clinical symptoms in relation to an asthma: prevalence and evaluation of immunotherapy with a
. o " heat flour extract. Ann Allergy 1990; 65:265-72.

occupational exposure to soybean lecithin also had positive ) . .
skin tests, RAST and bronchial challenge tests [32]. ﬁo Blands J, Diamant B, KalboP, KaerB'D.eTfne.r L, Lowenstein

. . H. Flour allergy in bakers. I. Identification of allergenic

Enzymes of fungal origin have been recognized as aller-

) . . ; fractions in flour and comparison of diagnostic methods. Int
gens in bakeries, yet the airborne contaminant moulds arch Allergy Appl Immunol 1976; 52:392—406.

themselves may imply an allergenic risk as well. In two 11 Bjorksten F, Backman A, Jainen KA et al. Immunoglobulin E
cases of baker's asthma pulmonary hypersensitivity was specific to wheat and rye flour proteins. Clin Allergy 1977;
found to the fungiAlternaria and Aspergilluswhich were 7:473-83.
also present in the room air of the bakeries [33]. Evenl2 R&aen L, Kuusisto P, PenttilaM et al. Comparison of
though storage mites may be present in bakeries as con- immunologic tests in the diagnosis of occupational asthma
taminant allergens of the working environment, a survey on _ and rhinitis. Allergy 1994; 49:342—-7. _
respiratory symptoms and occupational allergens among?® Walsh BJ, Wrigley CW, Musk AW, Baldo BA. A comparison
226 bakers and pastry makers in northern Italy revealed of the binding of_IgEmthe sera of patients W'th bakersasthma
; to soluble and insoluble wheat-grain proteins. J Allergy Clin
that wheat allergens angtamylase must be considered as

. o . . Immunol 1985; 76:23-8.
causative agents but sensitization to storage mites is nqt4 Sutton R, Skerritt JH, Baldo BA, Wrigley CW. The diversity of
important in the occupational allergic response [34].

" ) allergens involved in baker's asthma. Clin Allergy 1984;
Recent research has brought lots of new information on  14:93_107.

the individual cereal allergens, which remain the majoris Block G, Tse KS, Kijek K, Chan H, Chan-Yeung M. Baker's
cause of allergy in baker’s asthma. In addition to improved asthma. Studies of the cross-antigenicity between different
diagnostics this progress enables new methods and technol- cereal grains. Clin Allergy 1984; 14:177-85.

ogies to measure and decrease the risk of allergen exposuké Pfeil T, Schwabl U, Uimer WT, Kaig W. Western blot

in the working environment [35]. However, new allergens, analysis of water-soluble wheat flour (Triticum vulgaris)
additives and contaminants, each playing a minor part allergens. Int Argh Allergy Appl Immunol 1990; 91:224-31.
alone, make together a remarkable source of occupationdl S°omez L. Martin E, Hernadez D et al. Members of the a-
allergy in baker's asthma. Open eyes and minds in the amylase |nh|b|tqrs faml!y from V\,/heat endosperm are major.
search for yet unknown allergens will accomplish the allergens associated with baker's asthma. FEBS Lett 1990;

_ , , : plSh 261:85-8.
diagnosis of this common occupational asthma with diversg renken J Stephan U, Meyer HE, Kig W. Identification of
allergenic aetiologies.

alpha-amylase inhibitor as a major allergen of wheat flour. Int
Arch Allergy Immunol 1994; 104:171—4.
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