
found to be hampered on treatment with reduced thioredoxin
in the CAP-FEIA inhibition study. The results for patients
with other clinical symptoms were not different in the skin
reactions or in the CAP-FEIA inhibition studies (Table 1).
Since thioredoxin can modulate intramolecular disulfide
bonds,4 the structural features of proteins in the salt-soluble
wheat fraction might be involved in the pathogenesis of
childhood baker’s asthma.
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ANAPHYLAXIS TO MARE’S MILK

To the Editor:
Allergic reactions to mare’s milk (MM) are very uncommon.
Mare’s milk is used as an alternative in children allergic to
cow’s milk (CM)1,2 or with atopic dermatitis.3

A 53-year-old woman with rhinoconjunctivitis and mild
asthma sensitized to horse epithelium (HE) developed pruri-
tus on the palms and soles, generalized erythema, conjuncti-
vitis, and intense dyspnea 45 minutes after her first MM
intake, although she had good tolerance to goat’s milk (GM)
and CM before and afterward. She was evaluated 2 months
after the reaction using prick-by-prick tests,4 and she under-
went soluble and basophil surface IgE determination by
means of radioallergosorbent tests (RASTs)5 and basophil
activation tests,6 cross-reactivity by RAST inhibition assay,5

and allergenic proteins by immunoblotting5 using native MM,
CM, and GM plus commercial HE and solid-phase disks
conjugated to MM or HE. Controls consisted of 5 patients
allergic to HE (group A) and 10 nonatopic persons (group B).

Good agreement was found between results of skin testing,
basophil activation testing, and RAST inhibition, confirming
the presence of specific IgE antibodies to MM and HE in 4
cases (the patient and controls 1, 2, and 3) and only to HE in
2 (controls 4 and 5) (Table 1). The RAST inhibition results
showed that in the patient, using MM in the solid phase, the
stronger inhibitor was MM, with less recognition with HE.
These results were reversed with HE in the solid phase.
Immunoblotting with the patient’s serum showed 3 bands of
MM recognized by IgE antibodies (caseins [23–36 kDa],
�-lactoglobulin [18 kDa], and �-lactalbumin [15 kDa]) and
only 1 band of HE (EquC1 [19 kDa] or EquC2 [18 kDa]). All
5 group A controls had the same pattern of HE recognition as

This work was supported by grants FIS 01/0014-02, FIS 01/3031, and FIS
PIO20640 from the Spanish Ministry of Health.

Table 1. SPT and CAP-FEIA Inhibition Test Results After Treating Salt-Soluble Wheat Preparations With Catalytically Active Thioredoxin in
Patients With Wheat-Related Allergies

Patient No. (age/sex) Clinical features

SPT result,
wheal diameter in mm

CAP-FEIA,
kU/L (%)*

Untreated ReTh OxTh Negative Untreated ReTh OxTh

Present case (6 y/F) Baker’s asthma 10 4 13 24.2 1.0 (96)† 6.1 (75) 1.0 (96)
1 (7 mo/M) Generalized urticaria 16 19 15 16.4 7.3 (55) 6.7 (59) 6.8 (59)
2 (9 y/M) Rash and chest tightness with

wheezing
24 24 24 �100.0 38.7 (�60) 41.6 (�58) 43.1 (�57)

3 (2 y/M) Anaphylactic shock 10 9 8 2.2 �0.3 (�86) �0.3 (�86) �0.3 (�86)
4 (37 y/F) Anaphylactic shock after exercise 5 4 4 3.4 0.5 (85) 0.6 (82) 0.4 (88)
5 (46 y/M) Baker with generalized chronic

dermatitis
0 1 0 66.3 19.9 (70) 16.3 (75) 18.3 (72)

Abbreviations: ReTh, reduced thioredoxin-treated salt-soluble wheat fraction; SPT, skin prick test; OxTh, oxidized thioredoxin-treated salt-soluble
wheat fraction.
* The percentages in parentheses indicate the percentage of inhibition in CAP-FEIA: (1 � serum with wheat preparation/serum without wheat
preparation) � 100.
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the patient. However, with MM recognition, controls 1, 2,
and 3 showed the same pattern except for the 15-kDa band,
and controls 4 and 5 had no recognition at all. All the test
results were negative in group B. No IgE recognition to CM
or GM was detected in any participant.

Although horse meat allergy has been related to hamster
allergy,7 the anaphylaxis in this patient may be due to an
association between a previous respiratory sensitization to
animal epithelium and a later reaction with food allergens
derived from the same animal. This may explain why the
patient, previously sensitized to HE, had a reaction the first
time she drank MM, although she may have had contact with
the offending allergen by inadvertent contact in other foods.

The allergenic proteins in MM are �-lactalbumin and
�-lactoglobulin, which show no cross-reaction with the cor-
responding whey proteins in CM.2 Immunoblotting revealed
allergen band recognition to �-lactalbumin and �-lactoglob-
ulin and to caseins and �-lactoglobulin in 3 of the HE-allergic
controls. Albumins seem to be the common protein provok-
ing allergic cross-reactions between CM and beef.8 However,
this patient, allergic to MM, had no IgE recognition to serum
albumin. In conclusion, patients allergic to HE may also be
sensitized to MM protein, although they have never had
contact with that allergen. This can be due to a previous
respiratory sensitization to animal epithelium. Although no
shared allergens have been identified by immunoblotting,
RAST inhibition assays indicate that 2 antibodies seemed to
exist. Because the consumption of MM is increasing for the
treatment of certain cutaneous diseases, we can expect an
increase in MM allergy.
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INHIBITION OF GUT BACTERIA BY DIETARY
CHEMICALS AND THE HYGIENE HYPOTHESIS

To the Editor:
The high incidence of allergic and autoimmune diseases, such
as asthma, allergic rhinitis, atopic dermatitis (eczema), in-
flammatory bowel disease (Crohn disease and ulcerative co-
litis), multiple sclerosis, and type 1 diabetes mellitus, has
long been a big puzzle in developed countries.1–3 The hygiene
hypothesis, which was proposed more than 2 decades ago,
suggests that the increase in these allergic and autoimmune
diseases is caused by reduced exposure to bacteria and other
microorganisms attributable to improved hygiene.1,2 Interest-
ingly, recent studies have revealed that these allergic and
autoimmune diseases seem closely related to the various
microbial species in the gastrointestinal tract.4,5 For instance,
even asthma, an allergic reaction of the lung to inhaled
antigens, has been shown to have an increased relationship to
reduced exposure to foodborne and orofecal microbes, in
addition to the amount of allergens in the air and the exposure
to airborne microbes.6,7 Therefore, alteration in the types or
concentrations of gastrointestinal microbes may play an im-
portant role in the development of these diseases.

The gut flora are established at birth. After that, a relatively
stable gut flora could probably be sustained even without
continuous refreshment from sources such as food and water.
In this sense, the gut flora ecosystem may be more prone to
be disturbed by chemicals infiltrating the gut. People have
paid much attention to improved hygiene and the use of
antibiotics because of the hygiene hypothesis but probably
should pay more attention to dietary chemicals. For instance,
saccharin has been widely used as a sweetener at tabletops
and in light foods, soft beverages, baked goods, jams, chew-
ing gums, canned fruits, candies, dessert toppings, and salad
dressings.8 However, saccharin was initially used as an anti-
septic agent and food preservative to inhibit the growth of
bacteria,8 which is in accordance with the observation that it
inhibits gut flora in animals.9 Actually, the pattern of its
consumption fits well with the epidemiologic characteristics
of inflammatory bowel disease, and saccharin might be a
causative factor in inflammatory bowel disease.10,11

Many kinds of dietary chemicals have been widely used as
food preservatives, colors, emulsifiers, thickening agents, ex-

traction solvents, carrier solvents, flavors (synthetic), flavor
enhancers, nonnutritive sweeteners, and processing aids.12

However, for most of them, their effect on gut flora remains
largely unknown. Therefore, more research in this area would
be worthwhile to determine whether and to what extent they
have contributed to the many diseases related to the western
lifestyle.
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HOW THE FIRST EFFECTIVE INHALED
CORTICOSTEROID WAS ALMOST DISCARDED AS
USELESS

To the Editor:
The recent supplement to the Annals1 does not mention the
very early history of inhaled corticosteroids, which may be of
interest to readers, particularly because beclomethasone
dipropionate was very nearly discarded as ineffective in 1970
by the manufacturers, Allen & Hanburys Ltd (London, En-
gland).
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