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Abstract.

The mite Blomia tropicalis has significant prevalence worldwide. Blo t 5 is a major B. tropicalis allergen that

has been associated with sensitization and allergic symptoms in many asthmatic patients. Besides house dust, contaminated
foodstuffs are an important source of exposure to B. tropicalis allergens. In this study, a double sandwich enzyme-linked
immunosorbent assay (ELISA) using mAb 4D4 and biotinylated mAb 4G9 was done to detect Blo t 5 allergen in different
types of raw and processed foods, including wheat, corn, rice, bean, wheat and corn flour, cake, and rusk, which were
collected from retail stores in the Nile Delta of Egypt. Out of 88 samples, 38 (43.2%) were positive for Blo t 5 allergen with no
significant statistical difference in positivity according to food type. In positive samples, the Blo t 5 concentration ranged from
10 ng/g to 790 ng/g. This study showed that Blo t 5 should be considered as an important allergen that presents a risk to the
Egyptian population and should become a routine allergen in the skin prick test to improve the management of allergic disease.

INTRODUCTION

Currently, there is an increase in the prevalence of allergic
disease that estimated by 20% of the world populations.'?
Allergic disease is caused by an immunological reaction to an
allergen, which is a protein or glycoprotein that induces spe-
cific immunoglobulin E (IgE) antibodies in atopic individuals,
and is associated with clinical evidence of an immediate
hypersensitivity response.”* Mites represent a major source
of allergens, which cause about 50% of such allergic manifes-
tations.” Although the main source of mite allergens is believed
to be exposure to indoor house dust mites, there is increasing
evidence pointing to oral ingestion of mites as a source of
allergen exposure.”” Blomia tropicalis, a member of the
Echimyopodidae family, is a common mite species found not
only in tropical and subtropical regions but also in temperate
regions.*’ This mite has been found in house dust from homes
in Hong Kong, Brazil, Venezuela, Columbia, Taiwan, Malaysia,
Spain, Egypt, and the United States.'” In addition, many stud-
ies reported the presence of B. tropicalis in different types
of foodstuffs."''* Exposure to mite allergens may occur via
inhalation of house dust or ingestion of contaminated raw
or processed food.”!" Many allergens have been recognized
in B. tropicalis extract.® the most important of which is the
species-specific 14-KDa Blo t 5, to which up to 92% of aller-
gic patients are sensitized."” In this work, we surveyed a variety
of foodstuffs sold and consumed in the Nile Delta, Egypt,
for the presence of B. tropicalis Blo t 5 allergen to highlight
the potential risk of exposure to that allergen in the Nile Delta.

METHODS

Sample collection. The samples were collected from retail
stores and bakeries in five cities from three adjacent governor-
ates located in the center of the Nile Delta in Egypt, namely
Benha, Toukh, Qalyub (Qalyubia governorate), Berket Alsaba
(Monufia governorate), and Tanta (Gharbia governorate). The
climate in the study area is subtropical (approximate latitude
30° north, longitude 31° east). In the retail stores and bakeries,
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the grains and products are kept in open containers and on
shelves exposed to the external environment. Samples were kept
in closed plastic bags until examination. Eighty-eight samples
were collected and included the most commonly used categories
of dry food (57 wheat, 16 corn, 9 rice, and 6 bean samples). The
wheat samples were classified into four categories: 11 whole
wheat, 21 wheat flour, 10 uncooked foods (cake mix and pasta),
and 15 cooked foods (rusk and cake). The corn samples
included nine whole corn samples and seven corn flour samples.

All large-sized samples were properly ground and then
100 mg were added to 1 mL phosphate buffered saline
(pH 7.4) and mixed vigorously for 2 hours on a shaker.
The mixture was centrifuged for 10 minutes at 3,000 rpm and
the supernatant was collected and kept at 4°C until used.

Enzyme-linked immunosorbent assay for detection of Blo t
5 allergen. A double sandwich enzyme-linked immunosorbent
assay (ELISA) was done using mAb 4D4 and biotinylated
anti Blo t 5 mAb 4G9 according to the manufacturer’s instruc-
tions (Indoor Biotechnologies Inc., Charlottesville, VA, Product
code: EL-BTS5). Both antibodies have been reported to bind to
a species-specific epitope on the B. tropicalis allergen, Blo t 5.
A double dilution of the rBlo t 5 Standard (Product code:
EL-BTS, Indoor Biotechnologies Inc.) was used to make a
standard curve for the calculation of the Blo t 5 allergen con-
centration in the samples.

Statistical analysis. The collected data are presented as
numbers and percentages. Data were analyzed using micro-
state software (Ecosoft, Inc. Company, Chicago Classic Com-
puting, Chicago, IL); the x* and the “Z” tests were the tests of
significance. Two portions from one sample and two indepen-
dent groups were analyzed. The acceptable level of signifi-
cance in this study was P < 0.050 (two-sided test).

RESULTS

Our results show that B. tropicalis allergen Blo t 5 was
detected in 43.2% of the total screened samples. The highest
prevalence was found in Tanta city (63.6%), Gharbia gover-
norate, and was statistically significant. A low prevalence was
found in the three cities of Qalyubia governorate. The lowest
prevalence (28.6%) was found in Benha city (Table 1). Com-
parison of the data from different cities showed no statistically
significant differences.
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TaBLE 1

Blomia tropicalis allergen (Blo t 5) prevalence in three different
governorates in Nile Delta, Egypt

ELISA for Blo t 5

Area No. of samples Positive (%) Negative (%) P value

Qalyubia Governorate

Benha 7 2 (28.6) 5(71.4) 0.41

Toukh 20 6 (30) 14 (70) 0.17

Qalyub 19 7 (36.8) 12 (63.2) 0.53
Menufia Governorate

Berket AlSaba 20 9 (45) 11 (55) 0.85
Gharbia Governorate

Tanta 22 14 (63.6) 8 (36.4) 0.025%
Total 88 38 (43.2) 50 (56.8)

ELISA = enzyme-linked immunosorbent assay.
*Statistically significant result.

The Blo t 5 allergen was detected in all types of cereals
examined (Table 2). The highest prevalence (70%) was
detected in an uncooked wheat flour mix and was not statisti-
cally significant, while the lowest ratio (14.30%) was detected
in corn flour samples, and was statistically significant. No
significant difference was found between the results for the
different types of foodstuffs examined. The concentration of
Blo t 5 in positive samples ranged from 10 to 790 ng/g, with
the highest concentrations found in whole wheat and wheat
flour samples (Figure 1).

DISCUSSION

Although the role of B. tropicalis allergens in the sensitiza-
tion of atopic patients is well-established worldwide, especially
in (sub) tropical and temperate countries,”'®?" only two
reports documented the presence of B. tropicalis in Egypt.*"*>
Both reports depended on methods for counting mites that
did not necessarily correlate with risk of allergen exposure.”
Because of this, we used an immunochemical technique that
has largely replaced biological methods for assessing expo-
sure,”* due to its high sensitivity and specificity.*’

Our results show that B. tropicalis Blo t 5 allergen was
detected in a variety of foodstuffs sold in retail stores includ-
ing wheat, corn, rice, beans, and processed foods (rusk, pasta,
and pancakes). This result is contrary to that of Yi and
others,*® who suggested that the contamination of food with
B. tropicalis depends on the presence of wheat in the food.

TABLE 2

Prevalence of Blomia tropicalis allergen (Blo t 5) in cereals and
cereal-based food samples, using double sandwich ELISA

ELISA for Blo t 5 detection

Sample type* No. of samples Positive (%) Negative (%) P
Whole wheat 11 5(4545)  6(54.55) 077
Wheat flour 21 12 (57.10)  9(42.90) 0.51
Wheat flour 10 7(70) 3(30) 0.16

mix (uncooked)
Processed wheat 15 4(26.70)  11(7330)  0.041
mix (cooked)
Corn 9 2(2220)  7(77.80)  0.044%
Corn flour 7 1(1430)  6(85.70)  0.007+
Rice 9 5(55.60) 4 (44.40) 0.73
Bean 6 2(3333)  4(66.67) 039
Total 88 38 (4320) 50 (56.80)  0.19

ELISA = enzyme-linked immunosorbent assay.
*No significant difference was found in results of different sample types.
+Statistically significant result.

However, our results are supported by other studies that
reported mite contamination in corn flour, rice, and
beans.'**” In addition, cheese, ham, chorizo, and salami were
reported to be contaminated with mites when stored for long
periods at room temperature.'**%

To our best knowledge, this is the first study reporting
presence of B. tropicalis allergens in the Nile Delta. The high
prevalence of Blo t 5 allergens reported in this study may
conflict with the rare detection of B. tropicalis in Egypt.
Nevertheless, this may be explained because Egypt is the
largest importer of grain in the world. Grain is imported from
many countries worldwide and could have been contaminated
with mites or their fragments and feces in the country of
origin. Another explanation could be that the use of the
ELISA technique for detection of mite allergens instead of
whole mite detection using a counting technique may have led
to a poor estimate of food contamination with mite allergens,
especially for cereal-based processed foodstuffs. Our data
indicate that the Egyptian population is at high risk for expo-
sure to B. tropicalis allergens. Similar results were reported
from different areas around the world. Zhang and others™
reported that B. tropicalis allergens were detected in 494/590
(84%) of dust samples tested in Singapore. They claim that
B. tropicalis is the most prevalent mite identified in house
dust in Singapore and the atopic population is highly sensi-
tized to B. tropicalis allergens. Also, B. tropicalis was found in
30% of the samples collected from Florida in the United
States.®! The medical importance of our results is emphasized
by various worldwide studies that found B. tropicalis allergens
are an important cause of allergic disease. The manifestation
may be severe enough to cause oral mite anaphylaxis. A case
of anaphylactic shock after eating a pancake containing
B. tropicalis allergens was reported by Barrera and others."
Many studies reported that about 2.4-93.7% of allergic
patients show presence of a specific IgE against B. tropicalis
allergens,”"*%2737 of which 42-98% showed a positive reac-
tion against the Blo t 5 allergen.™

This study reported presence of Blo t 5 allergen in many
types of foodstuffs consumed in the Nile Delta. Until 1990,
house dust inhalation was considered as the major route of
exposure to mite allergens.” However, it was suggested that
ingestion of contaminated food can trigger allergic manifesta-
tions in many atopic individuals.**~** Some studies established
that ingested mite allergens are heat stable and can still cause
an allergic response after ingestion.®”’

Although the recorded concentration of Blo t 5 is not very
high, and the highest concentration was 790 ng/g, consump-
tion of an amount of cereal-based food as little as 3 g may
present a risk for a sensitized patient and an asthmatic attack
might be induced if > 25 g of contaminated food was con-
sumed. This postulate was based on the suggestion of the
Second International Meeting of Dust Mites and Asthma held
in England in 1990, which indicated that exposure at a level
of > 2 pg/g of dust to group 1 and 2 allergens was a risk factor
for sensitization in genetically predisposed individuals, while
exposure at a level > 10 pg of mite allergens per gram of dust
was a risk factor for the onset of acute asthma.*

This study provided limited but useful information on
the contamination of cereal and cereal-based foods with
B. tropicalis allergens that carries two risks for a population:
first, the sensitization of the general population via long-term
ingestion of allergen-contaminated food and second, aggravated
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FiGUure 1. Concentration of Blo t 5 allergen in different positive food samples using double sandwich enzyme-linked immunosorbent assay
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manifestations in patients with preexisting allergic disease.**

Blo t 5 allergen should become a routine allergen considered
in the clinical diagnosis of patients who complain of an appar-
ent food allergy. Our result is limited by the small sample size,
targeting Blo t 5 allergen only; a lack of a microscopic parasi-
tological examination of the samples; and the study of risk
factors that affect food contamination with mites in Egypt. A
larger-scale study is necessary to emphasize the risk of expo-
sure on ingestion or contact with different foodstuffs and to
establish the threshold level of Blo t 5 that might trigger an
allergic reaction on ingestion.
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