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The aim of this study was to determine the relationship between the housedust mite allergy and prevalence of house-dust mites in dwellings of children
who were tested for specific IgE against Dermatophagoides pteronyssinus
(D. pteronyssinus) and D. farinae on the suspicion of allergic rhinitis, dermatitis
and asthma. All dust specimens collected from children’s houses were
investigated under a light microscope. House-dust mites were found in 31.7%
of houses of children with a specific IgE, while the rate was 27.5% in houses
of those without a specific IgE. Overall, house dust specimens collected from
a total of 92 houses were examined, and mites were found in 27 (29.3%) of
them. Both Der p and Der f were found in 38 (92.7%), while mixed allergy
(D. pteronyssinus + D. farinae) was found in 3 (7.3%). Der p allergy (100%)
was found in all of the allergic children, while no child was found with
specific IgE for Der f allergy, except in mixed allergies.
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House-dust mites are astigmatid organisms
and an inseparable part of modern human
life1. Dermatophagoides pteronyssinus, D. farinae,
and Euroglyphus maynei are the most frequent
species found in house dust. More species
descending from the genera Tyrophagus, Acarus,
Chortoglyphus, Glycyphagus, Lepidoglyhus,
Suidasla, etc. are also found and generally
named storage mites. Another important
species is Blomia tropicalis, which is a common
type seen alongside Pyroglyphid mites2-4.
A historic turning point in allergy research has
been the discovery of mites as the primary
allergens in houses5 and consequently, studies
on biological-ecological properties and their
allergenic structures have gained in momentum610. Mites are reported to cause some allergic
diseases such as allergic asthma and atopic
dermatitis in atopic people, particularly in
industrialized societies11,12.
To date, 19 different allergens from dust
mite have been characterized and found to
elicit varying degrees of IgE reactivity and
T-cell responses. Several mite allergens are
biochemically active, including hydrolytic and
nonhydrolytic enzymes. These enzymes may
accumulate in dust reservoirs13.

The group 1 and 2 allergens are found in
abundant quantities in mite body extracts.
Antigens other than group 1 and 2 are deemed
as unstable and minor15. It is reported that
enzymes that help the transformation of minor
antigenic structures might be extracts of saliva
remnants in food or protein discharges of
supracoxal glands; soluble proteins that come
out in body liquids after their termination
might be considered within this scope2. While
group 1 is made of cysteine proteases, group
2 is made of epithelial secretions. The group
1 and 2 allergens of Dermatophagoides sp.
induce high titers of IgE and Th2 cytokines
in 80% of allergic patients15.
Tovey et al.16 report that more than 95% of
the antigens coming from house-dust mite
stem from their feces. They pointed out that
these mites release 20 sets of feces a day13,
and approximately 20% of components of
excretions are made up of particles smaller
than 5 μm, which can easily be inhaled while
breathing13,17.
It is reported that the correlation between the
exposure of sensitized people to mite-antigencontaining house dust and ensuing specific IgE
formation with allergic rhinitis symptoms is
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very obvious18. Similarly, occurrence of asthma
and atopic dermatitis is said to be possible
with the formation of specific IgE12.
Contraction of specific IgE-relevant allergic
diseases by approximately 20% of the world
population and 5-15% of children underlines
the significance of mites and allergens 19 .
In recent years, the rise in the spread and
frequency of allergic diseases in developed
and developing countries can be attributed to
a 1% annual increase - especially in the young
people - in their prevalence, rather than to the
advance of diagnostic means20.
The aim of this study was to determine the
relationship between the house-dust mite
allergy and prevalence of house-dust mites in
the homes of children who were tested for
specific IgE against D. pteronyssinus and D.
farinae on the suspicion of allergic rhinitis,
dermatitis and asthma.
Material and Methods
In this study, presence of any correlation
between occurrence of house-dust mite and mite
allergy was investigated in children admitted to
Dumlupınar University Hospital Pediatric Clinic
on the suspicion of allergic rhinitis, allergic
dermatitis, and allergic asthma and who were
tested for specific IgE against D. pteronyssinus
and D. farinae in their blood sera.
The line-blot strip test employed in the study
was developed by a private company (Allergy
Screen™, R-Biofarm®) from culture medium
extracts (AgCME), which passively binds
the extract to nitrocellulosic membranes.
The first two membranes of the test contain
Der p (D1) (D. pteronyssinus) and Der f (D2)
(D. farinae) antigens. Following a series of
incubation processes, specific IgE presence in
nitrocellulosic membranes becomes visible.
Optical density of westernblot band images
taken with a CCD camera (Rida X-Screen)
were assessed with the help of a computer
program (Rapid Reader Information Manager
[Rel:380b]) and children with more than
specific IgE amount of 0.35 IU/ml in their
blood sera were classified as sensitized.
House dust collected from dwellings of 41
children diagnosed with a specific IgE against
at least one of Der p or Der f antigens and
dwellings of 51 children without any such
findings were analyzed for presence of mites.
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House dust was collected with a 1200-watt
vacuum cleaner, using a separate dust-bag for
each house, at a pace of 2 minutes per square
meter. The area vacuumed in these houses
included all personal and common household
stuff such as beds, mattresses, pillows, linens,
couches, and the flooring, so as to sample the
conditions experienced by the subjects.
House dust samples were analyzed by two
methods. In the first method, samples were
analyzed as described by Spieksma and SpieksmaBoezeman21. As defined in the reference article,
5 g of samples were boiled with 90% lactic
acid in a beaker, and then transferred to glass
tubes to be centrifuged 4 times (300 g). The
resulting supernatants were spread carefully over
filter papers (Schleicher & Schuell-Black). In
the second method, samples were analyzed as
described by Solarz3. As defined in the reference
article, 10 g dust samples were taken into a
600 ml beaker and saturated salty water was
added over it with a couple of drops of washing
detergent. These mixtures were spun in a
magnetic mixer for an hour and separated from
larger particles. The obtained supensions were
left floating for a full day, and dropped slowly
over the filter paper, ensuring sediments stay
out of the process. The filtrates were washed
away with tap water to remove the salt. Some
amount of saturated salty water equal to the
substance taken from the beaker to the filter
paper was added to the beaker again to be
floated three times for 24 hours.
Filtrates deposited over filter papers in both
methods were inspected under a stereo
microscope for mites, which were collected
with the help of a needle and preserved in a
protective solution (15 ml glycerin + 90 ml
distilled water + 300 ml 95% alcohol). To make
the preparation, Hoyer solution (50 ml distilled
water + 20 ml glycerin + 30 g gum arabicum
+ 200 g chloral hydrate) was used, and left
for dehydration. Mites were identified under
a light microscope using the classifications
proposed by the authors22-24.
House-dust mites collected from dwellings of
children with a positive or negative specific
IgE in at least one allergen were analyzed
and categorized with regard to their monthly
occurrence, specific IgE, and location, with
the help of SPSS (version 13.0) program (chisquare method). Data are given by months.
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Prevalence of mites is also given (Tables I, II).
Figure 1 also contains total dust samples and
mite count by months.

f was found in 38 (92.7%) while only Der p
antigen was found in 3 (7.3%). Only Der f
antigen was not found in these children.

Results
Forty-one children were subjected to the allergy
test, and positive results for at least one antigen
were found. Specific IgE against Der p and Der

Mites were found in 13 (31.7%) of house
dust specimens taken from 41 households
with positive specific IgE children. On the
other hand, mites were found in 27.5% of

Table I. Presence of House-Dust Mites by Months (October 2005 - February 2006)
Non-sensitized children
Non-sensitized Children Houses

Sensitized children houses
Month

Sample

Neg (-)

Pos (+)

Month

Sample

Neg (-)

Pos (+)

Total (+)

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Total

2
2
2
2
3
2
4
6
6
2
2
3
2
1
0
1
1
41

2
1
2
2
3
1
4
4
4
0
1
1
1
0
0
1
1
28

0
1
0
0
0
1
0
2
2
2
1
2
1
1
0
0
0
13

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb

2
2
2
2
3
3
5
5
5
3
4
4
3
2
2
2
2
51

1
1
2
2
3
2
3
3
3
2
3
3
2
1
2
2
2
37

1
1
0
0
0
1
2
2
2
1
1
1
1
1
0
0
0
14

1
2
0
0
0
2
2
4
4
3
2
3
2
2
0
0
0
27

Table II. Mite Presence Frequency in Houses and Occurences (October 2005 - February 2006)
Houses of sensitized children

Houses of non-sensitized children

Species or group

Ratio

Number of occurrence

Ratio

Number of occurrence

D. pteronyssinus
A. siro
G. domesticus
T. putrescentiae
L. destructor
Oribatidae
Unidentified
Total

18.89
5.55
3.33
8.89
5.55
1.11
6.67

14
9
10
16
10
1
4
64

16.51
2.32
3.48
6.48
7.55
–
6.98

9
7
12
11
14
–
2
51
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Fig. 1. Mite count by months and allergic children.
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house-dust specimens taken from 51 children
with negative Der p and Der f allergens. In
total, 92 specimens from as many houses
were examined and mites were found in 27
of them (29.4%).
Discussion
In many studies conducted thus far on the
epidemiological and allergic properties of
house-dust mites, species and distribution of
mites varied by regions and time of the year.
In Denmark, mites were found in 59% of all
tested houses25. In Norway, it was reported that
mites were found especially in bedrooms26. In
Lithuania, Dautartiene27 found D. pteronyssinus
and D. farinae as the dominant species, and
identified them in all the houses tested,
except in the month of May. The scientist
reported the occurrence of D. pteronyssinus as
74.3%, D. farinae 15.7%, D. evansi as 1.5%,
E. maynei as 0.6%, Cheyletus eruditus as 3.8%,
and Glycyphagus domesticus as 1.6%. In Spain,
the occurrence of Tyrophagus putrescentiae was
found as 22.4%, of Lepidoglyphus destructor as
14.9%, and of D. pteronyssinus as 14.8%28.
In Brazil, Binotti et al.29 reported that mites
were found in 43.9% of house dust specimens
and 56% of curtain dust specimens. In another
study conducted in Brazil, the occurrence
of mite species were found as: Acarus siro
1.5%, D. farinae 12.3%, D. pteronyssinus 15.6%,
E. maynei 6.9%, Oribatid spp. 1.7%, and
Cheyletus spp. 1.5%30. In Panama, Terra et
al.30 found occurrences of T. putrescentiae as
0.2% and of D. pteronyssinus as 1.4%.
In Turkey, Çiftçi et al.32 reported occurrence
of D. pteronyssinus as 23.1% and found it
as the main species in the Pyroglyphidae
family. Researchers32 found the occurrence of
Chortoglyphus arcuatus as 5.2%, Tyrophagus spp.
as 2.8%, Oribatidae spp. as 2.1%, L. destructor
as 1%, Histiostoma spp. as 0.7%, and D. farinae
as 0.7%.
In our study, mites were found in 29.4% of the
houses, with the occurrences as: D. pteronyssinus
17.7%, A. siro 3.9%, T. putrescentiae 7.7,
G. domesticus 3.4%, and L. destructor 6.6. The
specific locations of the mites among the
house segments could not be identified, since
such classfication was not made at the dust
collection phase.
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In Denmark, Warner et al.9 found mite allergy in
35% of children with asthma, and sensitization
for house-dust mite as 17%, for storage mite as
2%, and for both house-dust and storage mites
as 16%. Mites were found in 48% of homes of
the sensitized children. However, even though
specific IgE against A. siro was found in these
children, this species was not found in the
dust specimens. In Italy, a study reported
74% sensitization against D. pteronyssinus and
75% sensitization against D. farinae in atopic
children10. In Turkey, in the houses of those
with mite allergy, D. pteronyssinus was found
in 27.5% of the specimens, and antigenic
structures in 71.4%33,34. While Gülbahar et al.33
found D. farinae antigenic structures in 23% of
the specimens, Çiftçi et al.34 found D. farinae
occurrence as 0.7% among randomly selected
houses. Among those who were subjected to
specific IgE test, 17.1% Der p, 9.8% Der f,
and 73.2% both Der p and Der f antibodies
were found.
Overall, both Der p and Der f allergy were
found in 92.7%, only Der p in 7.3%, and only
Der f was not found. House-dust mites were
found in 31.7% of homes of atopic children,
and in 27.5% of homes of non-atopic children.
It was concluded that sensitization against Der
p and Der f is important (p<0.05). Only Der
f antibody was not detected in children and
D.farinae was not found in house dust. Although
a previous study36 reported no D. farinae in
Kütahya, Çiftçi et al.32 reported its presence in
0.7% of their specimens. The difference may
be attributed to different sampling methods.
It is reported that with the start of heating
of houses during winter months and
corresponding reduction in humidity, the
mite population declined; after the end of this
period, mites are observed to multiply, with
a peak in mid-summer27,36. The survey was
conducted by examining house-dust specimens
under microscope after performing allergy
tests on subjects. The seasonal population
variances are interpreted to be in accordance
with epidemiological traits of the mites. The
mite species reported are in line with those
previously found, with the addition of Oribatid
spp. and absence of Cheylettus spp36.
In children living in city centers, mite sensitization
is found to be high, while in rural areas it was
found to be low 37,38. Chang et al. 38 found
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increasing sensitization for D. pteronyssinus in
China with increasing age. They found no
significant correlation between regional and
increasing age comparisons.
In conclusion, house-dust mites were found
in 31.7% of houses of children having specific
IgE, and in 27.5% of houses of children with
no specific IgE. No statistically significant
correlation was determined (p>0.05). Similarly,
Tavernier et al.35 also found no significant
divergence in the amount of D. pteronyssinus
allergen between houses of sensitized and
non-sensitized individuals. In 13 of the 41
children with proven specific IgE, there were
allergic findings; D. pteronyssinus was detected
in the homes of two, and G. domesticus in
the home of one. The observed mite species
were D. pteronyssinus, T. putrescentiae, A. siro,
L. destructor, G. domesticus and Oribatid spp.,
and no relation to allergic sensitization was
found. It is advisable to analyze the level
of endotoxin in house-dust samples and
investigate its relationship to Der p and Der
f sensitization.
Despite the fact that the presence of specific
IgE has no relation to house-dust mites, it may
be concluded that presence of mites in houses
of children with antibodies may be triggering
allergic reactions. Taking into account the dust
specimen collection days in Kütahya, housedust mites are observed to multiply in nonwinter months, with the main species being D.
pteronyssinus. Although Der f antigen was not
found in isolated formations, it is advisable
to specify its fauna through investigation of
house-dust specimens in a future study.
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