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Abstract This study was designed to determine the occurrence, distribution and abun-
dance of house dust mites (HDM) in residential homes in Bandar Abbas (Hormozgan
Province), because of numerous complaints of allergies in this oriental city. The study area
was divided in five sampling zones based on population density and geographical distri-
bution. In each sampling zone 10 houses were randomly selected. A total of 50 home dust
samples were collected using a portable vacuum cleaner for 2 min from 1 m? of the surface
of mattresses, carpets, sofas and furniture in residential houses. After collection, samples
were immediately frozen. Mite species were identified and counted using standard methods
and keys. Of the sampled houses 88% (44 houses) were contaminated with at least one
HDM species. Three species were identified: Dermatophagoides pteronyssinus (63.1%),
D. farinae (32.8%) and D. evansi (4.1%) (Pyroglyphidae). Our findings indicate a rela-
tionship between HDM density and moisture and temperature of residential places. The
high contamination rate of residential houses (88%) and the favourable environmental
conditions for these arthropods stress that they should be considered as important allergic
causing agents.
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Introduction

House dust mites (HDM; mostly Pyroglyphidae) are approximately 45-200 microns in
length and occur worldwide (Wharton 1976; Suggars 1987). The family Pyroglyphidae has
five genera, and the genus Dermatophagoides is most important medically. Although
Dermatophagoides pteronyssinus and D. farinae are known as the European and American
HDM, both of them are found worldwide (Motavalli-Haghi et al. 2003; Service 2004). The
countries with the highest recorded diversity of dust mites are India (12 species), Japan and
Greece (11 spp.), Colombia (10 spp.), Czech Republic, Spain and USA (9 spp.), Algeria,
Malaysia, Iran, Italy, Portugal, Poland, Russia and Switzerland (8 spp.) (Colloff 2009).

The optimal environmental temperature for these mites is 18-27°C. Proper indoor
relative humidity, temperature and enough food are the key factors determining their
survival and development (Amoli and Cunnington 1977; Colloff 1991). Their major food
source is skin scales, hair and wool pets, fungi, plant pollen and organic debris; for
moisture they are almost entirely dependent on ambient humidity. The highest HDM
densities have been found in bedrooms and living rooms because these indoor spaces
usually have large areas covered by textile materials (Motavalli-Haghi et al. 2003). In
recent years, lifestyle changes including central heating systems in homes provide suitable
conditions for growth and reproduction of HDM. Consequently, these arthropods have
been thriving in many countries.

Mite feces, in the form of small airborne particles (about 20 nm) have great allergenic
potential due to protein residues, and inhalation of fecal particles is the main way of
exposure. Most allergens are biochemically active molecules and include enzymes,
enzyme inhibitors, and proteins involved in molecular transport, regulation and cell and
tissue structure (Kawamoto et al. 2002; Nuttall et al. 2006; Colloff 2009). Mite allergens
have been reviewed often; most work on mite allergens deals with pyroglyphid mites
(Platts-Mills and Chapman 1987; Arlian 1991, 2002; Stewart and Robinson 2003; Nuttall
et al. 2006; Colloff 2009).

High levels of domestic mites and their allergens are usually observed inside homes in
hot and wet climatic regions of the world. They have not been found in northern parts of
Europe and North America, where cold and dry climates predominate. The most important
adverse health effects due to biological indoor air contamination are asthma (primarily in
children), atopic dermatitis, eczema, urticaria, allergic rhinitis, and conjunctivitis. Asthma
is strongly associated with sensitization to indoor allergens, and among them HDM
allergens are thought to be a major cause. Nomenclature of allergy and allergic diseases
was revised by Johansson et al. (2001). Relationships between dust mites, allergy and
asthma are ambiguous. For example, atopy is not necessarily related to HDM allergens and
also allergens may not be associated with atopy. Skin-prick test is the routine diagnostic
method for atopy-related allergens. The population fraction of asthma attributable to atopy
can be calculated when the proportion of people with asthma who have specific IgE or
positive skin-prick tests is known (Pearce et al. 1999, 2000; Sunyer et al. 2004; Weinmayr
et al. 2007).

Typically there may be 300 mites per g of house dust. Under ideal breeding conditions
some 5,000 mites maybe found in just 1 g of mattress dust, but up to 15,600 has been
recorded. Densities above 100 mites per g are considered as a risk factor for sensitization to
allergies such as rhinitis, conjunctivitis, atopic eczema and asthma, whereas 500 mites per
g is a major risk factor in the development of acute asthma in those allergic to HDM
(Korsgaard 1983; Arlian et al. 1992; Service 2004).
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This study was achieved in Bandar Abbas District to determine the occurrence, dis-
tribution and abundance of HDM in residential homes because of numerous complaints of
allergies in this oriental city and some neighboring provinces (Khazaei et al. 2003; Kashef
et al. 2003).

Materials and methods

Hormozgan Province is located in the south of Iran (Fig. 1). Its capital city is Bandar
Abbas (54°53'-56°03'E, 26°53'-27°31'N), on flat ground with an average altitude of 9 m
above sea level. The city has a hot and humid climate. Maximum summer temperature can
reach up to 49°C, whereas minimum winter temperature drops to about 5°C. Average total
annual rainfall in 2004-2008 was 118.44 mm and mean annual relative humidity was
63.4% (www.weather.ir). In 2008 total population of Bandar Abbas city was 521,657, 47%
female and 53% male. About 77% of this population is living in urban area, 23% in rural
area.

Bandar Abbas is located in the tropical region, and introduced as the endemic focus of
some infectious diseases such as malaria, so most residents of this area rest inside during
night. Housing design is dependent on the economic condition of residents. Most of the
people in areas with a high level of welfare (east, north and center parts of the city) had
upholstered furniture, bed, air conditioning and cooling systems in their houses. But in
areas with a low level of welfare (west and south parts of the city) these facilities were
lacking. Carpets and rugs are used in both areas. The widespread use of carpets in Iran may
also contribute to the build-up of mite populations within the houses (Soleimani and
Rafinejad 2008).

Based on population density and geographical population distribution, the study area
was divided in five sampling zones: Azad shahr, Dohezar, Khalij Fras, Posht shahr and
Derakht sabz quarters were selected from the north, west, east, south and central zones of
the city, respectively. At each sampling point 10 residential houses were selected randomly
and a total of 50 home dust samples were collected using a portable vacuum cleaner on
cover, carpets, beds, sofas and furniture. Dust was collected from 1 m? in each place for
2 min separately. Indoor temperature and relative humidity of each sampling point were
recorded.
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Fig. 1 Hormozgan Province, south of Iran, presenting the location of the five sampling zones (National
Cartographic Center of Iran)
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The contents of each of the samples were moved into special bags and barcode profile
areas were installed. Samples were immediately frozen to avoid mite proliferation.
Information such as location, date, temperature and relative humidity were noted on a
form. Samples were transferred for isolation and identification to the Medical Ento-
mology Lab of the Bandar Abbas School of Public Health. Once in the laboratory, dust
samples were weighed using a 0.001 g digital scale and separated into 100 mg aliquots.
Mites were isolated using a flotation method (Fernandez-Caldas et al. 1993). Briefly, dust
samples were suspended in 5 ml of saturated saline and individual mites were removed
using a fine needle and placed into two drops of Hoyer’s medium. Afterwards, they were
counted and identified using standard keys and reference preparations (Colloff and
Spieksma 1992).

Means of HDM density in the five sampling zones were compared by non-parametric
Kruskal-Wallis tests using SPSS 13 software.

Results

A total of 1,362 HDM were identified; the highest mite abundance was found in Posht
Shahr in the south, the lowest in Khalij Fras in the east (Table 1). The results showed that
88% of sampled houses (44 houses) were contaminated with at least one HDM species.
Total mite density per g dust was ca. 8 mites (Table 1). Three HDM species were iden-
tified: D. pteronyssinus (63.1%), D. farinae (32.8%) and Dermatophagoides evansi (4.1%)
(Pyroglyphidae). The latter species is identified for the first time in this part of Iran.

In total, 19.4% (n = 264) of all identified mites were nymph and 80.6% (n = 1,098)
were adult; 67.6% (n = 921) were female and 32.4% (n = 441) were male. Indoor relative
humidity and temperature changes were compared with the trend of HDM density in
different places (Fig. 2). The lowest and highest density of HDMs and indoor relative
humidity observed in Khalij-fars (east) and Poshtshahr (south), respectively. A strong
positive correlation (corr. coeff. = 0.769, P < 0.01) was found between HDM density and
indoor relative humidity. HDM density was also associated with temperature: HDM
density increased with temperatures increasing from 5 to 35°C, but dropped at tempera-
tures over 35°C.

Table 1 Number and percentage of identified house dust mites in quarters of Bandar Abbas district,
Hormozgan Province, 2009

District D. pteronyssinus D. farinae D. evansi Total identified mites Mean mite
quarters density + SE
No. % No. % No. % No. % (no./g dust)
Azadshahr 65 64.4 30 297 6 59 101 7.4 33 +0.54
Dohezar 261 69.8 97 259 16 42 374 275 10.8 + 1.15
Khalij-fars 39 61.9 22 349 2 32 63 4.6 2.7 + 0.63
Derakht-sabz 145 56.0 102 394 12 4.6 259 19.0 8.1 +£0.82
Posht-shahr 349 61.8 196 347 20 35 565 41.5 16.0 + 1.91
Total 859 63.1 447 328 56 4.1 1,362 100 8.0 £ 0.85
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Fig. 2 Correlation between house dust mites density per 100 mg dust, indoor temperature and relative
humidity in the five sampling zones, Bandar Abbas district, Hormozgan Province, 2009

Discussion

The first study on HDM fauna of Iran was carried out in some ports in the Caspian Sea
region and cities such as Tehran, Shahroud and khoram-Abad (Amoli and Cunnington
1977). In this study D. pteronyssinus was the dominant species (90% of samples), forming
94% of the pyroglyphid and 60% of the total HDM population. In another study from Iran
it was shown that 90% of HDM were Pyroglyphidae (82% Dermatophagoides), and the
number of mites correlated with relative humidity (Sepasgosarian and Mumcuoglu 1979).
In parts of Guilan province, north of Iran, eight HDM species were identified, including
E. maynei and Glycyphagus domesticus as the dominant species, and 98% of the residential
places were contaminated; mite density exceeded the allergenic index in 60% of cases
(Sahragard 1996). In another study during 1999-2000, in the city of Sari, northern Iran,
the rate of homes contaminated with HDM was 37.5%, and in 15% of these places
contamination with higher than 300 mites/g dust; five HDM species were identified:
D. pteronyssinus, D. farinae, G. domesticus, E. maynei and Cheyletus malayensis
(Motavalli-Haghi et al. 2003). In the most recent study, the fauna of HDM in hotels and
inns of Bandar Abbas was studied: the rate of HDM infection was 85.7-91.8, 8.2—-10.9 and
0-3.4% for D. pteronyssinus, D. farinae and C. malayensis, respectively (Soleimani and
Rafinejad 2008).

Amoli and Cunnington (1977) for the first time reported small numbers of D. evansi in
Iran. It has also been reported from other countries, such as Russia, the Baltic States,
Poland and Bulgaria (Colloff 2009). Dermatophagoides evansi is associated with poultry
(Mumcuoglu and Lutzky 1990). Probably we found this species in our area because some
people keep their poultry in their residential homes.

There are some investigations in the field of aeroallergens and allergy in the Middle
East region. One study, carried out to explore sensitization to locally prepared allergenic
HDM extracts in patients with respiratory allergy in Saudi Arabia, showed a prevalence of
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sensitization to extracts of especially D. pteronyssinus followed by D. farinae (Koshak
et al. 2007). Another study aimed to assess the extrinsic allergic factor(s) in school children
with bronchial asthma and allergic rhinitis, and to evaluate the presence of HDM in the
homes of these children in Saudi Arabia, mite contents of 165 indoor samples were studied.
Skin prick tests in regions with HDM allergens revealed a considerable number of IgE-
mediated reactions, consistent with HDM frequency (Al-Frayh et al. 1997).

The causative allergens of allergic rhinitis in Bandar Abbas are unknown, but a new
study in this area showed 9.5% (190/2,000) allergy to HDM (Mohamadi 2010, unpubl.). In
Shiraz (Fars Province, just north of Hormozgan) the prevalence rates for allergen groups
were 92.4, 22.7 and 8.3%, for pollen, mites and moulds, respectively (Kashef et al. 2003).

In Sistan-Baluchistan Province (just east of Hormozgan) 1,286 patients (554 males, 732
females), aged 2—79 years, had allergic disorders. The most frequent allergic disease was
rhinitis, seen in 959 patients (74.6%). Also, 939 patients had a history of sinusitis (73.0%).
Among the skin prick test-positive patients, a reaction to HDM (89.7%), feathers (70.3%),
and Aspergillus (65.1%) was most common, followed by Alternaria (57.4%), Cladospo-
rium (47.1%), grasses (43.4%), trees (41.3%), Penicillium (39.2%), fruits (38.4%) and
weeds (32.5%) (Khazaei et al. 2003). Also allergy to HDM in Karaj (19.5%) and Mashhad
(37%) was reported (Farhoudi et al. 2005; Behmanesh et al. 2010).

In the current study average HDM number was calculated as 8 mites/g dust, meaning
that this area is not considered an ‘allergic high risk’ region. But it should be mentioned
that our sampling was achieved in relatively cold months and it is possible that increasing
temperature and humidity, or lack of sanitation, in combination with the high contami-
nation rate of residential houses (88%), may lead to an increase in HDM density in homes,
and will cause allergic reactions and complications, especially in people with asthma.

Various studies mentioned that there is a direct relationship between the HDM density
and moisture of residential places: HDM density increases if the humidity rate stays high
(Colloff 2009; Warner et al. 1999; Sepasgosarian and Mumcuoglu 1979). Our results seem
to fit this pattern.

HDM frequency differed between eastern (Khalij-Fars) and western (Dohezar) areas.
Although based on a comparison of just two mean values, this pattern matches the eco-
nomic status of residents in these areas: on average, residents of the eastern area are
wealthier than those of the western area. This may indicate a direct impact of economic
condition and life style on the mite contamination rate of houses, but to test this a more
detailed study will be needed.

HDM density could increase if people do not completely and frequently clean matters,
carpets and furniture by vacuum cleaner and/or decrease humidity of their homes using a
proper air conditioner or ventilation system. In addition, in this area because of the sultry
weather people prefer to stay more indoors than outdoors, so the impact of indoor allergens
and their sensitization effects may increase. Therefore, a comprehensive program in health
education and improvement of housing conditions needs to be implemented, to prevent
future problems caused by HDM.
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