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Introduction
Background
Over a million species of arthropods are reported in nature 
as having a significant role in the ecosystem; only a small 
fraction of these species are linked to human health. Ar-
thropod vectors of infectious disease agents have special 
importance in the developing countries. They are also as-
sociated with certain allergic conditions and may induce 
or intensify some allergic reactions among humans (1,2). 

In sensitive people, asthma symptoms may be 
triggered by inhaling allergens. The triggers differ from 
person to person, most likely due to a combination of 
environmental and genetic factors. Common asthma-
causing allergens include: arthropods (dust mites, 
cockroaches, etc.), animal hair or dander, dust, respired 
chemicals, mould, pollen and tobacco smoke (1).

House dust mites are widespread, tiny (45–200 µm) 
arthropods belonging to the family Pyroglyphidae, order: 
Astigmata, class: Arachnida (3). These feed on skin relics, 

hair dandruff and other organic debris. They live and 
reproduce among clothes, bedding, carpets, furniture, 
household utilities and floors in human dwellings. The 
inhalation of faecal drops and protein moieties from 
the bodies of mites could cause allergic reactions like 
asthma, permanent allergic rhinitis and atopic dermatitis 
(eczema) among sensitive individuals (4,5).

Objectives 
Many other arthropods are also considered or identified 
as being allergenic such as cockroaches, house flies, mos-
quitoes, storage pests, biting insects, canine and feline 
fleas, butterfly larvae, bedbugs, horseflies, silverfish and 
non-biting midges (Chironomidae). These could cause 
various types of allergy in some people (6). Any plan to 
control and prevent the spread of these arthropods must 
be based on their proper identification and classification. 
This study was thus conducted to gain some insight on 
species diversity of these allergenic arthropods, their 
abundance and extent of distribution in Shiraz.

Abstract
Background: Allergenic arthropods are crucial agents in inducing medically important respiratory diseases like asthma 
and the inflammation of the respiratory tract worldwide. 
Aims: This study was conducted to determine the prevalence of all arthropods in the dwellings of people referred to the 
asthma and allergy clinic in Shiraz. 
Methods: This was was a cross-sectional descriptive study. Participants were 100 allergic patients who had tested positive 
(roach- and mite-sensitive). Mites were collected from their houses using a vacuum cleaner; other arthropods were caught 
with sticky traps. Direct observation and flotation methods were used and the samples were stored in 70% ethanol. Mor-
phological characteristics were identified using valid taxonomic keys.
Results: Overall, 624 specimens were identified belonging to 14 orders (4 orders of mites: Astigmata, Cryptostigmata, 
Prostigmata and Mesostigmata; and 10 other arthropod orders: Diptera, Coleoptera, Hymenoptera, Thysanura, Thysanop-
tera, Entomobryomorpha, Blattodea, Siphonaptera, Pscoptera and Isopoda). The 2 most numerous species collected were 
Musca domestica and Dermanyssus gallinae. 
Conclusion: A small number of dwellings were infested with cockroaches; none were infested with the common house 
dust mites. The allergies induced in these patients could likely be attributed to other arthropods that are not considered 
main allergens in asthma and allergy clinics in the Islamic Republic of Iran. Health surveillance and prevention of infes-
tation for these arthropods could have an immense impact on the control of the allergenic arthropod community, preven-
tion of respiratory diseases, and personal health in Shiraz.
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Methods
Study area
This was a cross-sectional descriptive study conducted in 
Shiraz (29°40’ N, 52°33’ E), the capital city of Fars province, 
Islamic Republic of Iran. It is located at about 1500 m 
above sea level. It has a subtropical, hot, semi-arid climate 
with a mean annual temperature of 18 °C, relative humid-
ity of 41% and precipitation 337.8 mm. Its hilly landscape 
is corrugated with the Zagros mountain range, which run 
northwest–southeast across the country.

Patients
In this investigation of all patients who were referred to 
the asthma and allergy clinic at Shiraz during the year of 
study, samplings were randomly carried out on the hous-
es of 100 consenting patients who had positive skin tests 
to the Dermatophagoides farinae allergen, D. pteronyssinus 
allergen of house dust mites (D. farinae, D. pteronyssinus) 
and cockroach allergen. Samplings included patients’ 
domiciles, in the particular loci which saw the highest 
frequency of inhabitants’ activities. Participants were 
from both sexes with no age range limitation. After ex-
plaining the sampling procedure by an expert, informed 
consent forms were signed by all research participants 
or their parents (for children). In order to compensate for 
the possible drop-out of volunteers, sampling was contin-
ued until the sample size was completed.

Allergic skin reaction tests
Skin tests were done by the wheal and flare reactions on 
patients’ forearms. Overall, 79 different items (compris-
ing such categories as pollen, tree, grasses, weeds, mould, 
animals and food) were included in these tests, the reac-
tion from each of which was observed directly on skin 
and the size of each reaction was measured and subse-
quently recorded. A drop of 50% glycerin + 50% COCAS 
fluid (containing NaCl 0.5%, NaHCO3 0.0275%, sterile 
water for injection, preservative 0.4% phenol) was used 
as negative control. A drop of standardized D. pteronys-
sinus, 5 mL in 10 000 arbitrary units/mL was used as the 
positive control. The negative control had a wheal and 
flare reaction of 1–3 units, while the positive control reac-
tion measured > 3 units. They were compared 20 minutes 
after the initial administration of the drops and their siz-
es measured and recorded accordingly.

Sample size
The sample size was calculated according to the 

following formula:

Study design
At each house, samples were collected from different 
points using sticky traps or a vacuum cleaner to collect 
indoor arthropods. In the latter case, the content from 
each round of sampling (each 1m2 in 1 minute) was emp-
tied into a plastic freezer bag, labelled (collection place, 
relative humidity, ambient temperature, etc.) and frozen 
for later examination and identification in the laborato-
ry. Sticky traps were fixed in different places and collect-
ed 24 hours later. The next day at the laboratory, equal 
weights of 200 mg portions from house dust samples 
were transferred into medium sized Petri dishes (min-
imum 5 times) and directly observed under a binocular 
microscope. Mites, being sensitive to light more slowly, 
were picked up and separated using the fine damp tip 
of entomological needle. They were then mounted onto 
microscope slides for further examination. Using diag-
nostic morphological features and valid taxonomic keys, 
they were identified to species level (3).

Statistical analysis
The collated data were uploaded onto the PC and ana-
lysed descriptively (frequencies and other descriptive 
statistics). We used SPSS, version 19, and Excel to tabulate 
results and draw histograms.

Results 
A total of 624 specimens of arthropods were collected 
from the houses of 100 patients referred to the asthma 
and allergy clinic; these houses were located in various 
parts of Shiraz. From these, 46 mites and 578 other ar-
thropods were identified. Table 1 shows the abundance 
order distribution of arthropods gathered from houses 
of patients referred to the asthma and allergy clinic. The 
species diversity in the insect orders and families was 
greater than in the class Arachnida. The specimens were 
classified into 14 orders based on their major morpho-
logical features. In the largest insect order, Coleoptera, 3 
families, including 4 genera and 5 species, were identi-
fied (Table 1). In the medically important order Diptera, 
4 families, including 4 species, were identified. Active 
search for arthropods using the vacuum cleaner method 
yielded a higher number of arthropod species (25 vs 16) 
than by the passive sticky trap collection method. The 2 
most numerous species collected from patients’ houses 
were Musca domestica and Dermanyssus gallinae. A total of 
226 dipteran flies (129 M. domestica, 81 Telmatoscopus prox-
imus, 11 Chrysomya albiceps, and 5 Sarcodexia lambens) were 
trapped from 7%, 20%, 3% and 2% of human residences, 
respectively (Table 1). 

The moth fly, T. proximus, whose infestation by house 
was the highest among all Diptera (20%) (Figure 1), has a 
pair of dichoptic eyes, clear venation on tapered wings, 
and 16-segmented digitiform antennae, each segment 
of which is proximally barrel-shaped and equipped with 
multiple rings of unbranched sensory filaments or ascoid 
setae. This species is common in houses of Shiraz but is 
not considered an important allergenic arthropod by 
physicians or members of the health system. However, 

Sample size calculation for estimating a proportion p1

Power z-score Precision Variance p1 p1 × (1–p1)

0.8 1.96 0.11 0.16 0.2 0.8

Sample size 100.7286
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their hair and other part of their body could be allergenic 
to human.

The most numerous (n = 97) insect species found in 
patients’ dwellings was the sand ant, Myrmica sabuleti, 
which was found in 24% of all infested houses (Figure 
2). The second and third most frequent insect groups 
were the moth flies (mostly in suburban areas) and 

cockroaches (mostly in urban areas), being caught in 20% 
and 15% of all infested houses, respectively (Figure 1). All 
of the other insect species collected from patients’ houses 
had infestation levels ≤ 10%.

The infestation frequencies of mites were more 
homogeneously restricted than insects, ranging from 
1% to 5%, with the 2 species of red poultry mites (13 

Table 1 Abundance (%) order distribution of arthropods collected from houses of patients referred to the asthma and allergy clinic 
in Shiraz
Class Family Genus Species Common name No. trapped Abundance 

(%)
How 

collected 

Insecta

Collembola Entomobryidae Entomobrya multifasciata Spring tail 45 90 VC

nicoletti Spring tail 5 10 VC

Coleoptera Tenebrionidae Tribolium castaneum Red flour beetle 28 36.36 VC/ST

confusum Confused flour beetle 10 13 VC/ST

Dichillus Unidentified Darkling beetle 8 10.38 VC

Cucujiidae Oryzaephilus surinamensis Saw-toothed grain 
beetle

4 5.19 VC/ST

Dermestidae Anthrenus museorum Museum/skin beetle 5/22 35.07 VC/ST

Hymenoptera Formicidae Myrmica sabuleti Sand ant 97 92.38 VC/ST

Vespidae Vespula macalifrons Eastern yellow jacket 2 1.91 ST

Polistes gallicus Paper wasp 6 5.71 ST

Diptera Muscidae Musca domestica House fly 129 57.07 ST

Calliphoridae Chrysomya albiceps Blow fly 11 4.87 ST

Sarcophagidae Sarcodexia lambens Flesh fly 5 2.22 ST

Psychodidae Telmatoscopus proximus Moth fly 81 35.84 ST

Blattodea Blattidae Periplaneta americana American cockroach 12 43.55 ST

Blatellidae Blatella germanica German cockroach 20 56.45 ST

Thysanura Lepismatidae Lepisma saccharina Silver fish 15 100 VC

Thysanoptera Thripidae Frankliniella tritici Flower thrips 16 100 VC

Siphonaptera Pulicidae Pulex irritans Human flea 1 100 ST

Psocoptera Liposcelididae Liposcelis paetus Book louse 10 100 VC/ST

Malacostraca

Isopoda Cylisticidae Cylisticus convexus Wood louse 16 100 VC/ST

Arachnida:  
Acarid mites

Astigmata Glycyphagidae Glycyphagus prunorum Cheese mite 1 25 VC

Suidasiidae Suidasia nesbitti Scaly grain mite 3 75 VC

Cryptostigmata Oppiidae Aeroppia SU Oribatid mite 5 100 VC

Prostigmata Bdellidae Cyta latirostris Predator mite 1 100 VC

Mesostigmata Laelaptidae Haemolaelaps glasgowi Common rodent mite 3 8.33 VC

Echinolaelaps echidninus Spiny rat mite 4 11.11 VC

Laelaps nuttalli Domestic rat mite 3 8.33 VC

Dermanyssidae Dermanyssus gallinae Red fowl mite 13 36.15 VC

americanus American bird mite 6 16.66 VC

Macronyssidae Ornithonyssus bursa Tropical bird mite 3 8.33 VC

sylviarum Northern fowl mite 2 5.55 VC

Ascidae Blattisocius tarsalis Egg eating mite 1 2.77 VC

Parasitidae Holoparasitus Unidentified Gamasid mite 1 2.77 VC

VC = vacuum cleaner; ST = sticky trap.
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Dermanyssus gallinae and 6 D. americanus) being found in 
5% of infested houses (Figure 3). The red poultry mite, D. 
gallinae, also had the highest rate (36.15%) of abundance 
among the mesostigmatid mites (Figure 4).

Discussion and conclusion
Our findings showed that all (100%) patients’ dwellings 
were infested with at least one allergenic arthropod 
group. Generally, simultaneous multiple infestation of 
the dwellings of allergic human is the rule. Within the 
Arachnida, the cosmopolitan mesostigmatid red poultry 
mite, D. gallinae, represents a domestic and occupational 
allergenic species reported mostly from indoors in birds’ 

nests. The allergenic character of this mite has been con-
firmed through clinical evidence as well as from purifica-
tion and sequencing of amino acids in allergens. In 1970, 
Bernecker reported that 2% of individuals who were pos-
itive to the allergic dermal test from D. pteronyssinus were 
also positive to D. gallinae. The concept of immunological 
cross-reactivity from skin prick tests between these 2 dif-
ferent arthropod species should not be ignored. Allergic 
signs are thus indicated which could be induced by the 
bites of the red poultry mite. From this species, a tropo-
myosin allergen belonging to the group 10 allergens (D. 
gallinae allergen) has been isolated, cloned and sequenced 
(7). Cases of human infestation with this species were 
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first reported in the Islamic Republic of Iran in 2014 (8). 
Some encephalitis viruses have been reported from this 
species, which is an indication of their medical impor-
tance. This species can also feed on humans, other mam-
mals and birds and cause dermatitis and skin lesions. 
Cases of human infestation with D. gallinae are reported 
from Britain, Denmark, Egypt, France, Holland, Japan, 
Monte Negro, Morocco, Norway, Serbia and Turkey (9).

Isolation of the common rat house mite, Haemolaelaps 
glasgowi, from human dwellings could be attributed to 
the population eruption of urban rats infiltrating human 
dwellings in recent years. No routine antigenic tests are 

currently done for rat mites in this part of the world. 
Two other bird mites, Ornithonyssus sylviarum and O. bursa, 
which are often found among feathers, once on a human 
host could induce itching and painful dermatitis due to 
long allergic reactions. Some encephalitis viruses have 
been isolated from these 2 mites (10).

Description of H. glasgowi was first reported as the 
most widespread rodent ectoparasite in the Islamic 
Republic of Iran almost 2 decades ago (11). Both this 
species and O. sylviarum were subsequently identified 
from rodents in the city of Khoramabad in the west of the 
country (12). The latter species, the northern fowl mite, 

Figure 3 Distribution of all mites found in allergic patients’ dwellings (n = 100) in Shiraz, 2016

Figure 4 Frequency of different species of mesostigmatid mites found in allergic patients’ dwellings, Shiraz, 2016
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was recently described in sparrows in the west (13). The 
presence of these species was likely due to the breeding 
of either birds or rodents in human settlements in Shiraz.

The identification and medical importance of 3 other 
species of mesostigmatid mites, Dermanyssus americanus, 
Laelaps nuttalli, and Echinolaelaps echidninus, has been 
established in the Islamic Republic of Iran. All these 
species were reported as ectoparasites in a rodent control 
programme in the southern port city of Bandar-Abbas 
(14). The first of these, the American red poultry mite, 
often lives on birds. It can cause eczematous dermatitis 
in some individuals (15).

Only 2 species were found from the astigmatid 
mites, Suidasia nesbitti and Glycyphagus prunorum. Both 
of these have medical importance and could induce 
cross-reactivity with other allergenic mites. In addition, 
ingestion of foods infested with S. nesbitti could induce 
anaphylaxis in susceptible individuals (16). This species 
is known to be one of the group 2 allergen inducers. The 
cheese mite, G. prunorum, induces intense itching and 
pruritus by penetration into the fissures of the epidermal 
layers of foot, hand and face. It is most often found on 
workers in cereal, flour and vegetable storage facilities 
(17). This genus is considered to be a storage products 
and dust mite. Its allergens have been identified using 
the skin radioallergosorbent test (RAST), purification 
and amino acid sequencing. Cross-reactivity between 
this, storage, and house dust mites has previously been 
verified (18).

From the hexapods, beetles, including Tribolium 
confusum, were found, which are associated with rhinitis, 
conjunctivitis, wheal and signs of asthma in some 
individuals (19). The beetle genus Dichillus was first 
reported from Turkey in 2012 (20). No medical importance 
has so far been recorded for this genus.

From the order Hymenoptera, the sand ant, Myrmica 
sabuleti, was the most abundant species among the non-
dipteran hexapods. In addition to fire ants, Solenopsis, 
other genera of ants like Formica and Myrmica could 
induce serious allergic reactions in people (21). The 
species Vespula maculifrons, the eastern yellow jacket, is of 
medical importance but has not been reported from the 
Islamic Republic of Iran so far.

The order Diptera includes house flies, Musca 
domestica being the most frequently captured insect in 

allergic patients’ dwellings. Their medical significance 
is evidently recorded. This and a number of other flies 
are also implicated in forensic medicine. The flesh fly, 
Sarcodexia lambens, may be involved in myiasis (22). Allergic 
reactions and asthma, particularly among children, may 
result from dried faeces, somatic setae, secretions and 
saliva from these species of flies in the vicinity of victims 
(19).

Steam bugs, including German and American roaches, 
Blatella germanica and Periplaneta americana, are 2 of the 
primary sources of allergens indoors inducing asthma 
and allergic reactions in susceptible individuals (23). 
The allergenic role and clinical importance of roaches 
on Iranian children with asthma has previously been 
investigated (24).

At present, studies on the allergic skin reaction test, 
which is routinely implemented in relation to allergenic 
arthropods at asthma and allergy clinics, is restricted 
to house dust mites (D. farinae and D. pteronyssinus) and 
cockroaches. Data from our investigation show that 
although all individuals whose houses were explored for 
the presence of arthropods were positive for the allergic 
skin reaction test, our findings indicate that only 15% 
of dwellings were infested with roaches and none of 
them were infested with the common house dust mites. 
Considering the fact that most arthropods can cross-
react with other allergenic species, the allergies induced 
in these people could likely be attributed to other less 
important arthropods. It is thus suggested that, in line 
with routine tests, certain standard tests be carried out 
with regard to other allergenic arthropods so that the 
main disease-causing agent can be identified and suitable 
control measures can be included in an integrated control 
programme for training patients.

Finally, since a number of parasitic and vector-borne 
diseases are endemic to our region, the collection of data 
on the numerous prevalent arthropods is beneficial to the 
planning and evaluation of control measures to reduce 
disease. In conclusion, it is suggested that in all of the 
patients’ dwellings, infestation with a minimal number 
of allergenic arthropod species are evidently observed. 
Health surveillance and prevention of infestation with 
these arthropods could have an immense impact on 
the control of the allergenic arthropod community, the 
prevention of respiratory diseases, and personal health 
care.
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معدل انتشار المفصليات الـمُسببة للحساسية في مساكن المحالين إلى عيادات الربو والحساسية في جمهورية إيران الإسلامية 
اّيدا شفيعي، محمد جعفر مؤمن بالله فرد، كوروش عزيزي، سيد حسام الدين نبوي زاده، طاهره دباغ منش، أبو ذر سلطاني

الخلاصة
الخلفية: تُعدُّ المفصليّات المسببة للحساسية عوامل أساسية تؤدي إلى استثارة أمراض تنفسية ذات أهمية طبية في العالم كله، كالربو والتهاب الجهاز 

التنفسي. 
الأهداف: هدفت هذه الدراسة إلى تحديد معدل انتشار المفصليات في مساكن الأشخاص المحالين إلى عيادات الربو والحساسية في شيراز. 

طرق البحث: كانت هذه الدراسة وصفية ومقطعية. وكان المشاركون فيها 100 من المرضى المصابين بالحساسية ممن جاءت نتيجة اختبارهم إيجابية 
)حساسية من الصرصور والسوس(. وجُع السوس من منازل هؤلاء الأشخاص باستخدام مكنسة كهربائية؛ بينما التقطت مفصليات أخرى بواسطة 
الظاهرية  الخصائص  وحُدّدت   .70% بتركيز  الإيثانول  مادة  في  العينات  وخُزنت  التعويم  وطرق  المباشرة  الملاحظة  واستخدمت  لاصقة.  مصائد 

باستخدام مفاتيح تصنيفية صحيحة.
الفوهة،  وأماميات  الخنفسية،  والقراضيات  الحمكيات،  وهي:  للسوس،  رُتب   4( رُتبة   14 إلى  تنتمي  عينة   624 حُدّدت  عامة،  بصورة  النتائج: 
الذيل،  وهدبيّات  الأجنحة،  وغشائيات  الأجنحة،  ومغمّدات  الأجنحة،  ثنائيات  وهي:  المفصليات،  من  أخرى  رُتب  و10  الفوهة؛  ومتوسطات 
وهدبيّات الأجنحة، والقافزات الذنبية سداسية الأرجل، والصرصوريات، والبرغوثيات، والقاضمات، والمتساويات الأرجل(. وكانت أكثر الأنواع 

تعددا الذبابة المنزلية وواخز الجلد الدجاجي.
الاستنتاج: عدد قليل من المساكن كان موبوءا بالصراصير؛ ولم يكن أي منها موبوءا بسوس أتربة المنازل المعروف. ويمكن أن تُعزى الحساسية لدى 
أولئك المرضى إلى أنواع أخرى من المفصليات التي لا تعد مادة مثيرة لحساسية الربو في عيادات علاج الحساسية في جهورية إيران الإسلامية. ويمكن 
د الصحي والوقاية من الإصابة بتلك المفصليات أثر بالغ على مكافحة مجموعة المفصليات المثيرة للحساسية، والوقاية من الأمراض  أن يكون للترصُّ

التنفسية، والصحة الشخصية في شيراز.

Prévalence des arthropodes responsables de manifestations allergiques dans les 
habitations de patients orientés vers un centre spécialisé pour la prise en charge de 
l’asthme et des allergies en République islamique d’Iran  
Résumé 
Contexte : Les arthropodes responsables de manifestations allergiques sont des vecteurs fondamentaux de maladies 
respiratoires sévères comme l’asthme et l’inflammation des voies respiratoires partout dans le monde.  
Objectifs : La présente étude a été menée pour déterminer la prévalence de tous les arthropodes dans les habitations de 
patients orientés vers le centre spécialisé pour la prise en charge de l’asthme et des allergies à Chiraz.  
Méthodes : Une étude transversale descriptive a été menée. Les participants étaient 100 patients allergiques ayant eu 
des tests positifs (sensibilité aux cafards et aux acariens). Des acariens ont été prélevés dans leurs habitations à l’aide 
d’un aspirateur. Les autres arthropodes ont été attrapés au moyen de pièges adhésifs. Les méthodes de l’observation 
directe et de la flottation ont été employées, et les échantillons ont été placés dans de l’éthanol à 70 %. Les caractéristiques 
morphologiques ont été identifiées en utilisant des clés taxonomiques valides. 
Résultats : En tout, 624 échantillons ont été identifiés. Ils appartenaient à 14 ordres (4 ordres d’acariens : Astigmata, 
Cryptostigmata, Prostigmata et Mesostigmata ; et 10 autres ordres d’arthropodes : Diptera, Coleoptera, Hymenoptera, 
Thysanura, Thysanoptera, Entomobryomorpha, Blattodea, Siphonaptera, Pscoptera et Isopoda). Les deux espèces les plus 
représentées parmi les échantillons étaient Musca domestica et Dermanyssus gallinae.  
Conclusions : Un petit nombre d’habitations étaient infestées par les cafards. Aucune n’était infestée par les acariens 
de poussière de maison. Les allergies induites chez ces patients pourraient probablement être attribuées à d’autres 
arthropodes non considérés comme des allergènes majeurs dans les centres spécialisés pour la prise en charge de 
l’asthme et des allergies en République islamique d’Iran. La surveillance de santé et la prévention des infestations par 
ces arthropodes pourraient avoir un énorme impact sur le contrôle de la communauté d’arthropodes responsables de 
manifestations allergiques, la prévention des maladies respiratoires et la santé personnelle à Chiraz. 
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