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Species diversity of saprophagous flies (Diptera) in hospital grounds of 
Tehran, Iran  
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Abstract. Synanthropic flies are essential in transmitting various pathogens, 
producing myiasis, and their application in forensic entomology. The main 
objective of this study was to identify the medically important flies in the hospital 
grounds of Tehran. The sampling process for this cross-sectional study was carried 
out every two weeks on the grounds of four hospitals in Tehran, using bottle traps 
and insect nets from March 2020 to February 2021. The population data has been 
transformed by calculating square root due to huge variations among community 
data, and data was analyzed with Kruskal-Wallis test to estimate the temporal and 
spatial variation. A total of 18,613 adult flies were collected and 18 species were 
identified. These flies belonged to four families: Calliphoridae, Muscidae, 
Sarcophagidae, and Fanniidae. The most common species in each family were 
Calliphora vicina  Robineau-Desvoidy, Muscina stabulans  Fallen, Sarcophaga Africa  
Wiedemann, and Fannia canicularis  L., respectively. Temporal variations showed 
that C. vicina had different seasonal activity, with peaks in colder months, while 
Lucilia sericata Meigen, Chrysomya albiceps (Wiedemann), and dominant species of 
Sarcophagidae peaked in mid-summer. Spatial distribution analysis revealed overall 
unity in collecting all three species of Calliphoridae in all hospital environments. 
The same status was observed for Muscidae and Fanniidae. The dominant species 
in all species of the family Sarcophagidae were active during warmer months. 
Sarcophaga nigriventris Meigen, 1826 is reported for the first time for Iranian fauna. 
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Introduction 
Flies of the order Diptera can affect human health. Most flies aren’t harmful, but about 11000 species can produce 
diseases with various methods (Flieschmann et al 2004). Synanthropic flies are considered a global health problem 
and their impact on human health is a subject of discussion (Blunt et al 2011). Feeding strategy, inoculated 
environment, and their other behaviors changed them as the best candidates for mechanical transmissions of 
protozoan (Thaddeus et al 2005), viral, bacterial, and fungal infections to humans (Gupta et al 2012). Their larvae 
can also invade human and animal tissues, mucosa, and digested food and make various kinds of myiasis disease 
(Zumpt 1965).  

The ability of mechanical transmissions of pathogenic agents by members of various true fly families such as 
Muscidae, Calliphoridae, Sarcophagidae, and Fanniidae has been proved (Greenberg 1973; Service 2014). 
Scientific studies on the potential mechanical transmission of pathogenic agents in some hospitals of Iran focused 
on house fly, Musca domestica (Diptera: Muscidae) (Kassiri et al 2012; Davari et al 2010) but various species of other 
families can be seen in hospital environments.  

Infecting myiasis in patients after hospitalization is called nosocomial myiasis (Mielke 1997). Special conditions in 
hospitalized patients with weak bodies, the presence of open wounds or necrotic tissues, as well as mental 
disorders, enhance the risk of nosocomial myiasis in hospital environments (Dutto and Bertero 2010). Hospital 
environments could be attractive for necrophagous flies due to the presence of infectious disposal materials. The 
presence of medically important flies around hospital environments has been studied in Bandar Abbas City, 
Hormozgan province in south Iran (Sanei-Dehkordi et al 2020). Various kinds of human myiasis have been 
reported from Iran but reports on nosocomial myiasis are not frequent (Akbarzadeh et al 2012; Alizadeh et al 
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2014). Reporting a deadly myiasis case in Tehran in 2011 is clear evidence of the health-threatening effects of this 
kind of hospital-acquired myiasis (Mowlavi et al 2011). The main objective of this study was to identify the 
medically important flies in hospital environments of Tehran, the capital of Iran. Despite their importance in 
producing nosocomial myiasis, the data on the distribution of the flies can be used to complete the database of 
fly fauna of Iran which is applicable in forensic entomology investigations.   

Materials and methods 
Tehran is the capital of Iran, with 8.5 million people. At the sampling time, the mean temperature was between 5 
- 35.5°C, and the mean humidity was between 30 – 62%. The city is located in a semi-arid area between Alborz 
Mountain in the north, and the central desert in the south. Its elevation ranged from 1200 to 1980 m from the 
lowest to highest point. Its weather is mild in spring and autumn, hot and dry in the summer, and cold in the 
winter. 

Four general hospitals in the city were sampled (Fig 1). The selected hospitals are more popular and have a 
proportionally vast area. They are Taleqani Hospital (35° 47ʹ N, 51° 24ʹ E), with a 42000 m2 area, Farabi Hospital 
(35°67ʹ N, 51°39ʹ E), with a 17500 m2 area, Emam Hosein Hospital (35°70ʹ N, 51°45ʹ E), with a 93000 m2 area, 
and Shariat Razawi Hospital (35°67ʹ N, 51°32ʹ E), with a 13500 m2 area. The main method for collecting flies was 
bottle trap collection (Shiravi et al 2011). One piece of 25 gr of cow meat was inserted into each bottle trap to act 
as bait (Fig 2).  Eight traps were installed in each hospital ground to cover all study areas. The traps were placed 
in open areas at about 1.5 meters in height from the soil surface. Also, the insect net was used to collect adult 
flies.  

 

 
 

Fig. 1 – The selected locations for sampling, four hospitals in Tehran, Iran. 
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Fig. 2 – A bottle trap, installed in Taleghani Hospital ground, Tehran, Iran (original photo). 
 
Net collection was done for about one hour in each hospital ground at each collecting interval. A biweekly 
schedule was approved for sampling from March 2020 to February 2021.  The collected adult samples were 
identified after pinning. The humidifying process was done for the case of dried samples for pulling out the genital 
organs in some samples such as Sarcophagidae. Some of the collected larvae were reared temporarily to have their 
adult for confirming their adult fly’s identifications. The flies were identified by relevant keys (James 1947; Zumpt 
1965; Povolny & Verves 1997; Akbarzadeh et al 2015). 

The abundance of any species was calculated by dividing the number of collected samples by eight because 
of eight hanged bottle traps. All population data for this study have been transformed using square roots 
calculation to make the data uniform. The results of the square root have been used for statistical analysis. As 
usual in fly sampling, some saprophagous flies are not caught by bottle traps. In this study, insect nets were used 
to sample more fly species. The collected samples with insect nets weren’t included in the abundance calculations. 
The raw data have been used for the results and discussion in the text. The transformed abundances were 
compared based on trapping sites (hospitals) for estimating spatial variations, and seasonal activities for estimating 
temporal variations, for each species through Kruskal-Wallis test in the SPSS software 19®.  

Results  
A total of 18613 adult flies have been collected using 32 installed traps of which 8588 (46.14%), 5019 (26.97%), 
3045 (16.36%), and 1959 (10.52%) belong to Calliphoridae, Muscidae, Sarcophagidae, and Fanniidae, respectively. 
All samples were from 18 known species that were potential agents for myiasis including some from 
Sarcophagidae, Muscidae, Calliphoridae, and Fanniidae families (Table 1).  
Calliphoridae 

A lot of 7386 from 8588 samples of the family Calliphoridae comprised three species including Calliphora vicina, 
Lucilia sericata and Chrysomya albiceps with relative abundances of 84.88%, 0.47%, and 4.66%, respectively. Other 
collected samples of this family (1202 samples) belonged to the genus Pollenia spp. Data of this genus didn’t enter 
the abundance calculations due to their incomplete identification. Temporal variation analysis of species of the 
family Calliphoridae has shown that C. vicina has a different seasonal activity. Its peak activity was in the colder 
months of the year. Both L. sericata and Ch. albiceps had a peak of activity in mid-summer. Statistical analysis didn’t 
show significant differences among population data of each species during various seasons, p = 0.87 for C. vicina, 
p = 0.65 for L. sericata, and p = 0.78 for Ch. albiceps. Analysis of spatial distribution showed that members of the 
family Calliphoridae were uniform across all sampling sites. The Calliphora vicina was collected in a dominantly 
high number. Statistical analysis showed significant differences between the population data of members of 
Calliphoridae in various hospital environments (p = 0.001). 
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Table 1 - Identified species from the environment of the selected hospitals in Tehran. 
Number Family Sub family Genus Species 

1 Sarcophagidae Paramacronychiinae Wohlfahrtia Wohlfahrtia nuba Wiedemann, 1830 
2 “ Miltograminae Miltogramma Miltogramma taeniata Meigen, 1824 
3 “ Sarcophaginae Sarcophaga Sarcophaga argyrostoma Robineau-Desvoidy, 1830 
4 “ “ “ S. aegyptica Salem, 1935 
5 “ “ “ S. africa Wiedemann, 1824 
6 “ “ “ S. variegata Scopoli, 1763 
7 “ “ “ S. nigriventris Meigen, 1826 
8 “ “ “ S. melanura Meigen, 1826  
9 “ “ Ravinia Ravinia pernix Harris, 1780 
10 Calliphoridae Calliphorinae Calliphora Calliphora vicina Robineau-Desvoidy, 1830 
11 “ Luciliinae Lucilia Lucilia sericata Meigen, 1826 
12 “ Chrysomyinae Chrysomyia Chrysomyia albiceps (Wiedemann, 1819) 
13 Muscidae Muscinae Musca Musca domestica Linnaeus, 1758 
14 “ Azeliinae Muscina Muscina stabulans Fallen, 1817 
15 “ “ “ Mu. prolapsa Harris, 1780 
16 “ “ “ Mu. levida (Harris, 1780) 
17 “ “ Hydrotea Hydrotaea ignawa (Harris, 1780) 
18 Fanniidae -- Fannia Fannia canicularis Linnaeus, 1761 

Muscidae and Fanniidae 

Four species of Muscidae family have been collected in bottle traps in selected hospitals of Tehran including 
Muscina stabulans, Hydrotaea ignava, Muscina prolapsa, and Musca domestica with relative abundances of 73%, 13%, 7%, 
and 1%, respectively. A few samples of Mu. levida have been collected by insect net.  

Temporal variations of Muscidae and Fanniidae showed that they are active mostly in moderate and cold weather, 
spring, autumn, and winter. It seems that, Mu. stabulans has the highest activity throughout the year but statistical 
analysis didn’t show a significant difference for the data of this species in various seasons (p = 0.16). The other 
species differ significantly among seasons, p = 0.03 for M. domestica, p = 0.01 for M. prolapsa, p = 0.04 for H. ignava, 
and p = 0.03 for F. canicularis. 

Except for H. ignava (p = 0.001) the population data of all the collected species in various hospitals didn’t show 
any significant difference, p = 0.65 for M. domestica, p = 0.11 for Mu. stabulans, p = 0.78 for M. prolapsa and p = 
0.46 for F. canicularis.  

Sarcorf 

Due to difficulties in the morphological identification of females of Sarcophagidae, about 53% of the samples 
were left unidentified and mentioned as Sarcophaga sp. It was necessary to pull out the genital appendages of male 
samples of the family Sarcophagidae for their identification. The dominant species of this family was Sarcophaga 
africa which comprised more than 28% of all samples. The other species were S. aegyptica, S. argyrostoma, and S. 
variegata with relative abundances of 11%, 5%, and 3%, respectively. A few samples of Wohlfahrtia nuba, S. melanura, 
S. nigriventris (Fig 3), Miltogramma taeniata, and Ravinia pernix have been found in the study area by net collection. 
Temporal variations of collected species of Sarcophagidae showed that all of the members of this family are active 
during warmer months. Statistical analysis revealed that the data of any species varied significantly during various 
seasons, p = 0.005 for S. argyrostoma, p = 0.001 for S. aegyptica, p = 0.04 for S. africa, and p = 0.001 for S. variegata. 
Despite the high collected numbers of species S. africa, the statistical analysis didn’t show any significant difference 
between the data of all collected species in various hospital environments (p = 0.78).  

Discussion  
There are gaps in the study of medically important flies in Iran (Akbarzadeh et al 2012). The study on the ability 
to transmit pathogens by synanthropic flies has been focused mostly on M. domestica (Kassiri et al 2012). The study 
on agents of myiasis has been limited to case reports without more basic studies on their agents (Akbarzadeh et 
al 2012; Alizadeh et al 2014). Similarly, the study on forensically important flies refers to limited works (Babapour 
2015). The results of this study improved the knowledge about the fauna of medically important flies in Tehran 
and Iran which will be applicable for future works.  

The total number of fly species in this study was eighteen 18. This result was similar to the results of Sanei-
Dehkordi et al (2020). That study was done in the hospital environments of Bandar Abbas, a port city in the south 
of Iran, on the northern coastline of the Persian Gulf. The considerable result of that study was the presence of 
some species including Chrysomya megacephala (Fabricius, 1794), Sarcophaga ruficornis Fabricius, 1794 and Sarcophaga 
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dux Thomson, 1896 in the south (Sanei-Dehkordi et al 2020). These species didn’t report from northern parts of 
Iran such as Tehran. 

The majority of the collected flies in this study belong to the family Calliphoridae, but in the latest work on 
flies in Fars province, south of Iran (Akbarzadeh 2012), the Muscidae family was the most dominant. This 
difference may be due to the intervals between the bi-weekly sampling process in this study and monthly sampling 
in Fars province study (Akbarzadeh 2012). The baits in monthly sampling were more attractive for M. domestica.  

The dominant species in this study was C. vicina, a similar result to Hwang and Turner (2005) in London 
(Hwang &Turner 2005) and also similar to the fauna of other parts of Iran like Fars (Akbarzadeh 2012), Qom 
(Mozaffari et al 2020), Sistan and Balochestan (Nateghpour & Akbarzadeh 2017), and some other central parts of 
Iran. Due to the latest study on the medically important flies of Tehran, Ch. albiceps accompanied by L. sericata and 
M. domestica have been introduced for cadaver biotope and M. domestica for the biotope of garbage and rubbish 
(Khoobdel 1998). 

All reported species of the family Sarcophagidae in this study are new to the fly fauna of Tehran. Khoobdel 
(1998) reported some species other than the findings of our study. All collected species in this study except for S. 
nigriventris, have been reported from Fars province (Akbarzadeh 2012). Sarcophaga nigriventris is being reported for 
the first time for Iranian fauna (Schumann 1986).  A literature review showed  one species of Muscidae family, H. 
ignava,  being reported for the first time from Tehran. These species have not been reported in the last research in 
Tehran (Khoobdel 1998).  

 

Fig. 3 – Sarcophaga nigriventris Meigen, 1826 (Diptera: Sarcophagidae), collected in hospital grounds of Tehran, Iran (original 
photo). 
 
 
The higher abundance of Mu. stabulans in comparison with M. domestica in Tehran is another new study finding. 
More than 73% of all samples from the Muscidae family belonged to Mu. stabulans. The abundance of M. domestica 
in this research was about 1% of the family, similar to results of the study on medically important flies in Iranian 
Lesser and Greater and Abomusa Tonb in the Persian Gulf (Khoobdel et al 2013; 2015). In a study in an urban 
area in Argentina, the higher abundance of Mu. stabulans in comparison with M. domestica has been confirmed 
(Patitucci et al 2011). Due to the similarity in ecology and biology of these two species (Service 2012), the study 
of surface pathogens of Mu. stabulans instead of M. domestica in hospital environments can be recommended.  
The myiasis agents in hospital environments are usually facultative and accidental (Joo & Kim 2001). None of the 
reported flies in this study are obligatory myiasis. The reported flies in this study can enter the buildings and 
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produce myiasis. Due to disability of hospitalized patients, low levels of immunization, and available wounds, the 
producing myiasis may be more dangerous for the victims (Mowlavi et al 2011).  
Except for H. ignava, the population size of the other species in this study didn’t show any significant difference 
among the hospital environments. This issue proves the overall uniformity in maintenance and management in 
the studied hospitals. Therefore, some similar controlling measures may be useful for all hospitals in Tehran.  
It can be concluded that C. vicina can be mentioned as the main species with the potential of producing myiasis, 
due to its presence everywhere and every time in the study area. The high abundance of Mu. stabulans and its 
similar ecology and biology to M. domestica are enough reasons to change the position of this species as the main 
synanthropic fly in the study area. Moreover, according to the results of this study, the hospital environment could 
be a suitable place for the breeding of medically important flies. This also emphasizes the importance of fixed nets 
on the windows and other equipment for entrances to keep the flies far from hospitalized patients.     
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کاربرد آنها در حشره  و  بوده    ازیم  جادیا  و  مختلف  يانتقال پاتوژن هاهاي پوسیده خوار از عوامل اساسی  مگس   :چکیده
  هاي مارستان یدر محوطه ب   یمهم پزشک  يهامگس   ییمطالعه شناسا  ن یا  یاست. هدف اصل  يضرور   ی قانونپزشکی    ی شناس

شهر تهران با استفاده    مارستان یب   4  يهاط یدر مح  کباریهر دو هفته  در این مطالعه مقطعی،    يبردار نمونه  ندیفرآ.  تهران بود
به دلیل تغییرات زیاد داده هاي جمعیتی در  شد.  جامان  1400تا بهمن    1399از اسفند    گیريه و تور حشر   ي بطر  يهااز تله

  آزمون  ها باداده   به شکل نرمال تغییر یافتند.  ،دوم  شهی حاسبه ربا استفاده از م  هاداده طول زمان مورد بررسی، پراکنش  
Kruskal-Wallis  مگس بالغ   18613قرار گرفتند. در مجموع   لی و تحل هی مورد تجز یو مکان یزمان   راتییبرآورد تغ يبرا

و    Calliphoridae  ،Muscidae  ،Sarcophagidaeها به چهار خانواده  گس م   نیشد. ا  گونه شناسایی  18ي و  جمع آور
Fanniidae  بیده به ترتگونه ها در هر خانوا  نیتر  عی تعلق داشتند. شا  Calliphora vicina Robineau-Desvoidy  ،

Muscina stabulans Fallen  ،Sarcophaga Africa Wiedemann    وFannia canicularis L.    .نتایج این مطالعهبودند 
 Luciliaکه   ی، در حالمی باشد  سردتر يهادر ماه بیشترین وفور آن، دارد یمتفاوت  یلفص تیفعال C. vicinaنشان داد که 

sericata   وChrysomia albiceps    و همچنین گونه غالب خانوادهSarcophagidae    بیشترین فراوانی آن   میانه تابستاندر
باشد می  تجزها  تحل  هی.  منطقه   لیو  دادوفور  نشان  ملاحظه   اي  قابل  از تفاوت  گونه    اي  سه  در    Calliphoridaeهر 

خانواده    يهاگونه   بینگونه غالب در    مشاهده شد.  زین   Fanniidaeو    Muscidae  ي امر برا  نیهم  وجود ندارد.ها  مارستان یب
Sarcophagidae    گونه   گرم سال فعال بود.  ماههاي  در  Sarcophaga nigriventris Meigen   ران یا  ازبار    نیاول   يبرا  
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	Introduction
	Flies of the order Diptera can affect human health. Most flies aren’t harmful, but about 11000 species can produce diseases with various methods (Flieschmann et al 2004). Synanthropic flies are considered a global health problem and their impact on human health is a subject of discussion (Blunt et al 2011). Feeding strategy, inoculated environment, and their other behaviors changed them as the best candidates for mechanical transmissions of protozoan (Thaddeus et al 2005), viral, bacterial, and fungal infections to humans (Gupta et al 2012). Their larvae can also invade human and animal tissues, mucosa, and digested food and make various kinds of myiasis disease (Zumpt 1965). 
	The ability of mechanical transmissions of pathogenic agents by members of various true fly families such as Muscidae, Calliphoridae, Sarcophagidae, and Fanniidae has been proved (Greenberg 1973; Service 2014). Scientific studies on the potential mechanical transmission of pathogenic agents in some hospitals of Iran focused on house fly, Musca domestica (Diptera: Muscidae) (Kassiri et al 2012; Davari et al 2010) but various species of other families can be seen in hospital environments. 
	Infecting myiasis in patients after hospitalization is called nosocomial myiasis (Mielke 1997). Special conditions in hospitalized patients with weak bodies, the presence of open wounds or necrotic tissues, as well as mental disorders, enhance the risk of nosocomial myiasis in hospital environments (Dutto and Bertero 2010). Hospital environments could be attractive for necrophagous flies due to the presence of infectious disposal materials. The presence of medically important flies around hospital environments has been studied in Bandar Abbas City, Hormozgan province in south Iran (Sanei-Dehkordi et al 2020). Various kinds of human myiasis have been reported from Iran but reports on nosocomial myiasis are not frequent (Akbarzadeh et al 2012; Alizadeh et al 2014). Reporting a deadly myiasis case in Tehran in 2011 is clear evidence of the health-threatening effects of this kind of hospital-acquired myiasis (Mowlavi et al 2011). The main objective of this study was to identify the medically important flies in hospital environments of Tehran, the capital of Iran. Despite their importance in producing nosocomial myiasis, the data on the distribution of the flies can be used to complete the database of fly fauna of Iran which is applicable in forensic entomology investigations.  
	Materials and methods
	Tehran is the capital of Iran, with 8.5 million people. At the sampling time, the mean temperature was between 5 - 35.5°C, and the mean humidity was between 30 – 62%. The city is located in a semi-arid area between Alborz Mountain in the north, and the central desert in the south. Its elevation ranged from 1200 to 1980 m from the lowest to highest point. Its weather is mild in spring and autumn, hot and dry in the summer, and cold in the winter.
	Four general hospitals in the city were sampled (Fig 1). The selected hospitals are more popular and have a proportionally vast area. They are Taleqani Hospital (35° 47ʹ N, 51° 24ʹ E), with a 42000 m2 area, Farabi Hospital (35°67ʹ N, 51°39ʹ E), with a 17500 m2 area, Emam Hosein Hospital (35°70ʹ N, 51°45ʹ E), with a 93000 m2 area, and Shariat Razawi Hospital (35°67ʹ N, 51°32ʹ E), with a 13500 m2 area. The main method for collecting flies was bottle trap collection (Shiravi et al 2011). One piece of 25 gr of cow meat was inserted into each bottle trap to act as bait (Fig 2).  Eight traps were installed in each hospital ground to cover all study areas. The traps were placed in open areas at about 1.5 meters in height from the soil surface. Also, the insect net was used to collect adult flies. 
	/
	Fig. 1 – The selected locations for sampling, four hospitals in Tehran, Iran.
	/
	Fig. 2 – A bottle trap, installed in Taleghani Hospital ground, Tehran, Iran (original photo).
	Net collection was done for about one hour in each hospital ground at each collecting interval. A biweekly schedule was approved for sampling from March 2020 to February 2021.  The collected adult samples were identified after pinning. The humidifying process was done for the case of dried samples for pulling out the genital organs in some samples such as Sarcophagidae. Some of the collected larvae were reared temporarily to have their adult for confirming their adult fly’s identifications. The flies were identified by relevant keys (James 1947; Zumpt 1965; Povolny & Verves 1997; Akbarzadeh et al 2015).
	The abundance of any species was calculated by dividing the number of collected samples by eight because of eight hanged bottle traps. All population data for this study have been transformed using square roots calculation to make the data uniform. The results of the square root have been used for statistical analysis. As usual in fly sampling, some saprophagous flies are not caught by bottle traps. In this study, insect nets were used to sample more fly species. The collected samples with insect nets weren’t included in the abundance calculations. The raw data have been used for the results and discussion in the text. The transformed abundances were compared based on trapping sites (hospitals) for estimating spatial variations, and seasonal activities for estimating temporal variations, for each species through Kruskal-Wallis test in the SPSS software 19®. 
	Results 
	A total of 18613 adult flies have been collected using 32 installed traps of which 8588 (46.14%), 5019 (26.97%), 3045 (16.36%), and 1959 (10.52%) belong to Calliphoridae, Muscidae, Sarcophagidae, and Fanniidae, respectively. All samples were from 18 known species that were potential agents for myiasis including some from Sarcophagidae, Muscidae, Calliphoridae, and Fanniidae families (Table 1). 
	Calliphoridae
	A lot of 7386 from 8588 samples of the family Calliphoridae comprised three species including Calliphora vicina, Lucilia sericata and Chrysomya albiceps with relative abundances of 84.88%, 0.47%, and 4.66%, respectively. Other collected samples of this family (1202 samples) belonged to the genus Pollenia spp. Data of this genus didn’t enter the abundance calculations due to their incomplete identification. Temporal variation analysis of species of the family Calliphoridae has shown that C. vicina has a different seasonal activity. Its peak activity was in the colder months of the year. Both L. sericata and Ch. albiceps had a peak of activity in mid-summer. Statistical analysis didn’t show significant differences among population data of each species during various seasons, p = 0.87 for C. vicina, p = 0.65 for L. sericata, and p = 0.78 for Ch. albiceps. Analysis of spatial distribution showed that members of the family Calliphoridae were uniform across all sampling sites. The Calliphora vicina was collected in a dominantly high number. Statistical analysis showed significant differences between the population data of members of Calliphoridae in various hospital environments (p = 0.001).
	Muscidae and Fanniidae
	Four species of Muscidae family have been collected in bottle traps in selected hospitals of Tehran including Muscina stabulans, Hydrotaea ignava, Muscina prolapsa, and Musca domestica with relative abundances of 73%, 13%, 7%, and 1%, respectively. A few samples of Mu. levida have been collected by insect net. 
	Temporal variations of Muscidae and Fanniidae showed that they are active mostly in moderate and cold weather, spring, autumn, and winter. It seems that, Mu. stabulans has the highest activity throughout the year but statistical analysis didn’t show a significant difference for the data of this species in various seasons (p = 0.16). The other species differ significantly among seasons, p = 0.03 for M. domestica, p = 0.01 for M. prolapsa, p = 0.04 for H. ignava, and p = 0.03 for F. canicularis.
	Except for H. ignava (p = 0.001) the population data of all the collected species in various hospitals didn’t show any significant difference, p = 0.65 for M. domestica, p = 0.11 for Mu. stabulans, p = 0.78 for M. prolapsa and p = 0.46 for F. canicularis. 
	Sarcorf
	Due to difficulties in the morphological identification of females of Sarcophagidae, about 53% of the samples were left unidentified and mentioned as Sarcophaga sp. It was necessary to pull out the genital appendages of male samples of the family Sarcophagidae for their identification. The dominant species of this family was Sarcophaga africa which comprised more than 28% of all samples. The other species were S. aegyptica, S. argyrostoma, and S. variegata with relative abundances of 11%, 5%, and 3%, respectively. A few samples of Wohlfahrtia nuba, S. melanura, S. nigriventris (Fig 3), Miltogramma taeniata, and Ravinia pernix have been found in the study area by net collection. Temporal variations of collected species of Sarcophagidae showed that all of the members of this family are active during warmer months. Statistical analysis revealed that the data of any species varied significantly during various seasons, p = 0.005 for S. argyrostoma, p = 0.001 for S. aegyptica, p = 0.04 for S. africa, and p = 0.001 for S. variegata. Despite the high collected numbers of species S. africa, the statistical analysis didn’t show any significant difference between the data of all collected species in various hospital environments (p = 0.78). 
	Discussion 
	There are gaps in the study of medically important flies in Iran (Akbarzadeh et al 2012). The study on the ability to transmit pathogens by synanthropic flies has been focused mostly on M. domestica (Kassiri et al 2012). The study on agents of myiasis has been limited to case reports without more basic studies on their agents (Akbarzadeh et al 2012; Alizadeh et al 2014). Similarly, the study on forensically important flies refers to limited works (Babapour 2015). The results of this study improved the knowledge about the fauna of medically important flies in Tehran and Iran which will be applicable for future works. 
	The total number of fly species in this study was eighteen 18. This result was similar to the results of Sanei-Dehkordi et al (2020). That study was done in the hospital environments of Bandar Abbas, a port city in the south of Iran, on the northern coastline of the Persian Gulf. The considerable result of that study was the presence of some species including Chrysomya megacephala (Fabricius, 1794), Sarcophaga ruficornis Fabricius, 1794 and Sarcophaga dux Thomson, 1896 in the south (Sanei-Dehkordi et al 2020). These species didn’t report from northern parts of Iran such as Tehran.
	The majority of the collected flies in this study belong to the family Calliphoridae, but in the latest work on flies in Fars province, south of Iran (Akbarzadeh 2012), the Muscidae family was the most dominant. This difference may be due to the intervals between the bi-weekly sampling process in this study and monthly sampling in Fars province study (Akbarzadeh 2012). The baits in monthly sampling were more attractive for M. domestica. 
	The dominant species in this study was C. vicina, a similar result to Hwang and Turner (2005) in London (Hwang &Turner 2005) and also similar to the fauna of other parts of Iran like Fars (Akbarzadeh 2012), Qom (Mozaffari et al 2020), Sistan and Balochestan (Nateghpour & Akbarzadeh 2017), and some other central parts of Iran. Due to the latest study on the medically important flies of Tehran, Ch. albiceps accompanied by L. sericata and M. domestica have been introduced for cadaver biotope and M. domestica for the biotope of garbage and rubbish (Khoobdel 1998).
	All reported species of the family Sarcophagidae in this study are new to the fly fauna of Tehran. Khoobdel (1998) reported some species other than the findings of our study. All collected species in this study except for S. nigriventris, have been reported from Fars province (Akbarzadeh 2012). Sarcophaga nigriventris is being reported for the first time for Iranian fauna (Schumann 1986).  A literature review showed  one species of Muscidae family, H. ignava,  being reported for the first time from Tehran. These species have not been reported in the last research in Tehran (Khoobdel 1998). 
	/
	Fig. 3 – Sarcophaga nigriventris Meigen, 1826 (Diptera: Sarcophagidae), collected in hospital grounds of Tehran, Iran (original photo).
	The higher abundance of Mu. stabulans in comparison with M. domestica in Tehran is another new study finding. More than 73% of all samples from the Muscidae family belonged to Mu. stabulans. The abundance of M. domestica in this research was about 1% of the family, similar to results of the study on medically important flies in Iranian Lesser and Greater and Abomusa Tonb in the Persian Gulf (Khoobdel et al 2013; 2015). In a study in an urban area in Argentina, the higher abundance of Mu. stabulans in comparison with M. domestica has been confirmed (Patitucci et al 2011). Due to the similarity in ecology and biology of these two species (Service 2012), the study of surface pathogens of Mu. stabulans instead of M. domestica in hospital environments can be recommended. 
	The myiasis agents in hospital environments are usually facultative and accidental (Joo & Kim 2001). None of the reported flies in this study are obligatory myiasis. The reported flies in this study can enter the buildings and produce myiasis. Due to disability of hospitalized patients, low levels of immunization, and available wounds, the producing myiasis may be more dangerous for the victims (Mowlavi et al 2011). 
	Except for H. ignava, the population size of the other species in this study didn’t show any significant difference among the hospital environments. This issue proves the overall uniformity in maintenance and management in the studied hospitals. Therefore, some similar controlling measures may be useful for all hospitals in Tehran. 
	It can be concluded that C. vicina can be mentioned as the main species with the potential of producing myiasis, due to its presence everywhere and every time in the study area. The high abundance of Mu. stabulans and its similar ecology and biology to M. domestica are enough reasons to change the position of this species as the main synanthropic fly in the study area. Moreover, according to the results of this study, the hospital environment could be a suitable place for the breeding of medically important flies. This also emphasizes the importance of fixed nets on the windows and other equipment for entrances to keep the flies far from hospitalized patients.    
	Author's Contributions
	Abbas Ali Mirzakhanlou: investigation, draft preparation; Mansoureh Shayeghi: Supervision, visualization; Hassan Vatandoost: supervision, project administration; Arman Izadian: draft preparation, formal analysis, Zahra Karimi:  methodology, formal analysis; Kamran Akbarzadeh: conceptualization, methodology, project administration, final review and edit  
	Author's Information
	Funding
	Tehran University of Medical Science has financially supported this study with project number 91-04-27-20122.
	Data Availability Statement
	All data supporting the findings of this study are available within the paper.
	Acknowledgments
	Tehran University of Medical Science, project number 91-04-27-20122, has financially supported this study. The authors wish to thank some colleagues of Nicolas Copernicus University of Poland for their kind help in the identification of some samples as well as all personnel, especially the security personnel in selected hospitals, for their cooperation in conducting the work. 
	Ethics Approval
	Only insects were used in this study. All applicable international, national, and institutional guidelines for the care and use of animals were followed. This article does not contain any studies with human participants performed by any of the authors.
	Conflict of Interest
	The authors declare that there is no conflict of interest regarding the publication of this paper.
	REFERENCES
	Akbarzadeh, K. (2012) Estimation of geographical distribution, biodiversity and species richness of myiasis inducing flies in Fars province. A dissertation for the PhD degree in Medical Entomology and Vector Control from School of Public Health, Tehran University of Medical Sciences.
	Akbarzadeh, K., Rafinejad, J., Alipour, H. & Biglarian, A. (2012) Human myiasis in Fars province, Iran. The Southeast Asian Journal of Tropical Medicine and Public Health. 43 (5): 1205 – 1211. PMID: 23431828 
	Akbarzadeh, K., Rafinejad, J., Nozari, J., Rassi, Y., Sedaghat, M. M. & Hosseini, M. (2012) A modified trap for adult sampling of medically important flies (Insecta: Diptera). Journal of Arthropod-Borne Disease. 6(2): 119–128. PMID: 23378969
	Akbarzadeh, K., Wallman, J. F., Sulakova, H. & Szpila, K. (2015) Species identification of Middle Eastern blowflies (Diptera: alliphoridae) of forensic importance. Parasitology Research. 114:1463–1472. https://doi.org/10.1007/s00436-015-4329-y
	Alizadeh, M., Mowlavi, G., Kargar, F., Nateghpour, M., Akbarzadeh, K. & Hajenorouzali-Tehrani, M. (2014) A Review of Myiasis in Iran and a New Nosocomial Case from Tehran, Iran. Journal of Arthropod-Borne Disease.; 8(2): 124–131. PMID: 26114125
	Augul, R. S. H. (2008) Description of the third instar larvae of Sarcophaga africa (= S. haemorrhoidalis) Fall. (Diptera: Sarcophagidae). Bulletin of the Iraq Natural History Museum. 10 (3): 9 – 20. 
	Babapour Darzi, R. (2015) Arthropod fauna on rabbit carcasses in urban, semi-urban and rural ecosystems in north of Iran. A thesis for MSPH dgree in Medical Entomology and Vector Control from School of Public Health, Tehran University of Medical Sciences. 
	Blunt, R., McOrist, S., McKillen, J., McNair, I., Jiang, T. & Mellits, K. (2011) House fly vector for porcine circovirus 2b on commercial pig farms. Veterinary Microbiology. 149: 452-455. https://doi.org/10.1016/j.vetmic.2010.11.019
	Davari, B., Kalantar, E., Zahirnia, A. & Moosa-Kazemi, S. H. (2010) Frequency of Resistance and Susceptible Bacteria Isolated from House flies. Iranian Journal of Arthropod-Borne Diseases. 4(2): 50-55. PMID: 22808400
	Dutto, M. & Bertero, M. (2010) Traumatic myiasis from Sarcophaga (Bercaea) cruentata Meigen, 1826 (Diptera, Sarcophagidae) in a hospital environ¬ment: reporting of a clinical case following polytrauma. Journal of Preventive Medicine and Hygiene. 51(1): 50 - 2. PMID: 20853677
	Flieschmann, W., Grassberger, M. & Sherman, R. (2004) Maggot Therapy. Thieme Publishing. 51 pp. https://doi.org/10.1055/b-002-54063
	Greenberg, B. (1973) Flies and Disease. Vol. 2. Biology and Disease Transmission. Princeton University. Press. 447 pp. https://doi.org/10.2307/j.ctvbcd1ck
	Gupta, A. K., Nayduch, D., Verma, P., Shah, B., Ghate, H. V., Patole, M. S. & Shouche, Y. S. (2012) Phylogenetic characterization of bacteria in the gut of house flies (Musca domestica L.). FEMS Microbiology Ecology. 79: 581-593. https://doi.org/10.1111/j.1574-6941.2011.01248.x
	Grzywacz, A., Hall, M. J. R., Pape, T. & Szpila, K. (2017) Muscidae (Diptera) of forensic importance – an identification key to third instar larvae of the western Palaearctic region and a catalogue of the muscid carrion community. International Journal of Legal Medicine, 131: 855-866. https://doi.org/10.1007/s00414-016-1495-0
	Hwang, C. & Turner, B. D. (2005) Spatial and temporal variability of necrophagous Diptera from urban to rural areas. Medical and Veterinary Entomology. 19: 379–391. https://doi.org/10.1111/j.1365-2915.2005.00583.x
	James, M. T. (1947) The Flies That Cause Myiasis in man. United State Department of Agriculture. Miscelaneus Publication.No. 631. 175 pp. https://doi.org/10.5962/bhl.title.65688
	Joo, C. Y. & Kim, J. B. (2001) Nosocomial submandibular infections with dipterous fly larvae. Korean Journal of Parasitology. 2001; 39 (3): 255-260. https://doi.org/10.3347/kjp.2001.39.3.255
	Kassiri, H., Akbarzadeh, K. & Ghaderi, A. (2012) Isolation of Pathogenic Bacteria on the House Fly, Musca domestica L. (Diptera: Muscidae), Body Surface in Ahwaz Hospitals, Southwestern Iran. Asian Pacific Journal of Tropical Biomedicine. S1116 -S1119. https://doi.org/10.1016/S2221-1691(12)60370-0
	Khoobdel, M. (1998) Fauna and abundance of medically important flies in Teharn. A thesis for MSPH dgree in Medical Entomology and Vector Control from School of Public Health, Tehran University of Medical Sciences. 1998.
	Khoobdel, M., Akbarzadeh, K., Jafari, H., Mehrabi Tavana, A., Izadi, M., Mosavi Jazayeri, A., Bahmani, M. M, Salari, M., Akhoond, M., Rahimi, M., Esfahani, A., Nobakht, M. & Rafienejad, J. (2013) Diversity and abundance of medically importance flies in Iranian islands, Greater Tonb, Lesser Tonb and AbuMuosa during 2010-2011. Journal of Military Medicine. 14(4): 259-68.
	Khoobdel, M., Akbarzadeh, K. & Rafinejad, J. (2015) Fauna and relative frequency of synanthropic flies in the biggest Persian Gulf Island, Qeshm, Iran. Asian Pacific Journal of Tropical Biomedicine. 5(5): 930 – 933. https://doi.org/10.12980/jclm.3.2015j5-116
	Lehrer, A. Z. (2010) Taxonomic atlas of the postabdominal structures of Sarcophagidae (Insecta, Diptera). Vol 1, BARI Publications. 453 pp. https://doi.org/10.15162/0425-1016/800
	Mielke, U. (1997) Nosocomial myiasis. Journal of Hospital Infection. 37(1):1-5. https://doi.org/10.1016/s0195-6701(97)90067-0 
	Mowlavi, G., Nateghpour, M., Teimoori, S., Amin, A., Noohi, F. & Kargar, F. (2011) Fatal nosocomial myiasis caused by Lucilia sericata. Letters to the Editor / Journal of Hospital Infection. 78: 335–339. https://doi.org/10.1016/j.jhin.2011.04.005
	Mozaffari, E., Saghafipour, A., Arzamani, K., Jesri, N., Kababian, M. & Hashemi, S. A. (2020) Geographical distribution, biodiversity, and species richness of medically important necrophagous flies in Central Iran, Journal of Medical Entomology. 57(2): 377–381. https://doi.org/10.1093/jme/tjz203
	Nateghpour, M. & Akbarzadeh, K. (2017) Necrophagous flies of synanthropic habitats in the South-East Iran. Oriental Insects. 51(4), 380–390. https://doi.org/10.1080/00305316.2017.1314987
	Patitucci, L. D., Mulieri, P. R., Mariluis, J. C. & Schnack, J. A. (2011) Poulation ecology of Muscina stabulans (Fallen) (Diptera: Muscidae) along an urban-rural gradient of Buenos Aires, Argentina. Neotropical Entomology. 39 (3): 441 – 446. https://doi.org/10.1590/s1519-566x2010000300020
	Povolny, D. & Verves, J. (1997) The flesh-flies of central Europe. (Insecta, Diptera, Sarcophagidae). Spixiana – Zeitschrift für Zoologie Supplement. 24:260.
	Richet, R., Blackith, R. M. & Pape, T. (2011) Sarcophaga of France (Diptera: Sarcophagidae). Pensoft Series Faunistica, Sofia, 327 pp.
	Robinson, W. H. (2005) Urban Insects and Arachnids: A Handbook of Urban Entomology. Cambridge University Press. 183 pp. http://dx.doi.org/10.1017/CBO9780511542718
	Sanei-Dehkordi, A., Soleimani-Ahmadi, M., Cheshmposhan, A., & Akbarzadeh, K. (2020) Biodiversity of medically important calyptratae flies (Diptera: Schizophora) in Hospitals in the Northern Coastline of the Persian Gulf, Iran. Journal of Medical Entomology, 57(3), 766-771. https://doi.org/10.1093/jme/tjz222
	Service, M. (2014) Medical Entomology for Students. 5th ed. Cambridge University Press. p 151. https://doi.org/10.1017/CBO9780511811012
	Shiravi, A. H., Mostafavi, R., Akbarzadeh, K. & Oshaghi, M. A. (2011) Temperature Requirements of Some Common Forensically Important Blow and Flesh Flies (Diptera) under Laboratory Conditions. Iranian Journal of Arthropod-Borne Diseases. 5(1): 54–62. PMID: 22808410
	Schumann, H. (1986) Calliphoridae, pp. 11–58. In: Soós, Á. & Papp, L. (eds.), Catalogue of Palaearctic Diptera. Volume 12. Calliphoridae—Sarcophagidae. Elsevier Science Publishers, Amsterdam & Akadémiai Kiadó, Budapest. 265 pp. [1 March]
	Szpila, K. (2010) Key for the identification of third instars of European blowlfies (Diptera: Calliphoridae) of forensic importance. [W:] Current concepts in forensic entomology. Amendt J., Campobasso C.P., Goff M.L., Grassberger M. (red.). Springer, Dordrecht-Heidelberg-London-New York, 43-56 pp. https://doi.org/10.1007/978-1-4020-9684-6_3
	Szpila, K., Richet, R. & Pape, T. (2015) Third instar larvae of flesh flies (Diptera, Sarcophagidae) of forensic importance – critical review of characters and key for European species. Parasitology Research, 114: 2279-2289. https://doi.org/10.1007/s00436-015-4421-3
	Thaddeus, K., Graczyk Knight, R. & Tamang, L. (2005) Mechanical Transmission of Human Protozoan Parasites by Insects. Clinical Microbiology Reviews. 128-132. https://doi.org/10.1128/cmr.18.1.128-132.2005
	Zumpt, F. (1965) Myasis in man and animals in the old world. Butterworths, London. 279 pp.
	عباسعلی میرزاخانلو /، منصوره شایقی /، حسن وطن دوست /، آرمان ایزدیان /، زهرا کریمی/ و کامران اکبرزاده/  
	گروه بیولوژی و کنترل ناقلین بیماریها، دانشکده بهداشت، دانشگاه علوم پزشکی تهران، تهران، ایران
	دبیر تخصصی: علیرضا سازمند
	نویسنده مسئول: کامران اکبرزاده 
	پست الکترونیک: kakbarzadeh@tums.ac.ir
	DOI: https://doi.org/10.61186/jesi.45.1.8
	چکیده: مگسهای پوسیده خوار از عوامل اساسی انتقال پاتوژن های مختلف و ایجاد میاز بوده و کاربرد آنها در حشره شناسی پزشکی قانونی ضروری است. هدف اصلی این مطالعه شناسایی مگسهای مهم پزشکی در محوطه بیمارستانهای تهران بود. فرآیند نمونهبرداری در این مطالعه مقطعی، هر دو هفته یکبار در محیطهای 4 بیمارستان شهر تهران با استفاده از تلههای بطری و تور حشرهگیری از اسفند 1399 تا بهمن 1400 انجام شد. به دلیل تغییرات زیاد داده های جمعیتی در طول زمان مورد بررسی، پراکنش دادهها با استفاده از محاسبه ریشه دوم، به شکل نرمال تغییر یافتند. دادهها با آزمون Kruskal-Wallis برای برآورد تغییرات زمانی و مکانی مورد تجزیه و تحلیل قرار گرفتند. در مجموع 18613 مگس بالغ جمع آوری و 18 گونه شناسایی شد. این مگسها به چهار خانواده Calliphoridae، Muscidae، Sarcophagidae و Fanniidae تعلق داشتند. شایع ترین گونه ها در هر خانواده به ترتیب Calliphora vicina Robineau-Desvoidy، Muscina stabulans Fallen، Sarcophaga Africa Wiedemann و Fannia canicularis L. بودند. نتایج این مطالعه نشان داد که C. vicina فعالیت فصلی متفاوتی دارد، بیشترین وفور آن در ماههای سردتر می باشد، در حالی که Lucilia sericata و Chrysomia albiceps و همچنین گونه غالب خانواده Sarcophagidae در میانه تابستان بیشترین فراوانی آن ها می باشد. تجزیه و تحلیل وفور منطقهای نشان داد تفاوت قابل ملاحظهای از هر سه گونه Calliphoridae در بیمارستانها وجود ندارد. همین امر برای Muscidae و Fanniidae نیز مشاهده شد. گونه غالب در بین گونههای خانواده Sarcophagidae در  ماههای گرم سال فعال بود. گونه Sarcophaga nigriventris Meigen برای اولین بار از ایران گزارش میشود.
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