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Abstract Original Article

BACKGROUND: Phlebotominae sand flies, belonging to Psychodidae family, are very important because some
species of them are biological vector of cutaneous and visceral leishmaniasis in Iran. An investigation was carried
out in Sanandaj County, west of Iran, to evaluate the fauna, sex ratio, and species combination.

METHODS: The samples collected using sticky traps from indoors and outdoors of 5 villages in year 2017. The
traps were fixed before sunset, and collected at sunrise in the morning of the next day. The collected sand flies
preserved in 70% ethanol and mounted, using Puri’s medium, and identified using the keys of Iranian sand flies.
RESULTS: Totally, 907 sand flies comprising Phlebotomus genus (58%) and Sergentomyia genus (42%) were
captured. The collected sand flies consisted of: Phlebotomus papatasi, Phlebotomus perfilliwei, Phlebotomus
major, Phlebotomus kandellakii, Phlebotomus sergenti, Sergentomyia sintoni, Sergentomyia dentata, Sergentomyia
antennata, and Sergentomyia theodori. Phlebotomus papatasi, Sergentomyia dentata and Sergentomyia sintoni
were predominant species, respectively.

CONCLUSION: The high abundance of sand flies especially Phlebotomus papatasi can lead to incidence and prevalence
of leishmaniasis disease in this region. So, the complementary studies especially, polymerase chain reaction (PCR)

studies are suggested to evaluate the infection rate of Leishmania parasite in sand flies and rodents.
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Introduction
Leishmaniasis is still one of the most important
diseases that affect the poorest people in the
world, especially in developing countries. The
disease can be chronic. It is estimated that
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350 million people are at risk and about
2 million new cases are affected every year; of
which, about 1.5 million are cutaneous, and the
rest are visceral.12

The disease is caused by protozoa of the
genus Leishmaniasis, and is one of the
10 major diseases in the World Health
Organization (WHO) context.? Leishmaniasis
is transmitted to humans by some species of
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female sand flies, and are present in four
continents except Australia. The disease is
currently occurring in 98 countries, and is
common in a region with a very different
topography.1.24

Phlebotominae sand flies are belonging to
Psychodidae family, and they contain six
genera. In the old world, 3 genera including
Phlebotomus (13 subgenera), Sergentomyia
(10 subgenera), and Chinius (4 species) are
found.> There are more than 900 species and
subspecies of sand flies in the world; but less
than 10% of them transmit leishmania parasite
to humans in old and new world.®8 Sand flies
are also vectors to some viruses such as sand
fly fever virus.

Study about Iranian sand flies has begun
since 1930 by a limited number of
entomologists such as Adler et al. They have
studied some parts of Iran such as
Kermanshah and Hamadan in the west of
Iran.® The basic studies on Iranian sand flies
was done by Mesghali in 1943.10 Based on
IrSandflybase, 50 species of sand flies are
distributed in Iran.! Studies by some
researchers about Iranian sand flies indicate
that some species of sand flies are
distributed.’>” Many studies conducted that,
faunistic studies of insects as the vectors of
arthropod-borne diseases are necessary prior
for ecological, epidemiological, and biological
researches.5618  This research aimed to
determine sand fly fauna and their distribution
in Sanandaj County, west Iran, in 2017.

Materials and Methods

This was a cross-sectional study, carried out in
2017. The place of the study was 5 villages of
Sanandaj County in Kurdistan Province. During
June to October 2017, 5 villages including
Naisar, Sarbghamish, Kani Moshkan, Dadaneh,
and Doshan were surveyed monthly.

Sand flies were collected using sticky traps
(castor oil-coated white papers 20 x 30 cm)
from indoors (bedrooms, halls, toilets and
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stables), and outdoors (rodent burrows,
mountains and rock rifts) of 5 replicates as
30 traps/village/time. The traps were set
1 hour before sunset, and were collected before
sunrise in the next day.

The collected specimens were removed by
needle, and put in acetone to wash the oil on
their bodies; and then transferred and
preserved in 70% ethanol. All specimens
mounted as permanent microscopy slides,
using Puri’s medium.!® Sex ratio of all species
was calculated based on: (No. of males/No. of
females) x 100.

Results

Totally, 907 sand flies collected and identified.
576 specimens (63.5%) were male, and the
others were female. 526 of the total collected
sand flies (58%) were Phlebotomus genus, and
42% of collected sand flies were Sergentomyia
genus. Totally, 9 species (5 species of
Phlebotomus and 4 species of Sergentomyia)
were identified. The most common species was
Phlebotomus papatasi (45.2%), followed by
Sergentomyia dentata (16.9%), Sergentomyia
sintoni (12.3%), and Sergentomyia antennata
(10.2%). The lowest frequency of the collected
sand flies was observed in Phlebotomus
kandellaki (Table 1). The highest sex ratio
showed in Phlebotomus papatasi (233.3),
followed by Sergentomyia antennata (220.7).

465 sand flies (51.3%) were collected from
indoors, and 442 (48.7%) from outdoors. The
highest frequency of caught sand flies from
indoors and outdoors, was due to Phlebotomus
papatasi (69.5%) and Sergentomyia dentata
(25.8%), respectively (Table 2).

Discussion

The results of the present study showed that
9 species of sand flies were distributed in this
county; that 5 of them were Phlebotomus and
4 of them were Sergentomyia. Phlebotomus
papatasi was the most predominant species in

this study; that is similar to previous studies in
Tran.5612-17,20,21
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Table 1. Species composition, abundance, and sex ratio of phlebotominae sand flies in Sanandaj
County, west of Iran, in 2017

Species

Female

Phlebotomine papatasi 287 123
Phlebotomine perfiliewi 10 6

Phlebotomine kandelakii 3 2

Phlebotomine major 18 22
Phlebotomine sergenti 34 21
Sergentomyia dentata 89 64
Sergentomyia antennata 64 29
Sergentomyia theodori 8 15
Sergentomyia sintoni 63 49
Total 576 331

Number

Relative frequency (% Sex
Total Male Female Total ratio
410 49.8 37.2 45.2 233.3
16 1.7 1.8 1.8 166.7
5 0.5 0.6 0.6 150.0
40 3.1 6.6 4.4 81.8
55 5.9 6.3 6.1 161.9
153 15.4 19.3 16.9 139.1
93 11.1 8.8 10.2 220.7
23 14 4.5 2.5 53.3
112 10.9 14.8 12.3 128.6
907 100 100 100 -

The species were collected from all places both
indoors and outdoors in all months from June
to October. This is the second report of sand
flies fauna in this part of Iran. The first study
was conducted in 2005, 11 species including
6 species of Phlebotomus genus and 5 species
of Sergentomyia genus were reported (Vahabi
and Yaghoobi-Ershadi, unpublished data).

In a study in Jask County, Iran, eight species
including 3 species of Phlebotomus and
5 species of Sergentomyia were identified as the
fauna of the region.22 In another study in Yazd
and its outskirts, Iran, 10 species including
9 species of Phlebotomus, and only one
specimen of Sergentomyia were collected and
identified.6 In that research, 69.2% of the
collected sand flies were the Phlebotomus genus

that is similar to the finding of the present study.

The five species of the collected
Phlebotomus are the vectors of cutaneous and
visceral leishmaniasis in Iran. The abundance
of these species, especially Phlebotomus
papatasi and Phlebotomus sergenti that
identified as the main vectors of zoonotic and
anthroponotic cutaneous leishmaniasis (ZCL
and ACL) in Iran can be a danger to the spread
of the disease in these areas. Phlebotomus
papatasi was collected in all places of five
villages from indoors and outdoors. This
finding suggests that there is possibility for
transmitting of ZCL in this county, provided
that there are other effective factors in disease
transmission. Leishmaniasis, if left untreated,
can even be annoying, like brucellosis.??

Table 2. Phlebotomine sand flies collected from Indoor places and Outdoor places, Sanandaj

Species

Male

Phlebotomine papatasi 215 108
Phlebotomine perfiliewi 6 3
Phlebotomine kandelakii 1 2
Phlebotomine major 7 16
Phlebotomine sergenti 23 17
Sergentomyia dentata 25 14
Sergentomyia antennata 21 7
Sergentomyia theodori 0 0
Sergentomyia sintoni 0 0
Total 298 167

County, west of Iran, in 2017
Indoors
Female

Outdoors
Total (%) Male Female Total (%)
323 (69.5) 72 15 87 (19.7)
9(1.9) 4 3 7 (1.6)
3(0.6) 2 0 2 (0.4)
23 (4.9) 11 6 17 (3.8)
40 (8.6) 11 4 15 (3.4)
39 (8.4) 64 50 114 (25.8)
28 (6.1) 43 22 65 (14.7)
0(0) 8 15 23 (5.2)
0 (0) 63 49 112 (25.4)
465 (100) 278 164 442 (100)
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Conclusion

The high frequency of Phlebotomus papatasi
can be a warning for the emergence of ZCL in
this county. Further studies on the ecological,
biological, and epidemiological status of sand
flies and leishmaniasis are recommended.

Conflict of Interests

Authors have no conflict of interests.

Acknowledgments

The authors thank the people who helped to
carry out this research. This article is a small
part of a large research work sponsored by the
Deputy of Research and Technology of the
Kurdistan University of Medical Sciences,
Sanandaj, Iran, with Grant number 146/1396.
Thanks to the research council of the Faculty of
Paramedical and the Research Council of
the University.

References

1. Sharma U, Singh S. Insect vectors of Leishmania:
Distribution, physiology and their control. J Vector
Borne Dis 2008; 45(4): 255-72.

2. World Health Organization. Control of the
leishmaniases. Geneva, Switzerland: WHO; 2010.

3. Maia C, Seblova V, Sadlova J, Votypka J, Volf P.
Experimental transmission of Leishmania infantum
by two major vectors: A comparison between a
viscerotropic and a dermotropic strain. PLoS Negl
Trop Dis 2011; 5(6): e1181.

4. Faiman R, Cuno R, Warburg A. Control of
phlebotomine sand flies with vertical fine-mesh nets.
J Med Entomol 2009; 46(4): 820-31.

5. Akhoundi M, Kuhls K, Cannet A, Votypka J, Marty
P, Delaunay P, et al. A historical overview of the
classification, evolution, and dispersion of
Leishmania parasites and sandflies. PLoS Negl Trop
Dis 2016; 10(3): e0004349.

6. Mirhoseini M, Salehzadeh A, Ramazan Jamaat S,
Zahirnia AH, Rahmanzadeh N. distribution and
seasonal activity of phlebotominae sand flies in Yazd
and its outskirts, center of Iran. Scientific World
Journal 2017; 2017: 1486845.

7. Kato H, Uezato H, Sato H, Bhutto AM, Soomro FR,
Baloch JH, et al. Natural infection of the sand fly
Phlebotomus kazeruni by Trypanosoma species in
Pakistan. Parasit Vectors 2010; 3: 10.

Vahabi et al.

8. Depaquit J, Grandadam M, Fouque F, Andry PE,
Peyrefitte C. Arthropod-borne viruses transmitted by
Phlebotomine sandflies in Europe: A review. Euro
Surveill 2010; 15(10): 19507.

9. Adler S, Theodor O, Lourie EM. On sandflies from
Persia and Palestine. Bull Entomol Res 1930; 21(4):
529-39.

10. Yaghoobi-Ershadi M. Phlebotomine Sand Flies
(Diptera: Psychodidae) in Iran and their Role on
Leishmania Transmission. J Arthropod Borne Dis
2012; 6(1): 1-17.

11. Karimi A, Hanafi-Bojd AA, Yaghoobi-Ershadi MR,
Akhavan AA, Ghezelbash Z. Spatial and temporal
distributions of phlebotomine sand flies (Diptera:
Psychodidae), vectors of leishmaniasis, in Iran. Acta
Trop 2014; 132: 131-9.

12. Sayyadi M, Vahabi A, Sayyad S, Gharib A, Vahabi
B. An entomological survey of phlebotomine sand
flies (Diptera: Psychodidae) in Ravansar County,
Kermanshah Province, west of Iran. Life Sci J 2013;
10(12s): 873-7.

13. Kavarizadeh F, Vazirianzadeh B, Rassi Y, Jalali
Glusang A, Abbas Moravvej S. A Faunistic Study of
Sand Flies of Musian District, Southwestern of Iran.
Pakistan J Zool 2013; 45(2): 549-54.

14.Nazari M, Zahirnia AH. Phlebotominae sandflies
fauna (Diptera: Psychodidae) in Hamadan, Iran.
Zahedan J ResMed Sci 2012; 14(8): 18-20.

15. Akhoundi M, Mirzaei A, Baghaei A, Alten B,
Depaquit J. Sand fly (Diptera: Psychodidae)
distribution in the endemic and non-endemic foci of
visceral leishmaniasis in northwestern Iran. J Vector
Ecol 2013; 38(1): 97-104.

16. Kassiri H, Javadian E. Composition of the sand fly
fauna in Khash County, Southeast Iran. J Insect Sci
2012; 12(1): 132.

17.Vatandoost H, Nejati J, Saghafipour A, Zahraei-
Ramazani A. Geographic and ecological features of
phlebotomine sand flies (Diptera: Psychodidae) as
leishmaniasis in Central Iran. J Parasit Dis 2018;
42(1): 43-9.

18. Saghafipour A, Vatandoost H, Zahraei-Ramazani
AR, Yaghoobi-Ershadi MR, Rassi Y, Shirzadi MR, et
al. Spatial distribution of phlebotomine sand fly
species (Diptera: Psychodidae) in Qom Province,
Central Iran. J Med Entomol 2017; 54(1): 35-43.

19. Smart J, Jordan K. A handbook for the identification
of insects of medical importance. London, UK:
British Museum; 1965.

20. Sharififard M, Javadian E. Bionomics of
phlebotomine sand flies (Diptera: Psychodidae) as
vectors of leishmaniasis in the County of Iranshahr,
Sistan-Baluchistan Province, Southeast of Iran. Iran J
Clin Infect Dis 2011; 6(3): 112-6.

Chron Dis J, Vol. 6, No. 2, Spring 2018 85

http://cdjournal.muk.ac.ir, 15 April



Fauna and distribution of phlebotominae sand flies Vahabi et al.

21.Hazratian T, Rassi Y, Oshaghi MA, Ershadi MRY, flies in Jask country, the endemic focus of cutaneous
Fallah E, Khanmohammadi M. Study on species leishmaniasis in Hormozgan, Iran. Hormozgan Med J
composition and seasonal activity of sand flies in a 2011; 15(1): 8-15.
new focus of visceral leishmaniasis, Azarshahr 23.Rahimi F, Gharib A, Fattahi E. The effect of training
district, East Azerbaijan province, Iran. Adv Environ on the self-efficacy rate among patients with diabetes
Biol 2011; 5(10): 3097-102. mellitus. Chron Dis J 2017; 5(2): 50-7.

22.Azizi KORO, Fekri S. Fauna and bioecology of sand

86 Chron Dis J, Vol. 6, No. 2, Spring 2018

http://cdjournal.muk.ac.ir, 15 April



