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Bionomics of phlebotomine sand flies (Diptera: Psymdidae)
as vectors of leishmaniasis in the County of Iranstir,
Sistan-Baluchistan Province, Southeast of Iran

Kassiri Hamid'*, Javadian Ezat-Aldin?, Sharififard Mona?

Background: Leishmaniasis is one of the most importhuman’s vect-borne diseas. This parasiticdisease ca
cause by many specieslafishmaniaand transmitted by several species of sand fly spdniesder to determine faunga
and species combination of sand flies, an investigatamcarried out in Iranshahr County, Sistan-BluchiBtavince,
Southeast of Iran during 1997.

Materials and methods: Sand flies were collected by using sticky traps frotected villages (outdoors as well as
indoors). Traps were fixed at sundown and sand flies wellected at sunrise. The indices of diversity, species
richness and evenness of species were calculated usingphapréate formulas. The specimens were identified
according to keys.

Results: Totally, 7794 sand flies comprising Bhlebotomugyenus (32.9%) an8ergentomyiagenus (67.1%) werg
collected. These sand flies consistedrofpapatasiP. alexandrj P. sergentiP. kazeruniP. bergerotj P. mesghaliP.
salehj P. eleanoragP. keshishianiS. clydei S. tiberiadis S. hodgsoniS. sintoni S. mervynaeS. baghdadisS.
christophersi S. dentataS. dreyfussiS. iranica S. palestinensiandS. sumbaricaThe predominant species wese
clydei S. tiberiadisand P. papatasirespectively. During this study. eleanoragP. keshishianiP. mesghali S.
christophersi S. dreyfussi, S. hodgsoni, S. irani€a mervynaeS. palestinensiandS. sumbaricare reported for the
first time from Iranshahr County.

Conclusion: Based on the results, the vectors of cutaneous leishsmairialude ofP. papatasiP. salehj P. sergenti
and moreover the vectors of visceral leishmaniasiside ofP. keshishianand P. alexandrhave been found.
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Introduction Chabahar Port in the southern part of province. Also an
Leishmaniasis is one of the most important human’s outbreak of CL occurred in a couple of villages of
vector-borne diseases. This parasitic disease istitiad Mirjaveh City for the first time in 1996. Recently, this
by several sand fly species belongingPtdebotomusand province is considered as a third focus of ZCL (3, 4, 5, 6)

Lutzomyia genuses, subfamily Phelobotominae, family [N this regionMeriones hurrianadas been approved as a
Psychodidae. Leishmaniasis is endemic in 88 countries Natural reservoir host for ZCL (12). The number of
(mostly the developing countries), found in all contisen ~ reported cases rose annually from a few in the eadysy
except Australia and Antarctica. The overall prevalerice o t0 more than 400 in 2005, have caused a major public
leishmaniasis is estimated at 12 million cases with 0.5 health problem in this area (4). _ o
million new Visceral Leishmaniasis (VL) cases per year This paper gives the results of investigation to
and 1-1.Bnillion new Cutaneous Leishmaniasis(CL) cases determine the species composition, sex ratio of each
per year. In 1976, the WHO included it as one of the six SPecies and _blodlversn_y of sand flies in Iranshahr Gount
items in the UNDP/World Bank/WHO Special Program Sistan-Bluchistan Province, Southeast of Iran.

for Research and Training in Tropical diseases (1, 2). Materials and Methods

Ther e are several reports indicating occurrence: of The investigation was carried out in Iranshahr County
Zoonotic Cutaneous Leishmaniasis (ZCL) in Iran (3, 4, 5, (longitude: 4260' and latitude: 127'), Sistan-Bluchistan

6, 7, 8). The first important focus of disease located in 4 ! ;

central and northeast of Iran, whé®&ombomys opimus Province, southeast of Iran. Its altl_tude is 591.1 geter
andP. papatasiplay an important role as a reservoir and \?V%?]V?eslggvzugzgesit;h; Sg%aﬁegfp'fgIsp(é?uiz]ra/r;sngﬁgh? km
vector respectively. The second focus of ZCL has been County has 6 districts, 2 cities, 21 rural districtd 481

reported from west and southwest of Iran, wtieaéra villages. With attention to geographical distribution of

indica replaced withR. opimusas a reservoir ané. . : 4 ;
papatasias a vector (1, 9, 10). ;/lllagesd ';Iqtally 12 villages rz;1_nd cn(;j/ re_lg_;rl]ons wereestdd
Sistan-Baluchistan Province, in southeast of Iran or”satn 4 f|es czlapturwghm t_t|s S(;F‘ ty'.t A%tSpetl\:/llmlegiwer
basically has not previously been known as an important Zo ecte Brorg rans aSr Ct; y's IE'\’S”E B ar, aeD b
endemic area for leishmaniasis (4, 11). Frequent reports Sﬂg(r::;aba?jn I?;;Eﬁ?’an dalgisrfi’n S?asn d ﬂieimvegrré Coﬁg::‘?ga
of CL are only reported from a restricted rural aréa o ~. ; ' ; y ;
with sticky traps from indoors (human and animal places)
and outdoors (rodent borrows, mountain and cave rifts,
" Corresponding author: Hamid Kassiri, Department of Medical wall rifts, roach rifts,...) in both of plain and mountainous

Entomology, School of Health, Ahvaz Jundishapur veirsity of areas. Totally, 1265 traps in 22 times have been installed
“Tﬂgﬂ'gegg%‘fge{‘f?;%g’ggg’ Iran. Email: Hamid.Kagglyahoo.com, after sunset and were collected before sunrise. Si@sd f
Fax- 0098-611-3738282 were removed from sticky traps with insect needle, dnse
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in acetone and then conserved in 70% ethanol. All maximum diversity (Ha) which could possibly occur
specimens were mounted as permanent microscopy slides,would be found in a situation where all species were
using in Puri’'s medium. The specimens were identified equally abundant, in other wordsHf= Hya= In' S. The

according to standard methods. . ratio of observed diversity to maximum diversity can
Faunistical analysis: The analysis of sand flies was therefore be taken as a measure of even(iEss
based on abundance, diversity and sex ratio of each e=H/InS

species. The indices of biodiversity refer to the = shannon — Wiener diversity index
relationship between the number of species and g - igtal number of species (13).
individuals of a community or ecosystem.

Results

Sandflies Fauna: A total of 7794 adult's sand flies
belonging toPhelobotomus(32.9%) andSergentomyia
(67.1%) genus were collected by sticky traps from plain

Measurement of diversity
The diversity index was calculated by using the Shannon
— Wiener diversity index (1949).

H'= _Z Pi In Pi and mountainous areas. These consisted of 9 species of
Where Pi=S/N the genusPhelobotomusand 12 species of the genus
S = number of individuals of one species Sergentomyia3347 and 4447 adult sand fly specimens
N = total number of all individuals in the sample were captured from mountainous and plain areas
In = logarithm to base e respectively. These sand flies consist Rf:papatasi P.
alexandrj P. sergenti P. kazeruni P. bergerotj P.
Measurement of species richness mesghali P. salehj P. eleanorag P. keshishiani S.
Margalef's index was used as a simple measure of species ¢lydei S. tiberiadis S. hodgsoniS. sintoni S. mervynae
richness (Margalef, 1958). S. b_aghdadLsS. c_hrlstqphersls. dentat_aS. dreyfussiS.
Margalef's index = (S — 1) /In N iranica, S. palestinensiandS. sumbaricaFrequency of

collected species has been showed in Table. hapatasi
(55.7%) andP.alexandri(25.6%) were the most abundant
species comparison to other specie®logélobotomusin
Sergentomyiagenus,S. clydei(51.3%) andS.tiberiadis
(29.2%) were the most capturing species in comparison
Measurement of evenness _ _ with other species oSergentomyigTable 1). During
For calculating the evenness of species, the Pielou’s this study,P. eleanoragP. keshishianiP. mesghaliS.
Evenness Index (e) was used (Pielou, 1966). The christophersi S. dreyfussi, S. hodgsoni, S. irani

S = total number of species
N = total number of individuals in the sample
In = natural logarithm

Table 1: Fauna, abundance and percentage of Phlebotomus and Sergentomyia sand flies collected from Iranshahr County, Sistan-
Baluchistan Province, Iran (1997).

% No. No. of male/femalex100

P. alexandri 658 25.6 591 89.8 67 10.2 882.1
P. bergeroti 37 1.4 37 100 - - -
P. eleanorae 6 0.2 4 66.7 2 33.3 200
P. kazeruni 141 5.5 131 92.8 10 7.2 1310
P. keshishiani 2 0.08 1 50 1 50 100
P. mesghali 27 1.05 21 77.8 6 22.2 350
P. papatasi 1429 55.7 1038 72.6 391 27.4 265.5
P. salehi 13 0.5 10 76.9 3 23.1 333.3
P. sergenti 253 9.8 221 87.6 32 12.4 690.6

Total 2565 100 2053 80 512 20 400.9
S. baghdadis 68 1.3 25 37.3 43 62.7 58.2
S. christophersi 63 1.2 42 66.7 21 33.3 200
S. clydei 2685 51.3 1654 61.6 1031 38.4 160
S.dentata 33 0.6 23 69.7 10 30.3 230
S. dreyfussi 17 0.3 2 11.8 15 88.2 13.3
S. hodgsoni 352 6.7 230 65.34 122 34.66 188.5
S. iranica 7 0.1 6 85.7 1 14.3 600
S. mervynae 125 2.4 32 25.6 93 74.4 34.4
S. palestinensis 1 0.02 - - 1 100 0
S. sintoni 344 6.6 112 32.5 232 67.4 48.3
S. sumbarica 1 2.02 - - 1 100 0
S.tiberiadis 1528 29.2 903 59.1 625 40.9 1445

Total 5229 100 3029 57.9 2200 42.1 137.7
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mervynaeS. palestinensiand S. sumbaricare reported
for the first time from Iranshahr County.

Twelve species ofSergentomyiaand 8 species of
Phelobotomuswere collected from mountainous areas.
Ten and 8 species 8ergentomyiandPhlebotomusvere
found in plain areas.

The CL vectors include oP. papatasi P. sergenti P.
salehihave been found in this area. The sex ratio (humber
of male/femalex100) of these species were 265.5, 333.3
and 690.6 respectively (Table 1). Moreover the probable
vectors of VL include oP. alexandriandP. keshishiani
have been found with sex ratio of 882.1 and 100. The

Although the number of the Phlebotominae species were proportion of captured males was higher in all species of
further in the mountainous areas than plain areas but the PhlebotomusindSergentomyighan females (Table 1).
number of total collected specimens of both genus were The abundance of collectdd. papatasiand P. salehi

further in plain areas. 56.2% and 43.8%Pblebotomus
also 57.2% and 43.8% @&ergentomyispecimens were
collected from plain and mountainous areas respectively.
P. keshishianiS. palestinensjsS. sumbaricavere only
collected from mountainous areas dhdsalehiwas only
collected from plain areas. (Table 2).

P. papatasi P. bergerotj S. clydeiand S. sintoniwere
collected from plain areas frequently comparison taplai
areasP. alexandrj P. kazeruniP. sergentiP. mesghali,
P. eleanoraeS. baghdadisS. christophersiS.dentatasS.
dryfussj S. hodgsoni S. iranicg S. mervynaeand
S.tiberiadis were collected from mountainous area
frequently comparison to plain areas (Table 2).

Table 2: Fauna, number and percentage of sand flies collected
in plain and mountainous areas from Iranshahr County, Sistan-

Baluchistan Province, Iran (1997).

Plain areas f§ Mountainous areas|

Species
- No.

o

S. baghdadis | 10 14.9 58 85.1 68
S. 8 12.7 55 87.3 63
christophersi

S. clydei 2570 95.7 115 4.3 2685
S.dentata 1 31 32 97 33
S. dreyfussi 1 6.2 16 93.8 17
S. hodgsoni 26 7.4 326 92.6 352
S. iranica 1 14.3 6 85.7 7
S. mervynae 3 24 122 97.6 125
S. palestinensis 0 0 1 100 1
S. sintoni 285 82.8 59 17.2 344
S. sumbarica | 0 0 1 100 1
S.tiberiadis 100 0.06 1428 93.4 1528
Total 3005 57.5 2224 425 5229
P. alexandri 26 3.9 632 96.1 658
P. bergeroti 26 70.3 11 29.7 37
P. eleanorae 2 33.3 4 66.7 6
P. kazeruni 9 6.5 131 93.5 140
P. keshishiani| 0 0 2 100 2
P. mesghali 3 11.1 24 88.9 27
P. papatasi 1353 94.7 76 5.3 1428
P. salehi 13 100 0 0 13
P. sergenti 10 4 243 96 253
Total 1442 56.2 1123 43.8 2565

The predominant species in plain areas wereclydei
(57.8%) and P. papatasi (30.4%) respectively. In
mountainous area$. tiberiadis (42.7%), S. hodgsoni
(9.8%),P. alexandri(18.9%) andP. sergenti(7.3%) were
predominant species respectively (Tables 4 and 5).

Iran J Clin Infect Dis 2011 Vol. 6 No. 3

clear that these species can be the probable vedtBis o

in plain area, while in mountainous ardassergentican

be the vector of the disease.

Calculation of Shannon-Weaver diversity index, species
richness and species evenness in plain and mountainous
areas showed that although the number of individuals
belonging to sand flies in plain areas was more than
mountainous areas but the biodiversity indices (diversity
index, species evenness and species richness) of the latte
were more suggesting more species diversity than that of
plain areas. Shannon-Weaver index of diversity of
mountainous areas was 1.7 times higher than what was
obtained in plain areas.

In mountainous areasdiversity index (H') is: H'= 1.91
(Table 3)

Table 3: Shannon-Waever diversity index of sand flies fauna in
mountainous areas of lIranshahr County, Sistan-Baluchistan
Province, Iran (1997).

S. baghdadis 58 0.017 -4.05 -0.07
S. christophersi 55 0.016 -4.11 -0.07
S. clydei 115 0.034 -3.37 -0.12
S.dentata 32 0.010 -4.65 -0.04
S. dreyfussi 16 0.005 -5.34 -0.03
S. hodgsoni 326 0.098 -2.33 -0.23
S. iranica 6 0.002 -6.32 -0.01
S. mervynae 122 0.037 -3.31 -0.12
S. palestinensis 1 0.0003 -8.11 -0.00
S. sintoni 59 0.018 -4.04 -0.07
S. sumbarica 1 0.0003 -8.11 -0.00
S.tiberiadis 1428 0.427 -0.85 -0.36
P. alexandri 632 0.189 -1.67 -0.31
P. bergeroti 11 0.003 -5.72 -0.02
P. eleanorae 4 0.001 -6.73 -0.01
P. kazeruni 131 0.039 -3.24 -0.13
P. keshishiani 2 0.001 -7.42 -0.00
P. mesghali 24 0.007 -4.94 -0.04
P. papatasi 76 0.023 -3.78 -0.09
P. sergenti 243 0.073 -2.62 -0.19
Total 3347 H'=1.91

Species richness: \jg= 2.34

Species evenness index:
E=H/Hu=H/InS

S=20— E=1.91/ 2.993= 0.6% E=0.67
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In plain areas diversity index (H') is: species ofPhlebotomusn plain areas and 11 species in
H'=1.12 (Table 4) mountainous areas were reported by Abdetlial. from
Specis richness: k= 2.02 Kohpayeh district, Esfahan province, Iran (14).

Species evenness index: The proportion of captured males was higher in
E= H/Hna= H/IN S Phlebotomus (80%) and Sergentomyia (58%) than
S=18— E=1.91/ 2.89= 0.38> E= 0.38 females This overall percentage of male sand flies

- _ ) recorded during the study period is consistent with other
Tat-)le 4: Shannon-Weaver diversity !ndex of san.d flies fau-na in published data. Kasrﬁst al reported that sand flies male
plain areas of Iranshahr County, Sistan-Baluchistan province, . . .
Iran (1997). composed of 80% of their collections conducted in an
endemic CL focus (15). Morriscet al. reported that 60%

and 83% ofLutzomyia longipalpispopulation density

S. baghdadis 10 0.002| -6.1 -0.014 conducted at the pigpen and cattle corral was male (16).
S. christophersi 8 0002 63 -0011 Reza and Mansour coIIe_cted significantly more males
e 2570| 0578| 0.2 031 than females oP. papatasi85%) andP. sergenti(70%).

S. clydei : el According to the results of Dinest al. males and non-
S.dentata 1 | 0.0002 -84 -0.002 fed females ofP. argentipescomprised >60% of total
S. dryfussi 1 0.0002] -84 -0.002 collections (17, 18). It is known that male sand flies/a
S. hodgsoni 26 | 0006 -51 -0030 on their host first, from an ag_gregatlon and wait tfoe
— females for mating. This “lekking” behavior of the males
S. iranica 1 | 0.0002] -84 -0.002 is believed to allow them to disperse high levels of sex
S. mervynae 3 0.001| -7.3 -0.005 pheromone to attract females and increase their chémces
S. sintoni 285 | 0064 -2.7 -0.176 mate (15, 16). . _
S tiberiadis 100 | 0.022| 3d -0.083 S. clydeiis the most abundant spemesSgrgentomyla
- genus, so that 51.3% of albergentomyiacollected,
P. alexandri 26 | 0.006] -5 -0.030 belong to this species. In tHehlebotomusgenus, the
P. bergeroti 26 0.006 | -5.1 -0.030 highest population density was represented by the species
P. eleanorae 2 0.0004 -7.7  -0.003 s papattra]lsiwith.5§>.7°f) dqf daII ;perc]imens.in Irgnsha;)hr
. uring the period studied. Such species has been
P. kazeruni 9 | 0002| 62 -0.013 described in several endemic areas of ZCL in Iran (8, 7,
P. mesghali 3 0.001| -7.3 -0.005 9, 10, 11, 14,).
P. papatasi 1353| 0.304| -1.2 -0.362 Based on the results, the vectors of CL includePof
P salehi 13 0003 58 -0017 papata;,i P. sergentiP. salehir_;md moreover the vectors
: of VL include of P. alexandriand P. keshishiani(19)
P. sergenti 10 |_0.002] -6.3 -0.014 have been found in Iranshahr County while CL
Total 4447 H'=1.12 prevalence is scarce and VL hasn't yet reported from
Iranshahr.
P. alexandrias probable VL vector were frequently found
DISCUSSION P duen Y

in mountainous areas, so the people who live in this
region, probably are more exposing to VL than who are in
plain areas.

In the plain areasP. papatasias the main and proven
vector of ZCL in Iran is dominant and it is probable that
residents of plain areas are exposing to ZCL rather than
other forms of leishmaniasis.

When species composition of sand flies collected in this
survey was compared in plain and mountainous areas,
remarkable differences were observed, probably due to
the climate and floristic composition, peculiar to each
biome. The number of collected species in mountainous
areas was more than plain areas, but the number of all
captured specimens in plain areas was larger. So, the
diversity of sand flies in mountainous areas was more
than plain areas and this result confirm by the other
researchers (8, 14,19). In the plain areas, for exarBple,
clydei and P. papatasi were the very abundant and
dominant species, while in mountainous are8s
tiberiadis S. hodgsoniP. alexandriandP. sergentiwere
predominant species respectively.

Diversity indices used in environmental assessment,
mainly to monitor changes in the diversity of organisms,

Study of the sand flies fauna and leishmaniasis vectors is
necessary for all epidemiological and ecological studies
Although Iranshahr County is not an important endemic
focus of CL, but because of the prevalence of the disease
in Chabahar and Mirjaveh Counties from Sistan-
Baluchistan province as two endemic foci of CL, it was
necessary to collect information about sand fliemdaof

this area.

This is the second report of sand flies fauna in thisgfar
Sistan-Baluchistan province. The first study was
conducted by Seyedi-Rashéit al They reported 12
species of Phlebotominae consisting of 6 species of
Sergentomyiaand 6 species ofPhlebotomus from
Iranshahr for the first time (11). In present rese&th
species consisting of 12 speciesS#rgentomyisand 9
species ofPhlebotomuswere collected from plain and
mountainous areasP. eleanorag P. keshishiani P.
mesghali S. christophersiS. dreyfussi, S. hodgsoni, S.
iranica, S. mervynaeS. palestinensiand S. sumbarica
are reported for the first time from Iranshahr County. We
didn’'t collect S. sintoni S. squamipleuralisand S.
pawlowskyiin faunistical survey but these 3 species were
reported by Seyedi-Rash#t al from Iranshahr. Six
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could be applied to monitor sand flies species (13). 14.

Diversity indices should be used to monitor sand flies
vector species at many sites in relation to habitaé,t
latitude and land use and the databases generated

throughout monitoring time should be used to forecast the 15

effects of environmental change in sand flies populations.
Our results demonstrate the existence of important vector
species of sand flies in the study afeapapatasiandS.
clydei were the highest recorded species. Although the
abundance of sand fly species is not by itself sefficto
incriminate it as a vector, it is clear tHatpapatasicould
potentially transmit CL in this area. Further studiesuld
focus onP. papatasito confirm if the sand flies species
transmitting CL in this region.
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