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ABSTRACT

Skrgenromyia sandflies (Diptera: Psychodidae) were surveyed. for

WO successive years (May. 2000 to May, 2002) in 4 areas lying
within 3 topographically different zones of Asir region, southwestern
Saudi Arabia. 3273 flies (1787 males and 1486 females) belonging to
fiftcen Sergentomyia species were collected using sticky paper traps.
Five of these namely S. sonyae, S. palestinensis. S schwerzi, S
dreyfussi. and S squamipleuris were recorded for the first time in
Asir region.  Sergemtomyia tiberiadis (Adler, Theodor & Lourie). S
Jallax, (Parrot), and S calcarara {Parrot), were the most abundant
species regarding density and/or distribution. they represented 26 5.
247 and 20% of the total flies collected, respectively. &
christophersi (Sinton), S, africana (Theodor), §. dreyfussi (Parrot),
were less abundant species representing 9.7, 6.4 and 5.4% of the total
flies collected, respectively. Meanwhile. S antennata (Newstead), S,
clydei (Sinton), S magna (Sinton), S taizi (Lewis), S sonyue
(Lewis), S palestinensis (Adler, Theodor), S schwerzi (Adler,
Theodor & Parrot), S squamipleuris (Newstead) and S adleri
(Theodor) were found in much lower abundance ranging between 0. ]
o 1.9% of the total flies collected. The highest abundance of flies
were recorded in Al-Magarda area (29.67 flies / visit) followed by
Mohayel area, Abha sector and Rijal Alma’a area (15.36, 12.42 and
8.33 flies / visit, respectively). A high significant difference (P >
0.001) was found between the abundance of Sergentomyia sandflies
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at low and high altitudes. The highest fly abundance was found in the
low land of Tihama. In most cases the density of flies collected
indoors was significantly greater than the density of flies collected
outdoors (P < 0.001). The monthly abundance of the three dominant
species in the region (S. fiberiadis, S. fallax, S. calcarata) were
recorded.

INTRODUCTION

In Addition to leishmaniasis which is endemic in Asir region
(al-Zahrani et al., 1989), an outbreak of RVF was reported in
September, 2000 causing many causalities among humans and
associated livestock along the southwestern border of Saudi Arabia
((Jup et al. 2002 and Miller et al. 2002). Disease transmission is
influenced by little-known geographical and climatic factors that
determine the distribution of different vectors, causative agents, and
reservoirs. Most studies on sandflies in Saudi Arabia and other parts
of the world focus on genus Phlebotomus because many species of
this genus were proved as vectors of leishmaniasis. Recently some
researcher are interested in the role which may be played by the genus
Sergentomyia in the transmission of certain diseases as leishmaniasis
and Rift valley fever (RVF). Lawyer e al. (1990), found that
Leishmania amastigotes transformed to procylic promastigotes in S.
schwetzi, but the parasites multiplied slowly and did not develop
beyond procylic promasigotes. Yaghoobi ef al. (2004) found natural
leptomonad infection in S. sinfoni collected from gerbil and Jird
burrows. On the other hand Turell and Perkins (1990) concluded that
sand flies could serve as vectors of RVF virus, whereas Dohm ef al.
(2000) experimentally infected S. schwetzi with RVF virus and found
that 41% of the inoculated flies became infected and developed
disseminated infections but non of the flies transmitted the virus. The
last authors concluded that additional studies are needed to determine
the role of Sergentomyia sand flies as vectors of leishmaniasis and
RVF virus. The sandfly fauna of southwest Saudi Arabia has been
pootly studied in comparison with other areas of the Kingdom. Only
three studies were directed to the fauna and taxonomy of sandflies in
this region. A survey of Phlebotominae sandfly of Saudi Arabia
including Asir region was carried out between 1975 and 1978 by
Lewis and Biittiker 1980. This was followed up by the work of Lewis
& Biittiker, 1982 and Biittiker & Lewis 1983 on sandfly ecology and
taxonomy of Saudi Arabia including Asir region. The most recent
study on the distribution and ecology of the genus Phlebotomus in
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Asir region by Ibrahim and Abdoon is now under publication.
Therefore, the aim of this study. besides updating knowledge of
prevalent local Sergentomyia species. was to analyze aspects related
to the distribution and abundance of this dominant sandfly genus in
Asir region.

MATERIALS AND METHODS

The study area:

Asir region lies in the southwestern part of the Kingdom of
Saudi Arabia between latitude 17:27 - 21:00 and longitude 41:23 -
44:33. s population exceeds one and a half million (2004 Census),
representing 10 % of the kingdom population and occupies one
quarter of the Kingdom’s total arca (fig.1). The region is mountainous
and can be divided into 3 distinct topographical zones. The
characteristic features of the study area are summarized in table (1).
Sand flies were collected from four selected areas (Al-Magarda,
Mohayel, Rijal Alma’a and Abha sector) representing different
topographic, altitudinal. vegetation and climatic conditions.
Methodology:

Sandflies were collected by using sticky traps. White printing
papers (21x29.7 ¢m) painted with castor oil were pasted to thin
wooden rectangular frame with handle. At each collection site. thirty
sticky traps were, set randomly in intra-domiciliary and, extra-
domiciliary settings close to wall cracks and crevices in front of
rodents’ burrows, as well as animal housings. Traps were placed at
the site of collection, before sunset (18:00 h) and collected the
following morning before sunrise (06:00 h). Flies were removed from
the sticky papers and placed in 70% ethanol and then transferred to
the laboratory for further processing. Preserved sandflies were,
examined and samples belonging to the genus Sergentomyia were
separated. cleared in chloral hydrate and mounted in Puri's medium
for identification. Sandflies were identified in the research and
training center on vectors of diseases, Faculty of Science, Ain Shams
University. Egypt according to the key of Lewis and Biittiker (1982).
Data were statistically analyzed by using the SPSS computer program
V. 10.0 {SPSS Inc., Chicago, USA).
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RESULTS AND DISCUSSION

The species composition, relative abundance, sex ratio of
various species of Sergentomyia sandflies in 4 selected areas of Asir
region, throughout the period from May, 2000 to May, 2002, are
presented in table (2) Fifteen Sergentomyia species were identified
throughout the study period, namely: S. tiberiadis (Adler, Theodor &
Lourie), S. fallax (Parrot), S. calcarata (Parrot), S. christophersi
(Sinton), S. africana (Theodor), S. dreyfussi (Parrot), S. antennata
(Newstead), S. clydei (Sinton), S. magna (Sinton), S. taizi (Lewis), S.
sonyae (Lewis), S. palestinensis {(Adler, Theodor), S. schweizi (Adler,
Theodor & Parrot), S. squamipleuris (Newstead) and S. adleri
(Theodor). Five out of the fifteen species of Sergentomyia identified
during the present investigation were not recorded before in Asir
region. These species are S. sonyae, S. palestinensis, S. schwetzi, S.
dreyfussi, and S. squamipleuris. It seems that the species composition
and the prevalence of certain species of Sergentomyia sandflies in
Asir area is quite different from other parts of Saudi Arabia. This is
clear from our study and the study of Lewis and Biittiker (1982). This
difference may be attributed to the soil ecology, altitude , climate ,
vegetation, the presence of many caves which may act as suitable
breeding habitats for the flies and/or other factors. In our
investigation S. tiberiadis, S. fallax, and S. calcarata were the most
abundant species. They represented 26.5, 24.7 and 20% of the total
flies collected, respectively. Bakr (1995) found that S. clydei, S.
antennata and S. christophersi were the most common Sergentomyia
species in Hail area, Saudi Arabia. Lewis and Biittiker (1982) found
that the predominant species of Sergentomyia in Asir region were S.
taizi , §. fallax, and S. africana. They represented 33.8, 16.8 and
13.9% of the total Sergentomyia flies collected respectively. In the
same study S. fallax, S. antennata and S. christophersi were the
highly abundant species of Sergentomyia in other parts of the
kingdom, representing 19.5, 12.4 and 12.3% of Sergentomyia flics
collected, respectively. Dominance of S. fallax and S. tiberiadis in
Asir region also confirms the marked affinity with the fauna of
southern Sinai where both species were found as the most dominant
Sergentomyia species (El Sawaf ef al. 1987 and Kamal, 2004).

Our results (table, 2) show that 1787 males and 1486 females
were collected throughout the study period. The higher proportion of
males in the capture may be due to an effect of larval environment,
larval competition (Hard ef al., 1989) and/or the method of collection.
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The male biased sex ratio was also observed by Lewis & Biittiker
(1980), Biittiker er af.. (1982) and Ibrahim and Abdoon (2005) in
Asir; Yuval, {1991} in Jordan valley; Hassan ef af. (1999} and Kamal
(2004) in Sinai, Egypt.

The spatial distributions of the Sergentomyia sandflies are
shown in table (3). The species composition was most diverse in Al-
Magarda (13 species) followed by Rijal Alma’a (12 species),
Mohayel (11 species), and Abha sector (10 species). Ten species
were collected from all localities (8. tiberiadis, S. fallax,, S
calcarata, S. christophersi, S. africana. S. dreyfussi, S. antennata. S.
clydei, S. magna S. 1aizi), two species (S. sonyae and S. schwetzi)
were collected from two localities. and three species (8. palestinensis,
S. squamipleuris and S. adleri) were collected from only one locality.
The highest abundance of flies was recorded in Al-Magarda areas
(29.67 flies / visit) followed by Mohayel area, Abha sector and Rijal
Alma’a area (15.36, 12.42 and 8.33 flies / visit, respectively). The
high abundance of sandflies in Al-Magarda area is mostly associated
with a high minimum temperatures (20 °C) and low relative humidity
(35- 55% R.H.) throughout most of the year. A significant positive
correlation was found between the distribution and abundance of the
collected species (r = 0.713 and P< 0.05).

Asir region was divided into three altitudinal levels that
ranged from 0-800 m a.s.L. {above sea level) i Tihama, 1220-1750 m
a.s.l. in Asir plateau and 1600-3100 m a.s.l. in Sarawat mountains.
The altitudinal distributions of the Sergentomyia species are shown in
fig. (2). A high significant difference (P<0.001) was found between
the abundance of Sergentomyia sandflies at low and high altitudes.
The highest abundance was found in the low land of Tihama (31.84
flies / visit), whereas very low fly density was observed at hgher
altitudes of Sarawat Mountains and Asir platean (1.39% and 0.43 flies
/ visit. respectively). This may indicate that Tihama lowland is the
most favorable site for the breeding and activity of Sergentomyia
sandflies. The high abundance of sandflies in Tihama lowland (costal
plains and foothills) may be due to suitable breeding places, climate,
vegetation, available hosts (rodents), altitude and/or other factors. The
higher abundance of sandflies at lower altitudes were also reported in
Asir region by Lewis & Biittiker. (1980). Buttiker er a/. (1982). and
in Sinai, Egypt, Kamal (2004). The last author stated that
Sergentomyia species occurred mostly at altitudes ranging from 0-500
m. Low fly abundance at higher altitudes. may be due to unfavorable
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climatic conditions of low temperature, fog and strong winds. Our
results declared that more species of Sergentomyia were collected at
lower altitudes. These results contradict what have been found by
Biittiker ef al., (1982). The authors stated that the species spectrum
shows a tendency for more species to occur at higher altitudes than in
the Tihama districts. All species were collected from the lowland
(costal plains and foothills) but at different densities. Six species: S.
tiberiadis S. fallax, S. christophersi., S. clydei., S. dreyfussi, and S.
africana , were recovered at all altitudinal levels. Seven and eight
species were collected from the plateau (1220-1750 m. as.l) and
Sarawat Mountains (1600-3100 m. a.s.L), respectively. On the other
hand S. calcarata, S. magna, S. palestinensis., S. schwetzi and §S.
sonyae, S. squamipleuris disappeared in the plateau and Sarawat
mountains. S. africana, S. dreyfussi, S. taizi, S. antennaia,
christophersi., S. clydei., S. fallax were the highly abundant species in
Sarawat mountains representing 21.5, 17.72, 16.46, 13.92, 12.66,
10.13 and 6.33% of the total flies collected, respectively. Whereas S.
fallax, and S. tiberiadis and S. christophersi were the highly abundant
species in the plateau representing 16.58, 12.56 and 11% of of the
total flies collected, respectively. In the lowland S. tiberiadis , S.
fallox , S. calcarata were the highly abundant species representing
22.5, 20.6 and 16% of the total flies collected, respectively. Although
all species were collected from the lowlands, the relative abundance
of each species and its density in different altitudes indicate that S.
africana, S. dreyfussi, S. taizi, S. antennata, favored high altitudes,
whereas S. tiberiadis , S. fallax , S. calcarata favored low altitudes
(P<0.05). These results are mostly in agreement with what have been
found by Lewis and Biittiker (1982) in Saudi Arabia.

The monthly abundance of the three dominant species (S.
tiberiadis, S. fallax, S. calcarata) as well as the total population of
Sergentomyia sandflies throughout the period from May 2000 to May
2002 are illustrated in fig (3). Other species were not separately
illustrated because the number of specimens collected was very low
to draw a conclusion. S tiberiadis and S. fallax were collected in
different densities throughout all months of the year, whereas S.
calcarata completely disappeared during January & July 2001 and in
February 2002. The prevalence S. tiberiadis and S. fallax throughout
the year may be due to their ability in tolerating a wide range of
conditions. The monthly distribution of the three species mostly
followed a similar trend especially in the second year of investigation,
where alternating increases and decreases in the density of flies were
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recorded in subsequent months. The reason for the alternation in fly
density is unknown. Peaks in fly abundance were recorded in June,
October, December and February of the first year and in September,
October, December and March of the second year of study. Peaks of
fly abundance were alternating with depressions in May, August,
January and March of the first year of study and in June, November,
February and May of the second year. High peaks of sandfly
abundance were also recorded in Sinai, Egypt during June and
October (Kamal, 2004), whereas in Turkey, Toprak and Ozer (2005)
found that peaks of sandfly abundance occurred between May and
October. Inspite of the complete disappearance of 8. calcarata during
January & July 2001 and in'February 2002, the other two species
were abundant all the year round, especially in the low lands and
foothills of Tihama. Flies abundance all the year round may be due to
favorable atmospheric and breeding conditions in this area. The
statistical analysis of data showed a non-significantly positive
correlation (P<0.05) between fly density and temperature at the
foothiils, where the maximum number of flies was recorded (r=
0.204 & 0.153), during the 1% and 2™ years of study, respectively.
Whereas, a significant (P<0.05) negative comelation was found
between the density of flies and relative humidity (r = - 0.640)
during the 1* year of study, whereas this correlation was insignificant
during the2™ year of study. Similar correlations were found between
the abundance of Phlebotomus sandflies and temperature & relative
humidity in Asir region (Ibrahim and Abdoon 2005). Results of the
present work also agree with the finding of Rebelo er al. (2001) who
stated that, the simple correlation coefficient showed a decreased
association between the monthly variation of the sandflies and the
temperature and relative moisture changes. Meanwhile our results
partially contradicts the findings of Kamal (2004) who stated that, the
simple correlation coefficient showed an increased association
between the monthly variation of sandflies with the temperature and
relative humidity.

Sergenfomyia. represents an important group of sandflies in
southwest region of Saudi Arabia. It is of interest to note that almost
all species of Sergentomyia were collected inside houses and in most
cases the density of flies collected indoors was significantly greater
than the density of flies collected outdoors (P<0.001). This may
indicate an affinity for feeding on human and/or animals kept inside
houses. This assumption mostly disagree with what have been
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reported by many researchers that most of Sergentomyia species had
affinity to cold blooded animals and wild habitats or had similar
affinity to both habitats; (Quate (1964) in Sudan, Abonnenc (1972) in
Ethiopia , Lewis and Bittiker (1982) in Saudi Arabia Jacobson ef al.
(2003) in occupied Palestine, Yaghoobi-Ershadi et al. (2003) in Iran
and Kamal, (2004) in Sinai, Egypt). However some researchers as
Minter (1964) reported that some species of Sergentomyia feed on
mammals, including humans. Namita et al. (1991) in India, stated
that four of five Sergentomyia babu were positive for human blood
and the remaining one for bovine) and Yaghoobi-Ershadi ef al. (2001)
collected S. palestinensis from bedrooms.

It is largely believed that most Sergentomyia sandflies have no
role in Leishmania transmission {(Lewis and Dyce, 1998). None of the
authors proved that Sergentomyia sand flies are active vectors of
Jeishmaniasis (Lewis,1974; Garnham, 1971; Lawyer et al. 1990 and
Yaghoobi et al. 2004) or Rift valley fever (Turell and Perkins 1990 &
Dohm e al. 2000) Dominance of this genus in the area and the
presence of a large number of species (15 species) as compared to the

Phlebotomus species (Tbrahim and Abdoon, in press), may
Highlight its role as a probable vector of diseases in this area. So,
intensive research programs are still needed to clarify the possible
role of the highly abundant species of Sergentomyia in viral diseases
transmission in southwestern provinces of Saudi Arabia.

REFERENCES

Abonnenc, E. (1972). Les phlebotomes de la region eithiopienne
(Diptera:Psychodidae). Mem. off. Rech. Sci.Tech. Ouire-
mer., 55:1-289.

Al-Zahrani, M. A. Peters, W. ; Evans, D. A. Smith, V. ; Ching
Chin, 1. (1989). Leishmania infecting man and wild animals
in Saudi Arabia. 6. Cutaneous Leishmaniasis of man in the
south-west. Trans R Soc Trop Med Hyg., 83:621-628.

Bakr, R. F. (1995). Survey and ecological study of sandflies in
relation to dermal Leishmaniasis, in Hail, Northemn
Province, Saudi Arabia. Ain Shams Science Bulletin.,
33:375-389.



SURVEY AND ECOLOGY OF S. SANDFLIES IN ASIR 43
REGION, SOUTHWESTERN SAUDI ARABIA

Biittiker, W. and Lewis, D. J. (1983). Some ecological aspects of
Saudi  Arabian  Phlebotominae  sandflies  (Diptera:
Psychodidae). Fauna of Saudi Arabia, 5:479- 528.

Biittiker, W. ; Al-Ayed, L. H. ; Al-Wabil, A. H. ; Assalhy, H. S. ,
Rashed, A. M. and Shareefi, D. M. (1982). Medical and
applied zoology in Saudi Arabia. A preliminary study on
Leishmaniasis in two area of the Asir region. Fauna of
Saudi Arabia. #: 509- 519.

Dohm D. I. ; Rowton E. D. ; Lawyer P. G, ; O’Guinn M. and Turell
M. J. (2000). Laboratory transmission of Rift Valley fever
virus by Phlebotomus papatasi, Phlebotomus sergenti and
Sergentomyia schwetzi (Diptera: Psychodidae). J Med
Entomol., 37(3): 435-438.

El Sawaf B. M. ; Shoukry, A. ; El Said, S. ; Lane, R. P. ; Kenawy. M.
A_ : Beier, J. C. and Abdel Sattar, S. (1987). Samdfly species
composition along ah altitudinal transect in southern Sinai,
Egypt. Ann Parasitol Hum Comp., 62(5): 467- 473.

Gamham, P. C. C. (1971). Progress in Parasitology. 224pp. London.

Hard. J. H. ; Bradshaw, W. E. and Malarkey, S. (1989). Resources
and density dependent development in tree-hole mosquitoes.
Oikos., 54: 137- 144.

Hassan, A. N. ; Kassem, H. A.* and Fl Sawaf, B. M. (1999). Species
composition and abundance of sandflies at natural desert
and modified agricultural lands at Nekhel, Sinai, Egypt. J.
Egypt. Ger. Soc. Zool., 28(E):37-47.

Ibrahim A. A. and Abdoon, A. M. (2005). Distribution and population
dynamics of Phlebotomus sandflies (Diptera: Psychodidae)
in an endemic area of Cutancous leishmaniasis in Asir
region, southwestern'Saudi Arabia. I Entomol {(In press).

Jacobson, R. L. ; Eisenberger, C. ; Svobodova, M. ; Baneth, G. ;
Sztern, J. ; Carvalho. J. ; Nasereddin, A. ; Fl Fari, M. :
Shalom, U. ; Volf, P. ; Votypka, J. ; Dedet, J. ; Pratlong. F. ;
Schonian, G. ; Schnur. L. ; Charles, L. and Warburg, A.
(2003). Outbreak of Cutaneous Leishmaniasis in Northemn
Israel. J. Inf. Dis..188.



44 Abdelwahab, A. Ibrahim

Jup, P. G. ; Kemp, A. ; Grobbelaar, A. ; Lema, P. ; Burt, F. 1. ;
Alahmed, A. M. ; Al Muyjalli, D. ; Al Khamees, M. and
Swanepoel, R. (2002). The 2000 epidemic of Rift Valley
fever in Saudi Arabia: mosquito vector studies. Med Vet
Entomol., /6(3):245-52.

Kamal, H. A. (2004). Ecological studies of Phlebotomine sandflies
(Diptera: Psychodidae } in southern Sinai. Ph. D Thesis,
Fac. Ssc., Ain Shams University, Cairo, Egypt ( 241 PP).

Lawyer, P. G. ; Ngumbi, P. M. ; Anjili, C. O. ; Odongo, S. O. ;
Mebrahtu, Y. B. ; Githure, J. 1. ; Koech, D. K. and Roberts,
C. R. (1990). Development of Leishmania majior in
Phlebotomus duboscqi and Sergentomyia schwetzi (Diptera:
Psychodidae), Am J Trop Med Hyg., 43(1): 31-43.

Lewis, D. J. (1974). The phlebotomid sandflies of Yemen Arabia
Republic. Tropenmedizin und Parasitologie, 25.187- 197.

Lewis, D. J. and Biittiker, W. (1980). Insects of Saudi Arabia. Diptera:
Fam. Psychodidae, Subfam. Phlebotominae. Fauna of Saudi
Arabia, 2:252- 285.

Lewis, D. J. and Blittiker, W. (1982). Insects of Saudi-Arabia the
taxonomy and distribution of Saudi-Arabian phlebotomine
sandflies (Diptera: Psychodidae). Fauna of Saudi Arabia, 4:
353-397.

Lewis, D. J. and Dyce, A. L. (1998). Taxonomy of the Australasian
phiebotominae (Diptera: Psychodidae) with revision of
Genus Sergentomyia from the region. Inver. Taxon., 6:755 —
804.

Minter, D. M. (1964). The distribution of sandflies (Diptera,
Psychodidae) in Kenya. Bull. Ent. Res., 55.205- 217.

Miller, B. R. ; Godsey, M. S. ; Crabtree, M. B. ; Savage, H. M. ; Al-
Mazrao, Y. ; Al-Jeffri, M. H. ; Abdoon, A. M. ; Al-Seghayer,
S. M. ; Al-Shahrani, A. M. and Ksiazek, T. G. (2002).
Isolation and genetic characterization of Rift Valley fever
virus from Aedes vexans arabiensis, Kingdom of Saudi
Arabia, Emerg Infect Dis., 8(12):1492-1494.



SURVEY AND ECOLOGY OF §. SANDFLIES IN ASIR 45
REGION, SOUTHWESTERN SAUDI ARABIA '

Namita, M. ; Joshi, V. and Bansal, S. K. {1991). Host preference
pattern of phlebotomine sand {flies of Bikaner city. Indian J.
Med. Res., 93: 328-329,

Rebelo, J. M. : De Oliveira, 8. T. : Silva. F. §. ; Barros, V. L. and
Costa, J. M. (2001). Sandflies (Diptera: Psychodidae) of the
Amazonia of Maranhao.V. Seasonal occurrence in ancient

colonization area and endemic for cutanecus leishmaniasis.
Rev. Brasil. Biol., 16(1): 107- 115.

Quate, I.. W. (1964). Plebotomus sandflies of the Paloich area in the
Sudan (Diptera; Psychodidae). J. Med. Entomol., 7:213-268.

Toprak, S. and Ozer, N, (2005). Sand fly species of Sanlurfa province
in Turkey. Med. Vet. Entomol., 719(1): 107.

Turell, M. J. and Perkins. P. V. (1990). Transmission of Rift Valley
virus by the sand fly, Phleboromus duboscgi (Diptera;
Psychodidac). Am J Trop Med Hyg., 42(2):185-188.

Yuval. B. (1991).Populations of Phlebotomus papatasi (Diptera:
Psychodidae) and  the Risk of Leishmania major
transmission in three Jordan Valley habitats. ] Med
Entomol.. 28(4):492-495.

Yaghoobi-Ershadi, M, ; Hanafi-Bojd, A. Akhavan, A. : Zahrai-
Ramazani, A. and Mohebali, M. (2001). Epidemiological
study in a new focus of cutancous leishmaniasis due to

Leishmania major in Ardestan town, central Iran. Acta trop.,
79:115-121.

Yaghoobi-Ershadi. M. : Akhavan, A. : Zahrai-Ramazani, A.
Ebrahimi. A. : Vafaei-Nezhad, R. ; Hanafi-Bojd, A. and
Jafari, R. (2003). Epidemiological study in a new focus of
cutaneous leishmaniasis in the Islamic Republic of Iran. East
Medit Health J. 9(4):817.

Yaghoobi-Ershadi. M. ; Jafari. R, and Hanafi-Bojd, A. (2004). A new
epidemic focus of zoonotic cutaneous leishmaniasis in
central Iran, Ann Saudi Med., 24(2). 98-101.



e e T e e e e _ -
, I~ [ ureyd
je1500 18
s9al} Wog) pue alsuya-piids snydiziz ‘a9l ‘ tmhwmm_”_uﬂ._m%n
i Renuer g
gizeoy JO DUISISUOD aSUBD vokezhion 'sipem ! 9 26 06 5e ER 0z o0 ogg — 0 | puemo’
JOQUIBAON " m_w_a.u__.:__ w eweyl].
Ul 'uD2S S) SIPIS Y1 JO WOROG SYI UD pue mzoc_mE:o.E
‘ PILNY-IUIBS
sueyd 2y oy dds Eoe07 0 YA U AV | - ‘pue-wos ]
f s1suasbi
suHeMUY PUR TOS B IRNPLLUE 1 Y111 ]
sunainuy p fuoy apnpu e Lo e “E.m _;m.mz 05t | neserd
JO sad} LHeW atl} SUIEUNoW SU) jo ebipa au __M 0sZ 59 ED §2 o j003 -zl sy
S ‘pue-Iwes
Je asuep Aiie) dUI018q Kays Ing tood el s)
neaied eu) ul sseafi pue Janod uoneafian au |
o . St YOI
~ $H400l pajelost snoulejunow sy
pUE $3ARD LI 'BIEUNS fuog)s ds enedy une FAY ol oF (74 4 ‘pluiny 0oLe ® AEIE g
Yia paxit ‘sean snisdung jo Yimaoib asuag -Hiigs ‘unem | - 008t
B A NS S Amesopol
() {
upeyd "xew | e
vopjuabep ) 10 SO xew | uw xep U a7 .
uiwy Do oy | (100W)
_— dAY | _%HY wnjwisdwey | jwieusp | SPTINY

‘WY [PANVG LIISIMLINOS ‘wojBes )y jo seUOT ojyduaBodo] eIy} o SORSLNNNIYG ojliojoop ()} #iqeL




Table (2): Species composition, relative abundance and sex ratio of
Sergentomyia sandflies collected from different areas of Asir,
Samdi Arabia, throughout the period from May 2000 to May 2002.

. Total No Sex ratio
Species collected % |No.dd | No? 3:Q

8. sberiadis 867 26.5 488 379 1:0.78
S fallax 807 24.7 428 379 1:0.89
S calcarata 660 20 342 318 1:0.93
$ christophersi M7 9.7 179 138 1:0.77
S. africana 210 6.4 109 101 1:0.93
S derylussi ATT 5.4 97 80 1:0.82

. S. amfennata 62 1.9 36 26 1:0.72

| S_ clydei 47 1.4 24 | 23 1:0.96

| S. magna 45 1.4 29 16 1:0.52
S tairi 25 0.7 18 7 1:0.39

1S sonyae 22 0.7 15 7 1:0.47
S. palestinensis 12 0.4 10 2 1:0.20
S. schwetzi 11 0.3 9 2 1:0.22

! S. squamipleuris 7 0.2 1 6 1:6.00
S. adleri 4 01 2 2 1:1.00

{ Total [ 3273 | 100 1787 1486 | 1:0.83 |




Table (3): Spatial distribution of Sergentomyia sandilies in Asir region, Saudi
Arabia throughout the period from May 2000 to May 2002.

Sector
Species e .- %‘ \ ."2
T E 59 S 28
L < < ¥ = < =
r No of flies / Visit
S. tiberiadis 258 | 267 | 384 | 7.6
S. calcarata 15 . 087 | a7 . 6.44 |
S. fallax 292 | 287 | 49 | 645 |
S. antennata 042 | 042 \ 0.56 \ 0.42
S. taizi 0 \ po6 . 016 | 026
S. africana 042 | 085 \ 0.12 'l 217
S. dreyfussi oos | 012 | 044 2.19
S. christophersi 2.58 ‘ 0.64 \ 0.08 \ 2.76
S. clydei 067 | 015 | 016 | 043
S. magna 0.47 \ 0.09 \ 0.08 \ 0.49
S. sonyae 0.08 0 0 0.28
S. adleri 0 ‘ 0 ‘ 0 0.03
S, palestinensis 0 0 ! 0 0.14
S. squamipleuris 0.58 0 0 0
S. schwetzi 042 | 0 0.24 0
Total 1242 | 833 | 1536 29.67




Table (2): Species composition, relative abundance and sex ratio of
Sergentomyia sandflies collected from different areas of Asir,
Saudi Arabia, throughout the period from May 2000 to May 2002.

, Total No Sex ratio
Species collected % | No.83 | No% 3.0

| S. tiberiadis 867 26.5 488 379 1:0.78
S. fallax 807 24.7 428 379 1:0.89
S. calcarata 660 20 342 318 1:0.93
S. christophersl 317 9.7 1798 138 1:0.77
S, africana 210 6.4 109 101 1:0.93
8. deryfussi A77 5.4 87 80 1:0.82
S. anfennata 62 1.9 36 26 1:0.72
8. clydei 47 1.4 24 23 1:0.96
S. magna 45 1.4 29 16 1:0.52
8. taizi 25 0.7 18 7 1:0.39

''s. sonyae 22 0.7 15 7 1:0.47
S. palestinensis 12 0.4 10 2 1:0.20

i S. schwetzi 11 0.3 9 2 1:0.22
S. squamipleuris 7 0.2 1 6 1:6.00
S. adleri 4 0.1 2 2 1:1.00
Total 3273 | 100 1787 1486 1:0.83 |




fig. (2): Average number of Sergentomyia
sandflies collected / visit from different
altitudes of Asir region, Kingdom of Saudi
Arabia (May, 2000 to May 2002).

[ W Sarawat mountains B Asir plateu [lLow lands |
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