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ABSTRACT 
   A spot survey was conducted to study the sand fly fauna in Al-Baha province, Saudi 
Arabia. Six sand fly species belonging to the genus Phlebotomus and three to the genus 
Sergentomyia were identified. Phlebotomus bergeroti was the predominant species being 
recorded in all sites and represented 54.4 % of the identified flies. The remaining flies were P. 
sergenti (14.8%), P. arabicus (13.2 %), P. alexandri (5.3%), S. tiberiadis (4.9%), S. 
antennata (2.4%), S. clydei (2.1%), P. papatasi (1.5%), and P. orientalis (1.3%). The overall 
number of males collected (3458) was more than that of females (2637). Within the study 
period (April to December, 1995), sand flies were more active during the period from July to 
September. The collected fly species displayed different peaks between June and November. 
No Leishmania infection was found in any of the dissected females. 

INTRODUCTION 
      Sand flies (Diptera: Psychodidae: 
Phlebotominae) are of considerable public 
health importance throughout Middle East 
countries including Saudi Arabia 
(Büttiker, 1979, Al-Zahrani et al., 1988). 
The importance of phlebotomine sand flies 
attributed mainly to their role as potent 
vectors of leishmaniasis, a parasitic 
disease with a wide range of clinical 
symptoms: cutaneous, mucocutaneous and 
visceral leishmaniasis. Leishmaniasis 
currently threatens 350 million people in 
88 countries around the world (Desjeux, 
2004). Several intriguing questions have 
marked the epidemiology of leishmaniasis 
in Saudi Arabia: the etiological agent, 
nature of the disease, the vector and 
animal reservoirs. Regarding the 
etiological agent, Saudi Arabia harbor 
both L. major (Peters et al. 1985, Al-
Tawfiq and AbuKhamsin, 2004) and L. 
tropica (Al-Zahrani et al. 1988). These 
parasites may differ in their nature, vector, 
and animal reservoir (Killick-Kendrick et 
al., 1985, Peter et al., 1987) but both 
parasites are responsible for cutaneous 
leishmaniasis pathologies.  
      The transmission cycle of L. major 
was reportedly occurring as zoonotic. In 
Saudi Arabia, ZCL is transmitted to 

humans from infected rodent reservoir 
hosts (Psammomys obesus and Meriones 
libycus) by the bite of the sand fly vector 
Phlebotomus papatasi (Peters et al., 
1987). Leishmania tropica is another 
etiological agent responsible for cutaneous 
leishmaniasis in Saudi Arabia (Al-Zahrani 
et al., 1989 and Peters et al., 1985). The 
transmission cycle of L. tropica is usually 
anthroponotic with zoonotic transmission 
reportedly occurring in some areas 
(Garifallou et al., 1984, Mebrahtu et al., 
1992, Sang et al., 1992). Rock hyraxes, 
Procavia capensis may serve as the 
reservoir species in Israel and Kenya; 
(Svobodova et al., 2006, Sang et al., 1992) 
and probably in Saudi Arabia although 
there is no evidence for natural infection 
within this animal (Al-Zahrani et al., 
1989). Another zoonotic focus of L. 
tropica was described from North-Sinai, 
Egypt (Shehata et al., 2009) where the 
gerbil Gerbillus pyramidum was found 
associated. Phlebotomus sergenti is often 
the implicated sand fly vector in both 
transmission cycles throughout the Middle 
East countries including Saudi Arabia (Al-
Zahrani et al., 1988). 
       Leishmania tropica is a more 
dangerous health problem than L. major 
although similar clinical symptoms. 
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Infection by L. tropica can cause 
leishmaniasis recidivans as reported in 
twelve military personnel of Desert Storm 
Campaign during 1990-1991 (Magill et 
al., 1993 and Alborzi et al., 2006). Some 
viscerotropic cases identified reported to 
have a travel history to Saudi Arabia and 
may contract the infection there (Magill et 
al., 1993). Most cases reported in Saudi 
Arabia were attributed to L. tropica (Al-
Zahrani et al., 1989). The presence of both 
leishmania species coupled with the wide 
distribution of their vectors increases the 
disease risk in many parts of the kingdom 
including Al-Baha. 
      Disease control strategies may require 
targeting the sand fly vector and 
mammalian reservoir host responsible for 
transmission of Leishmania parasites. In 
the prospective study, the main objectives 
were to identify the sand fly fauna, map 
their seasonal abundance for risk 
prediction and understanding their role in 
transmission of Leishmania parasite and 
hence vector incrimination. 

MATERIALS AND METHODS 
Study area: 
     Al-Baha province is situated between 
Makkah Al Mukarramah and the Asir 
region, in south-western Saudi Arabia. It is 
surrounded by a number of cities, 
including Taif on the north, Beesha on the 
east, Abha on the south and the Red Sea 
coast city of Al-Qunfuda on the west. Al-
Baha is divided into six sectors (Fig.1.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig.1. The map of study area showing 

different sectors inside Al-Baha 
Province, Saudi Arabia.  

 
Al-Baha province represents 

different altitudes; areas with altitude more 
than 2500 above the sea level (Al-Dafear 

&Al-Baha), areas with altitude 800 to 
1200 meters above the sea level (El-Aqiq 
& El-Mandak) and areas with altitude less 
than 200 m above the sea level (Al-
Mekowa & khelow). A total of twelve 
villages were selected for this study 
representing the six sectors; AL Dafear 
(Al-Hamaed, Hezna), Al-Baha (Khefa and 
Bani-Heda), El Aqiq (Al-Jawa, Al-
Wedhia), El Mandak (Al-Nahda, and 
Hadabet Bel Hossien), Al Mekowa (Al-
Mezera), and Khelow (Al-Hareka, Aiase 
and Al-Hega). The province is 
characterized by natural tree cover and 
agricultural plateau. Due to its location, 
Al-Baha's climate is moderate in summer 
and cold in winter. 
Sand fly collection and processing: 
     Sand flies were collected from April to 
December 1995. Three collection methods 
were used; 1) CDC miniature light traps 
(John W. Hock Co., Gainesville, FL, U.S.A.) 
(60 traps/month). The traps were set 1 h. 
before sunset and collected after sunrise next 
morning, 2) Aspirator collections were made 
off protected human bait both inside and 
outside houses (48 volunteers/month) and 3) 
Sticky paper traps consisting of A4 size 
paper sheets coated with castor oil and 
stapled vertically on wooden stakes at a 
height of 20 cm. (600 traps/month). Dead 
and Male flies were stored in 70% alcohol 
and identified by using several keys (Lewis 
1982; Lewis and Büttiker 1980; Büttiker and 
Lewis 1983; Lane 1986). Live females were 
immobilized on ice, dissected in 0.9% sterile 
saline on glass slide by making an incision at 
the base of the abdomen, expelling the entire 
gut, adding a cover slip, and examining for 
leishmania infection under a compound 
microscope at 100 x and 400x. Females 
dissected in this way remained intact and 
were mounted for identification. The 
Shannon–Weiner (H), evenness (E) and 
richness (S) diversity indices of the collected 
sand flies within different localities of Al-
Baha province, were estimated using 
BioDap software (Douglas Clay, Resource 
conservation, Fundy National Park, Canada) 
as follow;  

 
 
 
Where pi is the proportion of total number 
of species /total 

Evenness (E): E = H / ln (S) 
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   Where Richness (S) is the total number 
of species in the community. Similarity 
between different habitats was estimated 
using Jaccard coefficient (Sij) formula; 

Sij=a/ (a+b+c) 
Where a is the number of  
present in both replicates, b is the number 
present in replicate i only and c is the 
number of species present in replicate j. 

RESULTS 
Sand fly species composition and 
natural infection:  
      An overall total of 6,095 sand flies 
were collected from 12 localities 
representing six sectors of Al-Baha 
province during April to December, 1995 
(Table1).  
 

Table 1. Species composition and relative 
abundance of phlebotomine sand flies 
in Al-Baha province, Saudi Arabia 
during April-December, 1995.  

Species Male Female  
Total 

 
NO. % NO. % %

P. bergeroti 1872 56.5 1444 43.5 3316 54.4 
P. sergenti 503 55.9 397 44.1 900 14.8 
P. arabicus 470 58.5 333 41.5 803 13.2 
P. alexandri 156 48.3 167 51.7 323 5.3 
P. papatasi 69 72.6 26 27.4 95 1.5 
P. orientalis 33 41.3 47 58.7 80 1.3 

deiS. cly 68 51.9 63 48.1 131 2.1 
S. antennata 101 68.2 47 31.8 148 2.4 
S. tiberiadis 186 62.2 113 37.8 299 4.9 

Total 3458  2637  6095  

 
Nine species of phlebotomine sand 

flies were identified, six of genus 
Phlebotomus and three of genus 
Sergentomyia. Phlebotomus bergeroti was 
the most predominant species being 
recorded in all localities and accounted for 
54.4 % of the identified flies and the 
remaining flies were P. sergenti (14.8%), P. 
arabicus (13.2 %), P. alexandri (5.3%), S. 
tiberiadis (4.9%), S. antennata (2.4%), S. 
clydei (2.1%), P. papatasi (1.5%), and P. 
orientalis (1.3%). The overall number of 
collected males (3458) was more than that of 
the females (2,637). Depending on 
microscopical examination  none of the sand 
flies dissected (1,011 females) found 
naturally infected with Leishmania-like 
flagellates. 
Diversity of the sand fly communities in 
Al-Baha: 
    Sand fly communities represented 
differences in the diversity among 
different sampling sectors within Al-Baha  
 

as indicated by Shannon-Weiner index (H) 
(Table 2).  

The diversity was more significant 
in Al-Mekowa (1.68). The relatively low 
evenness (E= 0.55) and high richness (9), 
at Khelowa may be due to the dominance 
of P. bergeroti. The similarity between 
sand fly communities as examined by 
Jacard's coefficient (IJacard) indicated that 
86% (IJacard=0.86) of the sand fly 
communities in El-Mandak and Al-
Mekhow were similar while only 44% (I 
Jacard=0.44) of the fly communities in Al-
Baha and Khelow were the same. 
 
Table 2. The Shannon–Weiner diversity index 

(H), evenness (E) and richness (S) for 
the sand fly species at different 
localities representing Al-Baha 
province, Saudi Arabia. 

 
Monthly abundance of the sand flies: 
     Sand fly activity concentrated between 
May and November. Different species 
differed in their abundance pattern 
between all of the sampled sites (Fig.2). In 
Al-Dafear and Al-Baha, P. sergenti, P. 
arabicus, P. alexandri, and P. papatasi 
were relatively active during the mid-
season (July) then dropped gradually until 
declined during November except P. 
arabicus that exhibit another peak in 
October. The peak of P. bergeroti was 
observed in the late season (September). In 
El-Aqiq, and El-Mandak, P. alexandri, P. 
bergeroti were more active during July to 
October then declined until disappeared 
from collection at the end of the season. In 
Khelow and Al-Mekowa, the same 
seasonal dynamic pattern was recorded; P. 
sergenti was active on July whereas P. 
bergeroti, and P. arabicus were found 
active during the late season (August-
September). 

 
 
 

Site H E Richness 
Al- Dafear 1.33 0.74 6 
Al-Baha 1.12 0.81 4 
El-Aqiq 0.89 0.65 4 
El-Mandak 1.52 0.78 7 
Khelow 1.22 0.55 9 
Al- Mekowa 1.68 0.94 6 
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Fig. 2: Monthly abundance of phlebotomine sand flies during April-December, 1995 in 6 
localities of Al-Baha Province, Saudi Arabia. 

 
 

DISCUSSION 
      This study reports the results of a 
preliminary entomological survey for the 
sand fly populations conducted at 6 
different localities of Al-Baha province 
throughout April-December, 1995. The 
sand fly populations comprised nine 
species including suspected and potential 
vectors of leishmaniasis (Table 1), mainly 
P. bergeroti, P. sergenti, P. arabicus, P. 
alexandri, and S. tiberiadis, in descending 
order of abundance. The same five species 

were also the most abundant species 
reported in previous studies conducted at 
Riyadh (Morsy and Seghayer, 1982), Asir 
(Ibrahim et al., 2005), Qasim (El-Sibae et 
al., 1993). Most localities inside Al-Baha 
were wild and represent different 
topography. P. papatasi was rare and 
represented only 1.5% (95/6,095) of the 
total catch, this observation contradicting 
those of the other workers (Ibrahim et al., 
2005, El-Badry et al., 2008). P. papatasi 
was the most abundant in peridomestic and 
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domestic habitats (Coleman et al., 2007) 
but not in wild habitats. In the wild 
habitats, the number of P. papatasi was 
relatively small compared with the number 
of P. bergeroti which have the maximum 
abundance in Al-Baha (3,316/6,095). The 
wide distribution of different sand fly 
species in Al-Baha may  reflect a 
possibility for disease risk at this  area 
associated  with any change in global 
warming especially with the occurrence of 
the suspected or even the potential vectors 
of L. major (P. bergeroti, P. papatasi), L. 
tropica (P. sergenti, P. arabicus) and L. 
infantum (P. orientalis, P. alexandri). It 
was suggested that even a modest warming 
of the mean temperature-not more than 1 
or 2 degrees Cº will lead to a significant 
spread of leishmaniasis worldwide (WHO, 
1998).  
     Two different patterns of abundance 
were reported representing difference in 
the dynamics of the sand fly populations; 
1) most species found to peak on July and 
then decline gradually until disappear like  
the population dynamic reported at Al-
Dafear, and Al-Baha, and 2) some species 
reported to have a late peak during 
September-October like P. sergenti in El-
Mandak. These patterns of population 
dynamics were reported for the same 
species in the Middle East countries 
including Saudi Arabia (Ibrahim et al., 
2005 and El-Badry et al., 2008), and Egypt 
(El-Sawaf et al., 1987, Fryauff et al., 
1993, Hanafi et al., 2007). The seasonal 
changes reported here may be based on 
climatic or even topographic factors. The 
high temperature, low humidity during 
summer, different elevations, and altitudes 
above the sea level reported in the 
different sampling sites representing Al-
Baha may control the abundance and 
distribution of the sand fly species. 
Toward explaining our data, we carried 
out two successive year study (1996-1997) 
for sampling more sand flies from 
different localities representing Al-Baha to 
understand the differences between the 
sand fly population structure, behaviour, 
and outlining areas of disease risk to target 
the disease vectors in control program.  
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ARABIC SUMMARY 

 

 
 ذباب الرمل الفلوباتاميني في مناطق مختلفة من أمارة الباحة بالمملكة العربية السعودية

 سعيد عبدهللا ضحا
 مرآز األبحاث والدراسات والتدريب لناقالت األمراض، جامعة عين شمس، العباسيه، القاهرة، مصر.

       
تم عمل دراسة لذبابة الرمل في أمارة الباحه بالمملكة العربية السعودية بهدف التعرف علي الترآيب 

انواع من  ٣ڤلوباتامس وانواع من الجنس  ٦تبين وجود . النوعي لذبابة الرمل وعالقتها بنقل مرض الليشمانيا
من المجموع الكلي لذباب الرمل الذي % ٥٤.٤وجد ان النوع ڤلوباتامس برجيروتي يمثل . الجنس سيرجنتمايا

). ٢٦٣٧(آان اآثر من عدد االناث ) ٣٤٥٨(بينت الدراسة ايضا ان عدد ذآور ذبابة الرمل المجمعه . تم جمعه
. ذباب الرمل اآثر انتشارا في الفترة من يوليو الي سبتمبربدراسة االنتشار الشهري لذباب الرمل وجد ان 

  . بتشريح اناث ذبابة الرمل التي تم جمعها تبين عدم وجود عدوي طبيعة بطفيل الليشمانيا داخلها
 

 
 
 
 
 
 
 
 
 
 
 


