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    Cutaneous leishmaniasis (CL), which is caused by 
 Leishmania tropica , is endemic in southeastern Tunisia. It is 
found in communities living in villages built on the flanks 
of the arid mountains of the region of Tataouine. 1  Reservoir 
hosts and vectors of  L. tropica  in this area are still unknown. 
This paper reports isolation and species characterization of 
 L. tropica  from  Phlebotomus sergenti  obtained inside houses 
of persons with CL. 

 The study was conducted in the village of Ghomrassen, 
which is located in the Governorate of Tataouine, in south-
eastern Tunisia. It is a well-known focus of  L. tropica  in a 
mountainous area, which has a moderate altitude and an arid 
climate. During October 2008–September 2009, 5  L. tropica  
CL cases were identified. 1  Houses of persons with CL caused 
by  L. tropica  were located in mountains surrounding the vil-
lage (altitude = 300 meters above sea level). 

 Sand flies were captured during September 2010 by using 
Centers for Disease Control light traps. The traps were set 
up before sunset inside house of persons with CL caused by 
 L. tropica  and inspected the next morning. Sand flies were 
identified according to morphologic characteristics described 
by Croset and others, 2  Leger and others, 3  and Boussaa and 
others. 4  Live female sand fly were rinsed briefly in 96% etha-
nol and dissected in 0.9% sterile saline. The head and genitalia 
were used for species identification. The gut was examined by 
using a microscope at 40× magnification. When promastigotes 
were detected, they were cultured in Novy-Nicolle-MacNeal 
medium. Cultures were incubated at 26°C and evaluated 
microscopically after 6 days. Positive cultures were subse-
quently used for molecular and isoenzyme typing. 

 DNA extracted by using a Qiamp DNA Blood Mini Kit 
(Qiagen, Hilden, Germany) according to the manufacturer’s 
recommendations. LITSR and L5.8S primers were used for 
amplification of the ribosomal internal transcribed spacer 1 
region. 1  Positive PCR products were digested with  Hae  III 
(Fermentas, Glen Burnie, MD) at 37°C for 1 hour. Restriction 
profiles were analyzed by electrophoresis on a 3% agarose gel 
and compared with those obtained in human samples from the 
same region. 1  Positive cultures were also sent to the Pasteur 
Institute of Algeris for isoenzyme typing by multilocus enzyme 
electrophoresis. 

 A total of 68 traps-nights resulted in trapping of 274 sand 
flies (141 males and 133 female). On the basis of morphologic 
criteria, 9 species were identified:  P. sergenti  (n = 84),  P. papa-

tasi  (n = 84),  Sergentomyia fallax  (n = 37),  S. minuta parroti  
(n = 29),  P. perniciosus  (n = 24),  P. riouxi  and/or  P. chabaudi  
(n = 7),  S. antennata  (n = 5), and  P. alexandri  (n = 4). 

 Thirteen of 41 female  P. sergenti  had mature eggs in their 
abdomens (n = 6, 14%) or partially digested blood in their 
midguts (n = 7, 17%). Results of gut dissections showed that 
only 1 (2.4%) of 41  P. sergenti  female sand flies was infected by 
 Leishmania  promastigotes. No eggs were found in this infected 
female, and the midgut did not contain any blood or blood 
meal remains. The  Leishmania  strain isolated from positive 
cultures was identified as  L. tropica  by molecular typing and 
 L. tropica  MON-8 by isoenzyme typing. A restriction profile 
obtained for promastigotes from the sand fly was similar to 
that obtained for amastigotes from human CL samples from 
the same region ( Figure 1 ). 

  Inside the houses of persons with CL caused by  L. tropica , 
 P. sergenti  was the most abundant sand fly species (30.6%). 
A few specimens of other  Paraphlebotomus  species were also 
caught. This result confirms those of previous entomologic 
surveys carried out in the same region. 5  It underlines the abun-
dance of this species in suburban habitats of the mountainous 
area of southeastern Tunisia. The high proportion of  P. sergenti  
females inside houses (sex ratio = 104 males per 100 females) 
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 Figure 1.    Identification of  Leishmania  species in Tunisia by using 
internal transcribed spacer 1 polymerase chain reaction–restriction 
fragment length polymorphism analysis. Lane 1 = 50-basepair DNA 
ladder; lane 2 = sand fly isolate from culture promastigotes; lane 
3 = cutaneous isolate from dermal scraping (patient with cutaneous 
leishmaniasis).    
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and the high percentage of gorged and gravid specimens 
indoors suggest the endophily, endophagy, and anthropophagy 
of  P. sergenti.  The isolation from one specimen of  Leishmania  
promastigotes characterized as  L. tropica  and its identity to 
human isolates provides evidence of  P. sergenti  as the vector 
of this  Leishmania  species in Tataouine region. Interestingly, 
 P. sergenti  is the confirmed or suspected vector of  L. tropica  in 
many foci of anthroponotic CL in Morocco (northern Africa), 
the Middle East, and Central Asia. 6,  7  
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