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PHLEBOTOMINAE (DIPTERA: PSYCHODIDAE) OF HUMAN LEISHMANIOSIS SITES
IN TUNISIA

GHRAB J.*, RHIM A.**, BACH-HAMBA D.*, CHAHED M.K.***, AOUN K.*, **, NOUIRA S.****
& BOURATBINE A.*,**

Summary: 
In order to identify the phlebotomine sandfly populations in
Tunisian leishmaniosis foci, an entomological survey was carried
out through three entomological seasons (2002-2003-2004) in
19 visceral and cutaneous leishmaniosis areas, located in six
bioclimatic zones. Sandfly collections were based on light and
sticky traps placed around human leishmaniosis cases. 8,722
phlebotomine sandflies belonging to 12 species were collected.
The dominance of subgenus Larroussius species in northern foci,
Phlebotomus papatasi in south-western foci and their co-dominance
in the centre of the country is in accordance with the distribution
of Leishmania infantum and L. major in Tunisia. The low density
found in the historical zoonotic cutaneous leishmaniosis focus of
Metlaoui in the south-west may indicate the high competence of
the local populations. Studied phlebotomine settlements have
showed a low specific diversity in most of the studied sites. In L.
infantum areas, the dominant species were respectively:
P. perfiliewi in the cutaneous leishmaniosis site of the humid
bioclimatic stage, P. perniciosus in the cutaneous and visceral
leishmaniosis foci of semi-arid and arid bioclimatic stages and
P. longicuspis in the visceral leishmaniosis focus of saharan
bioclimate. In the zoonotic cutaneous leishmaniosis foci,
P. papatasi was a dominant species. In the well-known south-
eastern foci of cutaneous leishmaniosis due to L. killicki, P. sergenti
was a dominant species with P. perniciosus. In the central
emerging foci of L. killicki, P. perniciosus was a dominant species
in some sites whereas it was very rare in others. In these sites, the
subgenus Paraphlebotomus was always present with a higher
abundance of P. alexandri than P. sergenti.

Résumé : PHLEBOTOMINAE (DIPTERA : PSYCHODIDAE) DES RÉGIONS DE
LEISHMANIOSE HUMAINE EN TUNISIE

Afin de caractériser les populations phlebotomiennes des foyers de
leishmaniose humaine en Tunisie, une enquête entomologique a été
effectuée durant trois saisons entomologiques (2002-2003-2004)
dans 19 foyers de leishmanioses viscérale et cutanée, situés dans six
sous-étages bioclimatiques. Les collectes de phlébotomes ont été
effectuées par des pièges lumineux et adhésifs placés autour des cas
humains de leishmaniose. 8722 phlébotomes ont été capturés
appartenant à 12 espèces. La dominance des espèces de Larroussius
dans les foyers du nord, de P. papatasi dans ceux du sud-ouest et
leur codominance au centre du pays est en accord avec la répartition
de Leishmania infantum et L. major en Tunisie. La faible densité des
phlébotomes trouvée dans le foyer historique de leishmaniose cutanée
zoonotique de Métlaoui suggère la haute compétence des
populations phlébotomiennes locales. Les peuplements phlébotomiens
étudiés ont montré une faible diversité spécifique dans la plupart des
sites étudiés. Dans les foyers de L. infantum, les espèces dominantes
étaient respectivement P. perfiliewi dans le foyer de leishmaniose
cutanée de l’étage bio-climatique humide, P. perniciosus dans les
foyers de leishmanioses cutanée et viscérale des étages bio-
climatiques semi-aride et aride et P. longicuspis dans le foyer de
leishmaniose viscérale de l’étage saharien. Dans les foyers de
leishmaniose cutanée zoonotique, P. papatasi était une espèce
dominante. Dans les foyers connus de leishmaniose cutanée à
L. killicki du sud-est, P. sergenti était l’espèce dominante associée à
P. perniciosus. Dans les foyers émergents du centre, si P. perniciosus
était l’espèce dominante dans certains sites, elle était rarement trouvée
dans d’autres. Le sous genre Paraphlebotomus était toujours présent
avec une prédominance de P. alexandri par rapport à P. sergenti.
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INTRODUCTION

In Tunisia three species of Leishmania coexist. They
occur in particular ecological features and cause
human visceral and cutaneous leishmaniosis (Ben
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Ismail & Ben Rachid, 1989). L. infantum occurs in the
north and in the centre of the country and causes two
forms: visceral leishmaniosis (VLI) and cutaneous leish-
maniosis (CLI) (Bouratbine et al., 1998; Aoun et al.,
2000). Although Phlebotomus (Larroussius) perniciosus
Newstead, 1911 seems to be the main vector, there is
no available information concerning the possible role
of other species of Larroussius in the transmission of
VLI and CLI (Killick-Kendrick, 1990). L. major causes
zoonotic cutaneous leishmaniosis (CLM), the most
extensive and prevalent form with thousands of cases
reported each year since the start of a large epidemic
in 1982 (Ben Ismail & Ben Rachid, 1989; DSSB, 2001).
This form is endemic in the centre and the south of



Tunisia and is transmitted from wild rodents by P. (Phle-
botomus) papatasi Scopoli, 1786 (Ben Ismail et al.,
1987). L. killicki is the agent of a chronic cutaneous
leishmaniosis form (CLK). It was known to occur as
scarce cases in micro foci located in the south-east
(Rioux et al., 1986d). Recently, cases due to L. killicki
have been reported in the centre and the south-wes-
tern Tunisia, in foci of CLM (Bouratbine et al., 2005).
The reservoir and the vector of this specie are unk-
nown. The reservoir seems zoonotic, mainly because
of the sporadic occurrence of cases and the rural dis-
tribution of disease (Ben Rachid & Ben Ismail, 1989).
The vector could belong to the subgenera Paraphle-
botomus or Larroussius as described elsewhere for
L. tropica, a closely related species to L. killicki (Rioux
et al., 1986d; Lawyer et al., 1991; Rioux et al., 1990;
Jacobson, 2003; Gebre-Michael et al., 2004).
Since 1980’s there has been an increase of case num-
bers, a geographic range extension and an occurrence
of epidemics, which are related to all forms of leish-
maniosis recorded in the country. This new epide-
miological situation may be connected to changes in
land use (urbanisation and especially the mobilisation
of water resources) that was carried out in Tunisia in
the past few years. These ecological modifications
have probably induced an increase in reservoir and
vector population densities and changes in their geo-
graphical distribution (Ben Ismaïl & Ben Rachid, 1989;
Rioux & De la Roque, 2003; Aoun et al., 2004; Baldi
et al., 2004). The aim of the present study is to des-
cribe the sandflies occurring in different human leish-
maniosis sites in Tunisia and to discuss vector role in
relation to species distribution and abundance.

MATERIAL AND METHODS

STUDY AREAS

• VL sites

The study was carried out in six VL sites, situated
in five bioclimatic zones (Fig. 1). Five VL sites
are located in different parts of the range of

L. infantum. They were from north to south: Ghezala
(north, sub-humid), Marthouma (north, lower semi-
arid) and Aïn Jloula (centre, upper arid) which are
active sites regularly generating sporadic cases ; Garet
Ennam and Sidi Salem (centre, upper arid) which are
located near the southern border of the range of
L. infantum and where the last cases has been noti-
fied respectively in 1988 and 2001 (DSSB, 2001). The
6th site Mahassen (south-west, upper saharan) is the
only known focus in the Saharan bioclimatic stage so
far. It is an isolated site located outside of the conti-
nuous L. infantum range (Anderson, 1934 ; Bouratbine
et al., 1998).

• CL sites

15 CL sites were studied. Regarding the leishmaniosis
form they were grouped as follows (Fig. 2):
- three CLI sites: Aïn Somra (north, sub-humid) and
Jmila (north, lower humid) are active foci of CLI (Aoun
et al., 2000). Nchem (north, middle semi-arid) is an
emerging epidemic focus located in the southern
border of CLI area (Belhadj et al., 2003);
- six CLM active sites located in different parts of the
area of L. major (Ben Ismail & Ben Rachid, 1989):
Zemla and Sidi Salem (centre, upper arid); Aouabdia
(south-west, upper arid); Mahassen, Ras Dhraa and
Boulifa (south-west, upper saharan);
- six CLK sites: two well known sites (Rioux et al.,
1986c), Nsefri and Rogba, located in the south-east, in
Lower arid bioclimate and four new sites, which are
confirmed or probable mixed foci of CLK and CLM
(Bouratbine et al., 2005). Ghanzour and Ennajeh (cen-
tre, upper arid) are located between the northern CLI
area and the septentrional border of CLM area. In these
emergent foci, L. killicki was isolated but the presence
of L. major and L. infantum is also suspected. Gouleb
(Centre, Upper arid) and Metlaoui (South-west, Upper
arid) are confirmed mixed foci.

SAMPLE COLLECTIONS

Captures of phlebotomine sandflies were carried out
through three entomological seasons: between July and
October 2002 mainly in the north, from May to Novem-
ber 2003 in the south and from June to November 2004
mainly in the centre of the country.
All captures were done in anthroponized biotopes,
around confirmed leishmaniosis cases. Target stations
were houses with yards (used as resting places) and
adjacent animal sheds (sheep, cows, dogs, chickens).
Collections were based on CDC light-traps and sticky
papers (Rioux et al., 1982) placed indoors, outdoors
and in animal sheds. Traps were placed before sun-
set and taken in the following morning. Some sticky-
trap were left five nights according to weather condi-
tions and to CDC output. Repeated samples were
carried out in the entomological season in all L. major
and/or L. killicki sites. L. infantum sites were sampled
once.
Collected sandflies were identified according to mor-
phological characters described by Croset et al. (1978)
and by Léger et al. (1983) for Larroussius female’s.

ANALYSIS

To characterize phlebotominae settlements of different
human leishmaniosis sites the following ecological
parameters and indexes were calculated separately for
captures using sticky traps and those obtained with
CDC traps:
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