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description of the Mediterranean: the role of the geography  

“ Geography of a particular kind, with special emphasis on human 
factors. But it is more than this. It is also an attempt to convey a 
particular kind of history. 
Geography, to understand the distribution of the animals, plants and 
human populations, is no longer an end in itself but a means to an end. 
It helps us to rediscover the slow unfolding of structural realities, to see 
things in the perspective of the very long term ” 
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Fernand Braudel (1966) “The Mediterranean and the Mediterranean world in the age of Philip 
II “ William Collins Sons and Co Ltd, Glasgow. Vol. 1, 2nd Edition (1st ed. 1949), 642 pp  



description of the Mediterranean: the role of the geography  

“ The Mediterranean has at least two faces.  

In the first place, it is composed of a series of compact, mountainous 
peninsulas, interrupted by vital plains : Italy, the Balkans Peninsulas, 
Asia Minor, North Africa, The Iberian peninsula.  

Second, between these miniature continents lie vast, complicated, and 
fragmented stretches of sea, for the Mediterranean is not so much a 
single entity as a complex seas. Peninsulas and seas: these are the 
two kinds of environment we shall be considering first of all, to establish 
the general conditions of distribution of natural organisms as much as 
human life ”  

But they will not tell the whole story!! 
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description of the Mediterranean: the role of the geography  

Braudel precisely described the real biogeographical border of the 
Mediterranean regarding its all dynamics:  

“ On one side, to the south, the Mediterranean is a near neighbour of 
the great desert that runs uninterrupted from the Atlantic Sahara to the 
Gobi Desert and up to the gates of Peking. From southern Tunisia to 
southern Syria, the desert directly borders of the sea. The relationship 
is not casual; it is intimate, sometimes difficult, and always demanding. 
So the desert is one of the faces of the Mediterranean. 

On the other side, to the north, lies Europe, which if often shaken by 
Mediterranean influences has had an equally great and sometimes 
decisive influence on the Mediterranean “  

ECDC – VBORNETproject  1st Annual Meeting-Antwerp, Belgium, 2010  



description of the Mediterranean: the role of the geography  
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Hereynian blocks banded, Alpine foldings in black; the white lines indicate the direction of the mountain ranges.  
To the south, the Saharan plateau in white, borders the Mediterranean from Tunisia to Syria. 
To the east, the tectonic fractures of the Dead Sea and the Red Sea. 
To the north, the intra-Alpine and extra-Alpine plains are in white. 
The doted lines mark the furthest limit of former glaciers.  



description of the Mediterranean: the role of the geography  
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Atlas Mountains 
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phylogenetic studies on distribution of phlebotomine sand flies  
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Hundreds of the studies are available for scientists 
•! Adler, S., Theodor, O., 1929. The distribution of sandflies and leishmaniasis in Palestine, Syria and 
Mesopotamia. Ann. Trop. Med. Parasitol. 23, 269–306.  
•!Esseghir, S., Ready, P.D., Ben-Ismail, R., 2000. Speciation of Phlebotomus sandflies of the subgenus Larroussius 
coincided with the late Miocene– Pliocene aridification of the Mediterranean subregion. Biol. J. Linn. Soc. 70, 
189–219. 
•! Aransay, A.M., Scoulica, E., Chaniotis, B., Tselentis, Y., 1999. Typing of sandflies from Greece and 
Cyprus by DNA polymorphism of 18S rRNA gene. Insect Mol. Biol. 8, 179–84. 
•!Aransay, A.M., Scoulica, E., Tselentis, Y., Ready, P.D., 2000. Phylogenetic relationships of 
phlebotomine sandflies inferred from small subunit nuclear ribosomal DNA. Insect Mol. Biol. 9, 157–
68. 
•!Artemiev, M.M., Neronov, V., 1984. Distribution and Ecology of Sandflies of the World (genus Phlebotomus), 
Institute of Evolution, Morphology and Animal Ecology, USSR, Moscow pp. 1–208. 

•!Di Muccio, T., Marinucci, M., Frusteri, L., Maroli, M., Pesson, B., Gramic- cia, M., 2000. Phylogenetic analysis of 
Phlebotomus species belonging to the subgenus Larroussius (Diptera, Psychodidae) by ITS2 rDNA sequences. 
Insect Biochem. Mol. Biol. 30, 387–93. 

•!Perfiliev, P.P., 1968. Fauna of USSR. Diptera. Phlebotomidae (sandflies), Israel Program for Scientific Translations, 
Jerusalem pp. 1–363. 

•!Volf, P., Ozbel, Y., Akkafa, F., Svobodova, M., Votypka, J., Chang, K.P., 2002. Sand flies (Diptera: Phlebotominae) in 
Sanliurfa, Turkey: rela- tionship of Phlebotomus sergenti with the epidemic of anthroponotic cutaneous 
leishmaniasis. J. Med. Entomol. 39, 12–15. 



phylogenetic studies on distribution of phlebotomine sand flies  
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Depaquit, J., Ferte , H., Leger, N., Killick-Kendrick, R., Rioux, J.A., Killick-
Kendrick, M., Hanafi, H.A., Gobert, S., 2000. Molecular systematics of the 
Phlebotomine sandflies of the subgenus Paraphlebotomus (Diptera, 
Psychodidae, Phlebotomus) based on ITS2 rDNA sequences. Hypotheses of 
dispersion and speciation. Insect Mol. Biol. 9, 293–300. 

Depaquit, J., H. Ferté, N. Léger, F. Lefranc, C. Alves-Pires, H. Hanafi, M. 
Maroli, F. Morillas-Marques, J.A. Rioux, M. Svobodova, and P. Volf. 2002. ITS2 
sequences heterogeneity in Phlebotomus sergenti and Phlebotomus similis 
(Diptera, Psychodidae): possible consequences in their ability to transmit 
Leishmania tropica. Int. J. Parasitol. 32: 1123-1131. 



P.sergenti P.similis 

a hypothesis of settlement of the old world by the subgenus  
Paraphlebotomus from a center of dispersion (Depaquit et al.2000) 

it is postulated the ancestor of  
P. andrejevi and P. mongolensis 
followed an eastern migration  
route 

Whereas P. saevus and P. mireillae 
Followed a southern route 

Paraphlebotomus similis, or its  
ancestor, would have followed  
the most northern way of 
migration 

Circumventing the Paratethys Sea, in due  
course to inhabit the north-east of the  
Mediterranean basin. Paraphlebotomus  
jacusieli, its vicariant, remained in the 
Middle-east while following route 4 and 
the beginning of the route 1. It is  
assumed that P. sergenti also followed 
these two routes to India and skirted 
the southern edge of Tethys Sea to North 
Africa then to the west of Europe using 
the Betic bridge.   

P.similis and P. sergenti are allopatric. In Turkey, P. similis is present only in the  
Western part of the country, that is to say western Taurus and Antitaurus. Eastward,  
P. sergenti replaces it. Turkey constitutes the only country in which the two species  
are mentioned. Researchers had access to an Eastern Turkish material which confirms 
the presence of P. sergenti, East of Tarus and Antitaurus mountains. It would be  
interesting to include other Western Turkish populations in order to confirm the 
presence of P. similis alone there. 
According to results of previous studies, in the East, there were no or little variation 
between the sequences of flies from populations of Cyprus, Syria, Pakistan and  
Turkey, where P. sergenti and P. similis seem to be separated by Taurus and  
Antitaurus mountains   
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52 sampling stations 
8 sub divisions 
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Thousands of new CL cases have emerged and hundreds of 
human cases continue to occur every year.  
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Small non-ulcerating lesions 

Different type of lesion in 
the study area 

Typical lesion in 
Southeast Anatolia 
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QUESTION ARE: 
Causative agent of CL ? 

Vector of CL ? 
Reservoir  host of CL ? 



Leishmania typing 
(strains from patients and sand flies) 

RAPD (Random Ampliphied Polymorphic DNA)    

ITS PCR-RFLP(Restriction Fragment Length Polymorphism)  

MLST (Multi Locus Sequencing Typing)     

15 
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L. infantum 

L.m. L.t. 

S1 S2 

P 

PCR-RFLP of ITS 1 
Fragments of DNA digested with HaeIII 
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Our strains   
Control strains of L.m. and L.t.  

S1 S2 

RAPD 



MLST 
Phylogenetic analysis of available strains 
belonging to Leishmania donovani complex 
based on sequences of the me, mpi, 
g6pdh, icd, and fh genes.  

ML 

L. donovani s. s. 

Hatay – South Anatolia 

Adana (Cukurova) 
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Leishmania typing 
(strains from patients and sand flies) 

RAPD    Leishmania (more-or-less same strains)  

ITS PCR-RFLP Leishmania infantum  
MLST    Leishmania infantum (close to „MON 188“) 

18 



DiaMed-IT LEISH dipstick test clearly demonstrated non-visceral form of leishmaniosis 

N = 26 19 
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N = 1251 (West), 1281 (East) 

Sand fly fauna 
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7/556 
(1,3%) 

6/590 
(1,1%) 

% of infected Ph. tobbi  
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Phlebotomus tobbi 

P. tobbi colony for study  
of experimental infections 
by L. infantum 23 



Blotting of P. tobbi midgut lysate with HPA. 
+: positive reaction 
c: preincubation with specific inhibitor (GalNAc) 

The positive reaction indicates the presence of 
terminally exposed GalNAc which is typical for O-
linked glycan. This type of midgut glycosylation is 
typical for permissive vectors (sand fly species 
susceptible to development of various Leishmania).  

= P. tobbi is a permissive vector, similarly to other 
species transmitting parasites of the L. donovani 
complex.  

O-glycosylated epitopes in the gut 

sand fly midgut epithelium 

lectin 

24 



L. infantum hosts/reservoir 

BUT! 

-! dog 

25 

Blood-meal identification 

•! PCR – cytochrome b (mtDNA) 
•! High sensitive method (up to 5 

days after blood feeding) 
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!! 267 blood fed females (Phlebotomus tobbi,  
!! Ph. papatasi, Ph. sergenti, Ph. perfiliewi)  
!! In 220 source of blood was determined  (82%) 

!"#

Blood-meal identification 

Sand fly host TOB PAP LAR SER 

cattle    159 (70.7%) 11 6 0 
human 23 (10.2%) 8 0 0 
chicken 5 (2.2%) 2 2 1 
goat 1 (0.4%) 0 0 0 
mouse 1 (0.4%) 0 0 0 
vole 1 (0.4%) 0 0 0 
non-identified 35 (15.6%) 8 3 1  

Total 225 29 11 2 

BUT … 
NO DOG 

Human blood 

11 % 
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!! In 4 Leishmania-infected females of Ph. tobbi blood source was 
identified  

"! In all four cases HUMAN blood was detected 

!$#

Blood-meal identification 
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According to literature, L. infantum is only 
responsible for visceral leishmaniasis in 
whole Mediterranean basin and P. tobbi is 
proven vector for this disease   

CL  
Leishmania infantum 

VECTOR  
Phlebotomus tobbi 

HOST 
Probably anthroponosis 



Leishmaniasis  
in the Old World 
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L. tropica 

L. infantum 
CL 



Factors affecting vector distribution 
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•! environmental factors 
•! climatological factors 
•! genetic factors 
•! anthropogenic factors 
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39 data logger /  4 times a day / " 1460 record per DL / 2 years  
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Altitude (m) generalist generalist Narrowly distributed 

Temperature (oC) generalist generalist Narrowly distributed 

Relative Humidity 
       (RH%) 

generalist generalist Slightly narrow 
distributed 
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So that we found huge part of tobbi population in limited area with parasite  

P. tobbi 
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36 

CANOVAR (FEMALE) 
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CANOVAR (MALE) 
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SHAPE DEFORMATION OF WING (FEMALE) 

25 OC (optimum) 

28 OC 

30 OC 

35 OC 
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SHAPE DEFORMATION OF WING (MALE) 

25 OC (optimum) 

28 OC 

30 OC 

35 OC 



Factors affecting vector distribution 
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•! environmental factors 
•! climatological factors 
•! genetic factors 
•! anthropogenic factors 



Human movement 
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Transhumance in modern times, from Elli Müller (1938) in F. Braudel, 1949  
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current data on phlebotomine distribution in Turkey 
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Phlebotomus 
Ph. papatasi 

Larroussius 
Ph. syriacus 
Ph. neglectus 
Ph. perfiliewi 
Ph. tobbi 
Ph. kandelakii 
Ph. mascittii 
Ph. t.caucasicus 
Ph. galilaeus 

Adlerius 
Ph. halepensis 
Ph. simici 
Ph. balcanicus 
Ph. kyreniae 
Ph. brevis 

Paraphlebotomus 
Ph. sergenti 
Ph. similis 
Ph. jacusieli 
Ph. alexandri 
Ph. caucasicus 

Sergentomyia 
S. minuta 
S. dentata 
S. adleri 
S. fallax 
S. theodori 

1 

5 

8 

5 5 

VBORNET 

Ph. perniciosus Ph. ariasi 
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Phlebotomus papatasi 
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Phlebotomus sergenti 
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Phlebotomus tobbi 



Distribution of P. tobbi in Turkey 
(according to historical data) 
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Phlebotomus similis 
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Phlebotomus syriacus/neglectus 

neglectus 

syriacus 

Cryptic 
? 

sympartry 

P. major ??? 
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Phlebotomus perfiliewi 



historical phlebotomine data in Europe  
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historical phlebotomine data in Europe  
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67 published papers 

1972 to 2010 
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conclusion 
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We have to pay attention some other species and the vectorial  
competence of these Phlebotomus species should be tested 
because these species are now known to be spread in most of  
European and also north African countries. 

1.!Ph. mascittii: Italy, France, Belgium, Germany, Sicily, Turkey 
(However, low rates of biting humans and autogeny (the ability to produce eggs without a  
blood- meal) cast doubt on its epidemiological importance) (P.D. Ready 2010) 

2. Ph. major: Greece, Bulgaria, Romania, Sicily 
3. Ph. kandelakii: Croatia, Slovenia, Turkey 
4. Ph. alexandri: Greece, Tunisia, Turkey 

5. Ph. halepensis: Turkey    
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