
Abstract 

This thesis is focused on the bloodmeal digestion of phlebotomine sand flies and its 

effects on Leishmania development within their midguts. In the first part, we studied various 

parameters of bloodmeal digestion in four sand fly species differing in susceptibility to 

Leishmania donovani to evaluate the effects on vector competence. Both proven vectors of L. 

donovani (Phlebotomus orientalis and P. argentipes) showed lower trypsin activity and 

slower formation of the peritrophic matrix (PM) than refractory species (P. papatasi and 

Sergentomyia schwetzi). Remarkably, P. orientalis and P. argentipes strikingly differed from 

each other in a time course of bloodmeal digestion. Phlebotomus orientalis females showed 

very slow bloodmeal digestion with low peaks of proteolytic activities and defecated around 

day five post bloodmeal. In contrast, P. argentipes females digested faster with a very high 

peak of chymotrypsin activity, their PM was present for only a short time and defecation was 

finished by day three post bloodmeal. We presume that the period between the degradation of 

the PM and defecation (i.e. time frame when Leishmania bind to the midgut to avoid 

expulsion with bloodmeal remnants), is one of crucial parameters affecting the establishment 

of Leishmania in the sand flies. In both natural vectors of L. donovani, this period was 

significantly longer than in the refractory species S. schwetzi.  

The second aim of this study was to measure the volume of the bloodmeal ingested by 

sand flies and using different initial infective doses evaluate the susceptibility of P. orientalis 

and P. argentipes to L. donovani. We showed that both vectors ingest similar volume of blood 

(about 0.6 µl) and are similarly susceptible to experimental infection with L. donovani; even 1 

– 2 parasites was a sufficient dose to initiate heavy mature infections in P. argentipes and 

P. orientalis females. 

Since various descriptions of the effects of avian blood on Leishmania are in 

contradictions and different authors published divergent results, the third part of my work was 

aimed at the investigation of the effects of chicken blood on bloodmeal digestion and the 

development of L. major in its natural vector P. duboscqi. Avian blood affected the trypsin 

activity and oocyte development of females; however, no effects of chicken blood were 

detected on the development of L. major in P. duboscqi. Our study has unambiguously 

demonstrated that sand fly feeding on avian host, either before or after infection, is not 

harmful to Leishmania parasites within the midgut. 

 


