
Abstract

This thesis focuses on the development of protozoan parasites from Leishmania donovani
complex in their insect vectors and summarizes results of five parts of the project
I participated in during my Ph.D. studies.

Sand flies of genera Phlebotomus and Lutzomyia are the only proven vectors of
leishmaniasis, however, the role of alternative vectors, like ticks, fleas and biting
midges is frequently discussed in the literature. In this work, we showed that Eurasian
species of biting midge Culicoides nubeculosus does not support late stage infections
of L. major and L. infantum. We also demonstrated that microscopical observation of
Leishmania promastigotes in the digestive tract of bloodfeeding arthropods remains
a crucial method for any conclusion about the vector competence of the suspected
insect.

In the second part of our study were compared the life-cycle parameters and vector
competence of two Ethiopian P. orientalis colonies for L. donovani. Marked differences
between colonies were found in life-cycle parametes, however, molecular analyses
did not reveal any genetic differences. Experimental infections showed that both
P. orientalis colonies are very susceptible to L. donovani infection and even the lowest
infective dose tested (2 × 103 promastigotes/ml; corresponding to 1–2 promastigotes)
was sufficient to establish L. donovani infection in about 50% of females.

Furthermore, we demonstrated that three Leishmania species tested, L. major, L. in-
fantum and L. donovani, are not able to produce late-stage infections in Sergentomyia
schwetzi, which is considered as a potential vector of human leishmaniasis in some
areas. We observed that crucial parameter for complete development of Leishmania
in S. schwetzi seems to be the short period between degradation of peritrophic matrix
(PM) and defecation. The persistence of PM till the end of digestion leads to expulsion
of parasites from the sand fly midgut together with bloodmeal remnants.

Finding of accurate natural infective dose is crucial for development of the ideal
experimental model of visceral leishmaniasis. Therefore, we quantified number of
transmitted dermotropic and viscerotropic L. infantum parasites delivered to the mouse
skin by individual sand flies, P. perniciosus and L. longipalpis, during feeding. From
total number of biting females, 15% to 65% of them inoculated promastigotes to the
mouse skin and the parasite number transmitted by individual sand flies was very
heterogenous, ranging from 4 up to 4.2× 104 promastigotes. Surprisingly, in both sand
fly species the parasite load transmitted was higher for the strain with dermal tropism;
29% of L. longipalpis and 14% of P. perniciosus transmitted more than 1000 parasites.

Finally, we explored the role of L. infantum nicotinamidase enzyme (PNC1) during
intravectorial development. We showed that the null L. infantum mutants in PNC1 gene
are not able to establish the late stage infection in P. perniciosus and our data indicate
that the nicotinamidase enzyme is essential for the completion of the L. infantum
development in the sand flies.


