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Studies on transmission of leishmaniasis and mechanisms
of parasite persistence in the liver
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Leishmaniasis is a zoonotic protozoan disease caused by the genus
Leishmania species. Parasites are transmitted by the bite of female phiebotomine
sand flies. The increase in risk factors for leishmaniasis is worldwide. Some risk
factors are due to natural environmental changes, which may cause changes in the
distribution and feeding behaviour of sand fly vectors. Others are the man-made
changes such as migration and deforestation, or changes in the human host’s

susceptibility to infection such as immunosuppression.

In chapter I, the identification of phlebotomine sand fly species and their
blood meals in the endemic areas of cutaneous leishmaniasis in Pakistan was studied.
PCR-restriction fragment length polymorphism and sequence analysis of the insect
18S ribosomal RNA gene was developed to distinguish the Phlebotomus and
Sergentomyia species. The female sand flies identified were P. papatasi (7.4%), P.
alexandri-like sandflies (3.4%), S. clydeilS. ghesquiereilS. magna (68.6%), S. dubia
(17.1%) and S. dentata (3.4%). Amplification and sequencing of the vertebrate
cytochrome b gene in blood-fed sand flies revealed that P. papatasi fed on cattle and
wild rat whereas P. alexandri-like specimens fed on human, cattle, goat and dog.
Although Sergentomyia species are generally known to feed on-cold-blooded
animals, S. clydei, S. dubia, and S. ghesquierei preferred humans, cattle, goat, sheep,
buffalo, dog, donkey, wild rat and Indian gerbil. The epidemiological significance of
the zoophilic feeding of various host species by phlebotomine sand flies in Pakistan
is further required to study for better understanding the zoonotic transmission of

sand fly-borne pathogens and for appropriate management of the vectors.
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In chapter II, the study is aimed to improve the understanding of mechanisms
of hepatic L. donovani persistence in an immunocompromised condition using
alymphoplastic aly/aly mice. Hepatic parasite burden, granuloma formation,
expression of cytokine/chemokine mRNA and induction of regulatory T cells (Tregs)
for up to 7 months after intravenous inoculation with L. donovani promastigotes
were determined. While control aly/+ mice resolved the infection by 8 weeks post
infection (WPI), aly/aly mice showed long-term hepatic parasite persistence in the
chronic phase of infection, which was associated with the delayed and impaired
granuloma maturation. Although hepatic CD4"Foxp3" but not CD8"Foxp3* T cells
were detected in both strains of mice, the number of CD4"Foxp3* T cells and
expression of Foxp3 mRNA were significantly increased in aly/aly mice.
Immunohistochemical analysis demonstrated the presence of Foxp3* T cells in L.
donovani-induced hepatic granulomas and perivascular neo-lymphoid aggregates.
Laser microdissection and quantitative RT-PCR of mature granulomas revealed that
the increase in the Foxp3 mRNA level at 12 WPI was correlated to the increased
mRNA level of IL-10 more than TGF-B, suggesting that the impairment of granuloma
maturation was mediated by the immunosuppressive IL-10. Furthermore, the
treatment of infected aly/aly mice with anti-CD25 or anti-FR4 mAb resulted in
significant reductions in both hepatic Fox153+ cells and parasite burden. This study
offered a novel insight into the involvement of Tregs in hepatic L. donovani
persistence in an immunodeficient condition. The manipulation of Tregs may provide

a promising immunotherapeutic strategy for visceral leishmaniasis.
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