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Abstract

Introduction: Leishmaniasis is a parasitic disease caused by different species of a
Leishmania flagellum protozoan. It is endemic in 98 countries and territories, affecting
12 million people and approximately threatens 350 million, worldwide. Both cutaneous
and visceral forms of leishmaniasis are endemic in different parts of Iran in which
Leishmania major and L.tropica are the primary causative agents of cutaneous
leishmaniasis. Problems such as high cost, toxicity, high treatment duration, painful
injections, increased drug resistance, drug side effects, recurrence, secondary bacterial
infections, and reports of several epidemics especially in people with systemic deficits,
so research is underway to introduce new drugs, including chemicals, herbs and even
nanoparticles. In this study, apoptosis of Leishmania major was assessed by different
amounts of nanostructured chitosan/cadmium oxide polymer core-shell quantum dots
comparing with control drug (amphotericin B).

Methods: nanostructured chitosan/cadmium oxide polymer core-shell quantum dots
were fabricated by microwave co-deposition. After determining the best effective
concentrations of nanoparticles by flow cytometry, different amounts of the desired
nanoparticles were selected as effective concentrations. Leishmania major parasites
were incubated with the drug for 72 h and apoptosis was assessed by flow cytometry
and then a concentration of drug that inhibited 50% growth of the parasites was
determined. Also, to evaluate the toxicity in macrophages, CCso of different
concentrations of nanoparticles and control drug (amphotericin B) were calculated by
flow cytometry.

Results: Investigations revealed that core-shell quantum dot of chitosan/cadmium oxide
decrease promastigotes proliferation. The number of promastigotes decreased at the
presence of different concentrations of Nanodots. The average measure of ICso for
promastigotes was about 0.6 pg/ml. The amount of leishmania promastigotes apoptosis
at the presence of Nanodots in different concentrations of 1, 0.5, and 0.25 pg/mi
observed in order 56, 31, and 23%.

Conclusion: This study showed that the quantum Nanodots of chitosan/cadmium oxide
core-shell inhibit the proliferation of promastigotes and increase the apoptosis of
leishmanias promastigotes.

Keywords: Core-shell Quantum Dots, Nanoparticles, Anti-leishmanial Effects,

Lishmania major.
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