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Abstract

Introduction: Leishmaniasis, which is one of the common diseases of humans and
animals, includes a complex of diseases caused by at least 21 species of Leishmania
parasites. Leishmaniasis is one of the most important tropical diseases that appears in
humans in cutaneous, visceral and cutaneous-mucosal forms. The disease is endemic in
98 countries and threatens 350 million people worldwide. Both cutaneous and visceral
types are common in Iran, but its cutaneous-mixed type has not been reported from Iran
so far. There are some problems in current therapeutic methods such as high cost,
toxicity, long duration of treatment, painful injections, drug resistance, side effects of
drugs, recurrence of the disease, development of secondary bacterial infections and
reporting of several epidemics of the disease, especially in immunocompromised
individuals. Therefore, research is underway to introduce new drugs, including
chemical, herbal and even nanoparticles. The aim of this study was to evaluate the effect
of different concentrations of niosomes containing zirconium / thioxolone quantum dots
(QDs) in comparison with drug of choice (amphotericin B) on the survival and activity
of Leishmania major promastigotes using flow cytometry.

Methods: In this study, niosomes containing zirconium / thioxolone QDs were
fabricated by thin-layer hydration plus microwave. After determining the best effective
concentrations of nanoparticles by flow cytometry, different amounts of nanoparticles
were selected as effective concentrations. Leishmania major parasites were then
incubated with the drug for 72 hours and the rate of apoptosis was assessed by flow
cytometry and then the concentration of the drug that inhibits the growth of 50% of the
parasites was calculated. Also, in order to evaluate the toxicity in mouse macrophages,
CC50 (Cytotoxicity concentration) of different concentrations of nanoparticles was
calculated by flow cytometry.

Results: The results showed that niosomes containing zirconium / thioxolone QDs
reduced the proliferation of promastigotes (p <0.0001). The number of promastigotes
decreased in the presence of different concentrations of nanoparticles. The mean 1C50
for promastigotes was 84.19 pg/ml. The apoptotic rate of Leishmania major
promastigotes by nanoparticles at concentrations of 25, 50 and 100 pg/ml was
calculated as 31, 47 and 69 percent, respectively.



Conclusion: This study showed that niosomes containing zirconium / thioxolone QDs
inhibited the growth of promastigotes and increased apoptosis of Leishmania
promastigotes.

Keywords: Niosomes, Zirconium, Thioxolone, Quantum Dots, Nanostructures,

Anti-Leishmaniasis, Leishmania major.
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