Evaluation of therapeutic effect of apoptosis inducing microRNA on macrophage cells contaminated with Leishmania major (MRHO/IR/ 75/ER) in BALB/c mice
Background and objective: Current treatment of leishmaniasis using physical and chemical methods needs long time and has serious side effects particularly development of drug resistance. This study aimed to asses mimic of miRNA-15a and inhibitor of miRNA-155 microRNA expression inducing macrophages apoptosis in response to Iranian strain of Leishmania major under  in vitro and in vivo conditions.

Method: For in vitro study, the mice-derived macrophage cell line RAW 264.7 infected with 1:10 L. major promastigotes (MHROM/IR/75/ER) and treated by miRNAs was used. In vivo experiment was carried out on five BALB/c mice inoculated subcutaneously with 2 × 106 L. major promastigotes and treated with mimic of miRNA-15a, inhibitor of miRNA-155 and both of them. Meglumine antimoniate (Glucantime) was used as positive control and sterile phosphate-buffered saline (PBS) considered as vehicle. To evaluate the effects of microRNAs therapy in vitro and in vivo using Quantitative Real-Time PCR(qRT-PCR), Flow cytometry, skin lesion measurement and spleen parasite load of BALB/c mice, measurement of IL-4 and IFN-γ cytokines, IgG1 and IgG2a antibody assay and Griess method were used to measuring nitric oxide (NO) and analyzed by GraphPad Prism 8 software and one-way ANOVA.

Results: In vivo experiments, in all of treated groups size of lesion increase (p< 0.05) but mice received inhibitor of miR-155 & mimic of miR-15a the size of lesions did not show any significant changes (P = 0.85). In addition, results showed microRNA therapy that significantly decreased the parasite load in interventional groups compared to control group (p < 0.05). In vitro results using mimic of miR-15a and inhibitor of miR-155 showed to increase macrophage apoptosis. Measurement of IL-4 and IFN-γ cytokines, respectively, showed a significant decrease and increase in the group treated with both microRNAs and evaluation of arginase gene expression decreased, its expression in the group treated with both microRNAs significantly. The results of nitric oxide assay showed an increase in both microRNAs but these results were not statistically significant. Also, changes in IgG1 and IgG2a antibodies were not significant.
Conclusion: In this experiment using simultaneous inhibitor of miR-155 and mimic of miR-15a by induce apoptosis were effective for the treatment of Leishmania major infection. Further investigations with more sample sizes and interventional groups are recommended.
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