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BACKGROUND

Chagas disease is caused by the protozoan Trypanosoma cruzi and is highly prevalent in tropical and subtropical countries. Available drug therapy is limited due to high toxicity, high cost and drug resistance. Thus, spiroacridine derivatives, such as AMTAC-01 and AMTAC-22, represent potential antiparasitic compounds, due to their privileged structure responsible for different mechanisms of chemotherapeutic action, such as the leishmanicidal activity already reported. 


     OBJECTIVES

The aim of this study was to synthesize and evaluate the anti-Chagas potential of spiro-acridine derivatives.


     METHODS 

The compounds were obtained by a parallel and convergent synthetic route. In vitro assays were performed for activity in vertebrate cells infected with the Tulahuen strain of T. cruzi, evaluating the amastigote and trypomastigote forms simultaneously, in addition to determining the effect on trypomastigotes of the Y strain, using Benzonidazole as a control. For the in silico study, the AMTACs were subjected to molecular docking in the sterol 14-alpha demethylase (CYP51) of T. cruzi (PDB ID: 3KSW).


       RESULTS AND DISCUSSION

Both compounds showed trypanocidal potential, with IC50 values ​​on the parasite of 2.2 ± 0.3 µg/mL (AMTAC-01) and 2.3 ± 0.1 µg/mL (AMTAC-22), compared with benznidazole (0.4 ± 0.07 µg/mL). In addition, the LC50 on trypomastigotes of strain y was calculated: 5.7 ± 0.2 µg/mL (AMTAC-01), 2.9 ± 0 µg/mL (AMTAC-22) and 4.6 ± 0.2 µg/mL (benznidazole), highlighting AMTAC-22, which presented a more desirable value than the positive control. For molecular docking, both AMTACs showed interactions with Hem488, a porphyrin of the heme group, and with the residue Ala291, in the same way as the co-crystallized ligand (VNF). In addition, AMTAC-22 showed several additional interactions through the indole ring present in its structure, which gave it a higher fitscore value (figure 1). 

Figure 1 ‒ 2D diagrams of molecular docking
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    CONCLUSION

In the in vitro and in vivo studies, both AMTACs showed good results. However, AMTAC-22 stood out. It is concluded that AMTAC-22 has potential trypanocidal activity, which should be evaluated more robustly in further studies.
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