
Melatonin-Based Indole Compounds as Promising An�malarials Targe�ng the Parasite Melatonin 
Pathway in Plasmodium falciparum 

Abhinab Mohanty¹, Lamark Carlos I², Euzébio Guimarães Barbosa², Alessandro Kappel Jordão², Celia 
R. S. Garcia¹ 
¹Department of Clinical and Toxicological Analyses, School of Pharmaceu�cal Sciences, University of 
São Paulo, São Paulo, SP, Brazil 
²Department of Pharmacy, Federal University of Rio Grande do Norte, Natal, RN, Brazil 

The emergence of resistance to artemisinin-based combina�on therapies highlights the urgent need 
for new an�malarial strategies. Because host-derived melatonin regulates the intraerythrocy�c 
developmental cycle of Plasmodium falciparum through PLC–IP₃–Ca²⁺ signaling, compounds capable 
of modula�ng this pathway may represent novel therapeu�c tools. In this study, melatonin- and 
tryptamine-derived indole compounds were synthesized using copper(I)-catalyzed azide–alkyne 
cycloaddi�on (CuAAC) and evaluated for an�-plasmodial ac�vity. An�malarial ac�vity was assessed 
against the P. falciparum 3D7 strain and a PfSR25 knockout line, while cytotoxicity was evaluated in 
HEK293T cells and gametocidal ac�vity was tested using luciferase-expressing late-stage gametocytes. 
To inves�gate interference with melatonin signaling, parasites were incubated with sub-therapeu�c 
concentra�ons of compounds (500 nM) alone or in combina�on with melatonin (100 nM). Several 
compounds increased parasitemia when tested alone, sugges�ng melatonin-like agonis�c ac�vity. In 
par�cular, compounds (3), (12), and (13) significantly enhanced parasitemia, indica�ng possible 
ac�va�on of melatonin-related signaling pathways. In contrast, compounds (7) and (8), which showed 
measurable an�plasmodial ac�vity (IC₅₀ ≈ 32 µM and 12 µM), displayed no agonis�c effect but strongly 
inhibited melatonin-induced increases in parasitemia when co-incubated, sugges�ng compe��ve 
antagonism. Compound (13) also demonstrated significant gametocidal ac�vity, reducing late-stage 
gametocyte viability by approximately 63%. These findings reveal that melatonin-derived indole 
compounds can either mimic or antagonize melatonin signaling in P. falciparum, highligh�ng their 
poten�al as chemical probes to study parasite synchroniza�on and as promising scaffolds for the 
development of new an�malarial strategies targe�ng parasite signalling pathways. 

 


