4-chloro eugenol interacts synergistically with artesunate against drug resistant P. falciparum inducing oxidative stress
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Abstract (300 word limit)
4-chloro eugenol (4CE), a semisynthetic analog of phytomolecule eugenol exhibited potent antiplasmodial activity with IC50 in the range of 1.5–5 μM against sensitive as well as drug resistant strain of P. falciparum. This analog also showed synergy with a clinically used antimalarial drug artesunate and was able to curtail the IC50 of artesunate up to 4–5 folds. Although, 4CE did not show any effect on heme polymerization, the most common drug target in the malaria parasite, it could increase the level of reactive oxygen species (ROS) and reactive nitrogen species (RNS) alone as well as in combination with artesunate. Further, 4CE induced oxidative stress was observed to affect the macromolecules in terms of DNA damage, protein carbonylation and lipid peroxidation. At the physiological level, cellular organelles like mitochondria and endoplasmic reticulum were observed to be get affected by 4CE in terms of membrane depolarization and calcium ion leakage respectively. These observations could be validated by expression analysis of oxidative stress responsive genes and proteins. Further, in in vivo assay, 4CE showed significant chemo-suppression of parasitemia as well as an increase in mean survival time in the murine malaria model. Interestingly, in combination with artesunate, 4CE showed higher chemo-suppression as well as enhanced mean survival time at a much lower concentrations of both the partners as compared to an individual dose of artesunate and 4CE. A combination of 4CE and artesunate was also observed to attenuate cerebral malaria pathogenesis
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Being a part of Bioprospection activities at CSIR-CIMAP, Lucknow, I worked on Plant-based natural products for their antimalarial activity using Resistant(k1)/sensitive(NF54) strain of Plasmodium falciparum in in-vitro culture, however, evaluating their efficacy in an animal model using P.berghei and P.yoelli of Plasmodium species. Mechanistic study of the identified active molecule through various assays & approaches like sorbitol-induced hemolysis,Heme polymerization inhibition, apoptosis induction, ROS/NOS level detection and further validation through genomics or proteomics approach. Toxicity study of the identified molecule in an animal model to check its safety profile and combination study with clinically used drug for malaria 
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