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Antiplasmodial activity of polyphenolic derivatives.
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Despite the progress in the struggle against malaria, this parasitic disease remains a major public health problem with 216 million cases in 2016. The last advance was the development of artemisinin and its derivatives, near 15 years ago. These compounds are employed with success in combination with other antimalarial drugs and are now the recommended treatment by the World Health Organization. However, resistance of Plasmodium to these molecules appears and spreads over in Asia and Africa. Thus, the design of new antiplasmodial derivatives is imperative to hope the eradication of this infection.
Polyphenolics compounds are well known to have multiple pharmacological activities such as antioxidant2, antitumor3, antimicrobial4 and antiplasmodial5. Regarding this last effect, the screening of caffeic acid (1) and its derivatives was performed in vitro and in vivo. These evaluations permitted to select ethyl caffeate (2) as the most potent derivatives against a 3D7 strain in culture. More interestingly, this ester was found active in mice with a stage specificity on the young trophozoites. The major interest of this molecule is that caffeic acid is widely distributed in plants and is considered non-toxic.
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Figure 1 . Structures of caffeic acid (1), ethyl caffeate (2) and ellagic acid (3)
Considering the results obtained with this first series of polyphenolic analogs and based on the known antimalarial activity of ellagic acid (3) in vitro and in vivo6, we currently investigate this widely distributed polyphenol as a scaffold for further pharmacomodulation. The new structures will be screened to determine their antiplasmodial effect.

[bookmark: _GoBack]Thanks to FNRS for financial support.
References
1  WHO, 2017, “World Malaria Report.”, Available on http://www.who.int/malaria/publications/world-malaria-report-2017/en/.
2 Wright, J. S., Johnson, E. R., DiLabio, G. A., 2001,” Predicting the Activity of Phenolic Antioxidants:  Theoretical Method, Analysis of Substituent Effects, and Application to Major Families of Antioxidants.”, J. Am. Chem. Soc., 123, pp. 1173 – 1183.
3 Okuda T., 1997, “Structure-Activity Relationship of Antioxidant and Antitumor Polyphenols.” In: Ohigashi, H., Osawa, T., Terao, J., Watanabe, S., Yoshikawa, T., (eds) Food Factors for Cancer Prevention. Springer, Tokyo.
4 Bisignano, G., Tomaino, A., Lo Cascio, R., Crisafi, G., Uccella, N.  and Saija, A., 1999, “On the In-vitro Antimicrobial Activity of Oleuropein and Hydroxytyrosol.”, J. Pharm. Pharmacol., 51, pp. 971-974.
5 Köhler, I., Jenett-Siems, K., Siems, K., Hernandez, M. A., Ibarra, R. A., Berendsohn, W. G., Bienzle,U. and Eich, E., 2002, “In vitro Antiplasmodial Investigation of Medicinal Plants from El Salvador.”, Z. Naturforsch., 57c, pp. 277-281.
6 Soh, P. N., Witkowski, B., Olagnier, D., Nicolau, M.L., Garcia-Alvarez, M. C., Berry, A. and Benoit-Vical, F., 2009, “In Vitro and In Vivo Properties of Ellagic Acid in Malaria Treatment.”, Antimicrob. Agents Chemother., 53, pp. 1100–1106.




image1.png




