Tithonia diversifolia fractions interfered with Plasmodium falciparum growth through cysteine ​​protease inhibition 
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Introduction. Artemisinin combination therapy (ACT) is the first line treatment for uncomplicated falciparum malaria recommended by WHO. Nevertheless, the emergence of partial resistance to artemisinin was found. Development of new drugs from natural sources like the previous pioneer drugs, quinine and artemisinin, will be expected to contribute to overcoming the problem. 
Aims. To investigate the antiplasmodial activity and cysteine protease inhibition of Tithonia diversifolia fractions against Plasmodium falciparum. Methods. Seven fractions of T. diversifolia (F1-F7) with various concentration were exposed to P. falciparum D10 strain culture, and then the IC50 of fractions were calculated. The best antiplasmodial activity of the fractions were tested further on cysteine protease of the parasites by interacting to E64 (cysteine protease inhibitor). An isobologram method was used to determine the characteristic of substances interactions, namely synergistic, additive, or antagonistic interactions.
Results. Among all fractions, the F6 had the best antiplasmodial activity with IC50 value 16.29 ± 0.57 (g/mL.  Other fractions had IC50 values from 65 – 998 (g/mL.  The isobologram showed that the interaction between F6 and E64 demonstrated synergistic antiplasmodial effect.
Discussion. Terpenes involved in the defence of plants microbial pathogens. The earlier study investigated that T. diversifolia contained terpenes. Another study revealed that antiplasmodial activity of T. diversifolia due to tagitinin C. The combination of F6 and E64 produced better antiplasmodial activity than either given alone. Fraction 6th of T. diversifolia had potential antiplasmodial effect by inhibiting cysteine protease. 
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