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ABSTRACT

Iron is an essential trace element required by all living organisms including
malaria parasites (Plasmodium spp.) for many biochemical reactions. Malaria parasites
can take up the iron from outside and/or inside parasitized red blood cells (PRBC).
Iron chelators such as desferrioxamine (DFO), deferiprone (DFP) and deferasirox (DFX)
are widely used for treatment of thalassemia-related iron overload and inhibit parasite
growth at levels which are non-toxic to mammalian cells. Our novel synthetic iron
chelator, 1-(N-acetyl-6-aminohexyl)-3-hydroxypyridin-4-one (CM1), is a bidentate chelator
which is more lipophilic than DFP. CM1 effectively chelates plasma non-transferrin-
bound serum iron (NTBI), labile plasma iron (LPI) and intracellular labile iron pools
(LIP). Importantly, the compound is not toxic to normal cell cultures up to 48 hours and
mice up to 8 months. Green tea (Camellia sinensis) extract (GTE) is abundant in
epigallocatechin 3-gallate (EGCG) which exhibits strong antioxidant and iron-chelating
activities. In this study, we examined inhibitory effect of CM1 and GTE on growth of P.
falciparum in vitro and P. berghei in mice. Fluorescent probes-associated flow cytometric
technique was used to determine %parasitemia, LIP and reactive oxygen species (ROS)

in the PRBC. We found the inhibitory concentration at 50% against P. falciparum (ICso)
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of DFO, GTE, CM1, DFX and DFP were 14.09, 21.11, 35.14, 44.71 and 58.25 uM,
respectively. Importantly, CM1 was more effective in decreasing LIP level in
the P. falciparum-infected RBC than DFP (p <0.05). GTE could reduce intracellular ROS
level except CM1 and DFP treatment. In 4-days suppressive test, CM1 inhibited growth
of P. berghei in mice at effective dose at 50% (EDso) value of 56.91 mg/kg.
In combination treatments, in vitro anti-malarial activity of PYR was antagonized by
CML1 and GTE at low concentrations, and was synergized by the compounds at high
concentrations. Obviously, only GTE synergized PYR activity in P. berghei-infected
mice. Possibly, CM1 and GTE could interfere with the uptake of exogenous iron into or
deplete intracellular labile iron in malaria parasites, leading to inhibition of their growth.
CML1 and GTE would be adjunctive with pyrimethamine to enhance its anti-malarial

activity and minimize drug resistance.
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