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Artemisinin and its derivatives, endoperoxide-containing compounds, are a new
family of potent drugs that act rapidly to clear parasites in multidrug resistant malaria and
in severe complicated cases, with no serious side effect. Up to now, there has been no
report of falciparum malaria resistant to artemisinin. However, Plasmodium falciparum
infecting a-thalassemic (hemoglobin (Hb) H and Hb H/Hb Constant Spring (CS)) red
cells are more resistant to artemisinin in vitro than that infecting normal erythrocytes. The
explanations previously given are the competition of drug uptake by uninfected
erythrocytes and the inactivation of drug by cytosolic and membrane fractions of a-
thalassemic and normal erythrocytes.

In this research the effect of heme iron and non heme iron on drug activity were
studied. Both ferroprotoporphyrin IX (Fell-heme) and ferriprotoporphyrin IX (Felll-
hemin) inactivated artemisinin. Heme was slightly more effective than hemin. The
ineffectiveness of drug depended on hemin concentration and incubation time.
Inactivation by hemin comparable to that of 10% o-thalassemic hemolysate was obtained
with 0.2 uM hemin. Hemin inactivated drug more efficiently in phosphate buffer saline
containing 1% SDS, in which hemin was in a monomeric form, than in phosphate buffer
saline without SDS, in which it probably existed in a polymeric form. The presence of
excess globin and albumin could partially prevent artemisinin inactivation by hemin.
Artemisinin in the presence of hemin had the ability to alkylate both globin and albumin.
The lack of effect upon addition of deferiprone, an iron chelator, to hemolysate showed
that chelatable iron in hemolysate played no role in drug inactivation. The findings in this
thesis provided another explanation for artemisinin resistance of malaria parasites

infecting o.-thalassemic compared with normal erythrocytes.
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