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Abstract

The effect of thalassemic membrane iron on artemisinin inactivation

Phantip Vattanaviboon', Noppadol Siritanaratkul’ and Yoneyuth Yuthavong .

1 Faculty of Medical Technology. Mahidol University, 2 Faculty of Medicine, Mahidol University,

3 National Science and Technology Development Agency. Bangkok, Thailand.

OL-Thalassemic erythrocytes both Hb H U Hb H/Hb CS were reported to cause host-
induced resistance of Plasmodium falciparum against antimalarial drugs, artemisinin and 1ts
derivatives. Binding of the drug to hemoglobin H and drug preactivation to mactive forms werc
previous demonstrated. This study showed an additional host factor, membrane heme, that may
account in decreasing antimalarial activity of artemisinin, By studying the antimalarial activity of
dihydroartemisinin, an artemisinin derivative, after incubating with normal and thalassemic (both
OL- and [_))-) red cell membranes. The results showed the correlation of relative drug
ineffectiveness to heme content in red cell membranes (r = 0.453) but not to ferrozine reactive
iron or non heme iron content (r = 0.0001). HbH/HbCS red cell membranes contained heme
(1.024 + 0.601 mg/mg membrane protein) with significantly higher amount than that in HbH, B-
thalassemia/Hb E and normal red cell membranes (0.326 + 0.173, 0.254 + 0.255 and 0.260 +
0.087 mg/mg membrane protein, respectively, p < 0.01, Mann Whitncy U-test). Whereas [3-
thalassemia/Hb E red cell membranes contained ferrozine reactive iron (11.12 + 11.73 nmol/mg
membrane protein) non-significantly greater than normal (2.89 + 1.93 nmol/mg membrane
protein) and Ol-thalassemic red cell membranes (Hb H = 5.639 + 5.130, Hb H/Hb CS = 6.600 +
4.945 nmol/mg membrane protein, respectively, p > 0.025, Mann Whitney U-test). More
explanation on the effect of membrane heme on antimalarial imeffectiveness, nomal red blood
cells were oxidized with phenylhydrazine (1, 10 and 100 IAM) to mimic thalassemic red blood
cell membrane pathology. By treating nomal red blood cells with phenylhydrazine, the higher
concentration of phenylhydrazine used, the greater was the drug ineffectiveness (p < 0.01, Sign
Rank test) as well as membrane heme and iron content. The increasing ratio of membrane heme
content was higher than that of iron content. Hemoglobin H in Ol-thalassemic red blood cells was
suggested to be morc sensitive to oxidation than other hemoglobin types in the cells studied.
Therefore, under oxidiative stress, hemoglobin H was suggested to be denatured and caused
greater membrane hcme content which lead to relative artemisinin ineffectiveness against

Plasmodium falciparum infecting Ql-thalassemic red blood cells.



