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THE EFFECT OF THALASSEMIC MEMBRANE [RON ON ARTEMISININ INACTIVATION

Phantip Vattanaviboon Noppadol Siritanaratkul’ and Yongyuth YulhavongJ,
1 Facuity of Medical Technology, Mahidol University, 2 Faculty of Medicine, Mahidol University,

3 National Science and-Technology Development Agency.

Artemisinin and its derivatives are relatively ineffective against Plasmodium falciparum infecting (-
thalassemic erythrocytes, both Ol—thalassemial/ Ol—thalassemia2 and ({—thalassemial/ hemoglobin Constant Spnng
The relative ineffectiveness is due to host specific factors, one of which is the higher uplake of the drug by the Q-

thalassemic erythrocytes than normal and B—thalassemiahemoglobin E erythrocytes. Greater binding capacity of
hemoglobin (Hb) H over Hb A accounts for the significantly higher drug uptake. In addition te drug binding, incubation
of the drug with (t—thalassemic erythrocytes or their hemolysates or membranes resylted in preferential inactivation of
the drug. Here, we showed that inactivation of dihydroartemisinin, an artemisinin derivatives, was not resulted from
ferrozine reactive iron (non-heme iron} in membrane component. There was no comelation between drug inactivation
and the content of ferrozine reactive iron in membrane (r2=0.06)‘ However, there was correlation between amount of

L .. z
drug remaining in the supematant and drug effective index (r' =0.735).
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104 hemolysates MIoLUINLTU HuEnnalnniefiiiovestunuieugion  n3dnmnil lduaasinmanluauyud
1ilu ferrozine reactive iron wioinany lilday agﬁuﬁumﬂmmﬁuﬁ panunalnniviewontilalalase fHndiuds
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514 PA-18 PDF/12/2542

4 4 -~
roLiad (Meadnte) THE EFFECT OF THALASSEMIC MEMBRANE IRON ON ARTEMISININ
INACTIVATION

FUNBUNNTIVY

LA DNUNINIDET

!

RUNLUNUTUAISITUDI Kuross Wazatuz (1988)

!

ToiuaddsAuvoanuiusulani® Lowry uazams (1951)
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e - A [l e T -l - gl
Tosurmmannlaladunudy  TaoiBuee Kuross uazatus (1988)

|

incubated 11" ‘C-dihydroartemisinin 1utu 1 TulasTuad Auwausu 200 uaz 400 Tulasniu
4 -~ “: » el st e
nanwouy 37°C 1%u. mnuuﬂuuunLma’wazmummuuu {supernatant) Tuiaanudutue

. - & e . .
naum’lﬂmaauqmsmmuw Bioassay 189 Desjardins ufTatus (1979)

|

. - e . -~ E r)
rn*m’m‘:mua:ﬂﬁﬂ'nuauwufs:wmmannumnaauqnﬁm

. -l - o = . . Y
fimnaninnimienglu supernatant 1w &asiuvesuilu supernatant fistFunmenFusiu

proportion of drug remaining in the supernatant = amount of drug remaining in the supernatant

amount of starting drug

AU I=AINEAIWENIINAT 50% inhibitory concentration (ICso)tiw drug effective index

drug effective index = ICs, of controi medium

IC s, of tested sample
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0.4 o O 400ug protein

Drug Effective Index

02 4 ‘A 200ug protein
00 1 oA A
-0.2

00 041 02 03 04 05 06 07 08

Proportion of remaining drug to the beginning

- - ' dman A A -
1 3 uansanusrRuST R ialalaseindsiunmtoaglu supematant (Fasaun

-l - . - - - - - - -
mv\aaag’lu supernatant fiapSuNU) NUUITTINSTNIWTDILINRY incubated AULNULUTY 200 | Al

uaz 400 [ O] lulesniu (F=0.755)
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a-Thalassemic erythrocytes have been reported to cause host-induced
resistance of Plasmodium falciparum against antimalarial drugs, artemisinin and
its derivatives. Binding of the drug to hemoglobin H and drug preactivation to
inactive forms were previously demonstrated. This study showed an additional
host factor, membrane heme, that may account in decreasing antimalanal activity
of artemisinin. By studying the antimalarial activity of dihydroartemisinin, an
artemisinin derivative, after incubating the drug with normal and thalassemic 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
tron content (r’ = 0.0001). a-thalassemic red cell membranes contained higher
amount of heme (0.707 + 0.573 mg/mg membrane protein) than that of normal
and P-thalassemia/Hb E red cell membranes (0.254 + 0.255 and 0.260 + 0.087
mg/mg membrane protein, respectively). Whereas B-thalassemia/Hb E red cell
membranes contained ferrozine reactive iron (11.12 + 11.73 nmol/mg membrane
protein) greater than norma! and a-thalassemic red cell membranes (2.89 + 1.93
and 6.16 + 493 nmol/mg membrane protein). These resuits indicated that
membrane heme is another factor that may cause relative artemisinin
ineffectiveness against Plasmodium falciparum infecting a-thalassemic red blood

cells.
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