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Hemosglobin polymorphisms are genetic diversity that protect host from malaria
infection. However, mild hemosglobin abnormalities such as thalassemia traits,
hemoglobin E trait and hemoglobin CS trait cannot protect host from malaria infection.
Furthermore, incomplete hemoglobin production leads to parasite adaptation for living in
uncommon condition and causes different antimalarial response which may leads to drug
resistant malaria. The objectives of this study were (i) to investigate in vitro sensitivity and
interaction of Plasmodium  falciparum infected in  normal and abnormal
hemoglobinopathic RBCs to dihydroartemisinin (DHA) and piperaquine (PPQ) and (ii) to
determine effect of DHA and PPQ on PfPI3K activity via PI(3)P production in Plasmodium
falciparum infected in normal and abnormal hemoglobinopathic RBCs. Twenty-five
volunteers who present normal hemoglobin, alpha and beta heterozygous
hemoglobinopathies according to the reports of their complete blood count (CBC) and
hemoglobin typing were included to the study. P. falciparum strains 3D7 (chloroquine
sensitive) and K1 (chloroquine resistance) were cultured with blood taken from
volunteers and used for in vitro sensitivity both single drug and combination by SYBR
green method and interpreted the results from inhibitory concentration (IC) values for
single drug whereas sum fractional ICs (2FICs) and isobologram plot were applied for
combination drugs. In addition, effect of DHA and PPQ on PfPI3K activity as PI(3)P
production was measured by ELISA. The results shown that among 25 volunteers of

which 10 people have normal hemoglobin, 12 people are defect in beta chain (10 people



have hemoglobin E trait and 2 people are beta thalassemia trait) and 3 people carry
alpha chain hemoglobin abnormality hemoglobin (2 people are alpha thalassemia trait
and 1 person is hemoglobin CS trait). /n vitro sensitivity found that P. falciparum strain
3D7 infected in beta thalassemia triat, alpha thalassemia trait and hemosglobin CS trait
RBCs are more sensitive to DHA compared to that P. falciparum strain 3D7 infected in
hemoglobin E trait and normal hemosglobin RBCs while P. falciparum strain 3D7 infected
in beta thalassemia trait RBC is the most sensitive to PPQ compared to others. For P.
falciparum strain K1, decreasing of DHA and PPQ sensitivity found only in parasite
infected in beta thalassemia trait RBC. For P. falciparum strain K1, decreasing of DHA and
PPQ sensitivity found only in parasite infected in beta thalassemia trait RBCs. Study of
drug interaction revealed no interaction between DHA and PPQ in P. falciparum strain
3D7 and K1 infected in normal RBC as well as 3D7 strain infected in alpha thalassemia
trait and K1 strain infected in hemoglobin CS trait. Antagonistic effect has been observed
in parasite infected in beta thalassemia trait or hemosglobin E trait RBCs including parasite
strain 3D7 infected in hemoglobin CS RBCs. Synergistic effect found in P. falciparum strain
K1 infected in alpha thalassemia trait RBC. Effect of on PfPI3K shows increasing of PI(3)P
expression upper than reference value (2.5 times) in 2 samples or 20 percent of P.
falciparum strain 3D7 grown in normal RBC (3.32 and 3.54 times) and 1 sample of each
hemoglobinopathic RBCs i.e.; hemoglobin E trait 1 sample or 10 percent (13.19 times),
beta thalassemia trait 1 sample or 50 percent (5.35 times) and hemoglobin CS trait 1
sample or 100 percent (4.31 times) but the PI(3)P expression is not influence by PPQ
exposure. The study concludes that hemoglobin polymorphisms especially, hemoglobin
E trait and beta thalassemia trait affect to in vitro DHA and PPQ response including PfPI3K
activity via PI(3)P production after DHA exposure that may relate to mutation of PfKelchl
and results in the resistance to artemisinins. Therefore, treatment efficacy of
dihydroartemisinin-piperaquine combination in malaria patients who have hemoglobin
polymorphism should be further investigated to gain knowledge for monitoring of P.

falciparum resirstance to the first line drug (dihydroartemisini-piperaquine).
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