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Abstract

Lumefantrine is a relatively recent antimalarial drug with high efficacy. This drug is

highly lipophilic or drug prefers to bind to lipid (i.e. triglyceride-rich plasma lipoproteins) that

will decrease the fraction of active free drug in the blood. This study aims to test the

efficacy of lumefantrine in vitro culture of P. falciparum containing 10% serum with different

concentration of triglyceride. Serum was obtained from healthy volunteers under fasting

conditions and at various times after ingestion of a fatty meal. With a 2 fold increase in

plasma triglyceride level (from 106 mg/dL to 377 mg/dL), there was a statistically significant

2-fold increase in the IC5, for lumefantrine (191 ng/mL to 465 ng/mL). Chloroquine

diphosphate, a hydrophilic drug was used as a control and ICs, was independent to the

triglyceride concentration. This result suggests that altered triglyceride-rich plasma

lipoproteins profiles influence the efficacy of lipophilic antimalarial drugs and should be

considered when interpreting the pharmacodynamic profile.

KEYWORDS : P. falciparum, malaria, antimalarial drugs
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Materials and methods

20 ml clotted blood from healthy volunteers (N=3) were collected after overnight fast
and 2 hours after consuming a lipid rich meal (fat>50g). Serum was inactivated at 56° C
and kept at 30°C until use. Drug will be prepared (triplicate) in 96 well plates, 2-fold
dilution (range from 1-100 ng/mL) in culture medium supplemented with fasted serum and
with rich triglyceride serum. Chloroquine will be used as a control. Aliquot 100 uL of culture
medium In each well, then add 100 uL Infected red cells In each well at 1%parasitemia

(ring stage), 2% Hct. After 24 hours of Incubation, 3H-hypoxanthine (stock= 1 millicurie/mL)



was added to get a final dilution at 100 microcurie/mL. After 48 hours of Incubation, cells
were harvested and analyzed Incorporation of hypoxanthine by Beta-counter machine. Fifty

percent Inhibition concentration was determined by Winnonlin software version 1.1.

Results

Serum was obtained from non-immune volunteers under fasting conditions and at
various times after ingestion of a fatty meal. The susceptibility of P. falciparum Thai isolates
(N=10) was investigated. The mean (SD) IC5, was 191 (53) ng/mL. The effects of serum
lipid on the efficacy of lumefantrine were determined in Thai- laboratory strain. With a 2 fold
increase in plasma triglyceride concentrations (from 106 mg/dL to 377 mg/dL) (Table 1).
There was a 2-fold increase in the ICgq for lumefantrine (191 ng/mL to 465 ng/mL, P<0.01)
(Table 2). In contrast, the hydrophilic drug chloroquine diphosphate did not show any
change in efficacy in relation to triglyceride content of the medium. The results suggest that
triglyceride-rich plasma lipoproteins profiles affect the efficacy of lipophilic antimalarial drugs

and this should be taken into account when interpreting their pharmacodynamic profiles.

Table 1. Triglyceride level in serum of healthy volunteers

Serum Triglyceride concentration in pool serum (N=3) (mg/dL)
Mean + SD

Fasted 106 + 29

2 hours 200 + 15

4 hours 377 + 25

Table 2. The 50% Inhibition concentration (IC50 ) (ng/mL) of lumefantrine

Drug Serum IC50 (ng/mL)
in culture medium (Mean + SD)
Lumefantrine fasten 191+53
2 hours 465+34"
Chloroquine fasten 94+39

2 hours 94+14



Data of three replicate measurements of the same sample

* Statistically significant increasing of IC50 P<0.005

Conclusions

Benflumetol combined with artemether had been shown an efficacy in the treatment
of multi-drug resistant falciparum malaria (11). The pharmacokinetics of benflumetol is
associated with the level of fat in plasma e.g. triglyceride-rich plasma lipoprotein by
decreasing in the free fraction of drug. Therefore the 1Cs, of drug in vitro culture of P.

falciparum may be affected by the concentration of lipoproteins in culture medium.ICgq of

lumefantrine in vitro of P. falciparum was affected by the concentration of triglyceride in
culture medium.

There was a statistically significant 2-fold increase in the ICgq for lumefantrine (191

ng/mL to 465 ng/mL), with a 2 fold increase in plasma triglyceride level (from 106 mg/dL to
377 mg/dL).Chloroquine diphosphate, a hydrophilic drug was used as a control and 1C50
was independent to the triglyceride concentration. These results suggest that altered
triglyceride-rich plasma lipoproteins profiles influence the efficacy of lipophilic antimalarial

drugs and should be considered when interpreting the pharmacodynamic profile.
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