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Studies on Antimalaria Activity of Quinghaosu and Pyrimethamine

in Vitro and in Vivo

Abstract

The pharmacokinetics and pharmacodynamics of a single oral dose of 300 mg of
artemether (ART) and 100 mg of pyrimethamine (PYR) given as a single or a combined drug
(300 mg of ART plus 100 mg of PYR), were investigated in 8 healthy Thai male volunteers.
Their plasma samples collected at specific intervals were used for analysis the drug content
and the ex vivo blood-schizonticidal activity. Results from pharmacokinetic study showed
that both ART and PYR were rapidly absorbed after oral administration. Elimination of PYR
was however, relatively slow as compared to that with ART, resulting in a long elimination
half-life (50-106 h). Pharmacokinetics of ART and its active metabolite, dihydroartemisinin,
following a single oral dose of ART and PYR (ART+PYR) resulted in significantly increased
Cmax (medians of 818 vs 1180 ng/ml) and contracted apparent volume of distribution
(medians of 3 vs 2.56 1/kg) of PYR. Ex vivo blood-schizonticidal activities of plasma
samples were investigated with K1 strain (PYR resistant) and T9/94 clone (PYR sensitive) of
Plasmodium falciparum. An obvious synergistic effect againt T9/94 clone was observed with
the plasma collected after receiving ART+PYR when the test was carried out in media
containing low concentrations of p-aminobenzoic acid and folic acid. The maximum activity
(Amax) of plasma samples collected after ART+PYR regimen was expressed as equivalent
of dihydroartemisinin concentration [6935 (1330-13400) nmole/l] and it was found to be
significantly higher than those of ART [935 (397-2000) nmole/l] or PYR [9.9 (5.6-15.6)
nmole/l] regimen alone. In addition, the area under activity (AUA) observed with the
combined regimen [128397 (39274-197901) nmole.h/l] was also significantly higher than
those of the other two regimens [(3618(1406-5597) and 334 (82.3-733.3) nmole.h/I].
Microscopic observation of the cultured plasmodium revealed that the combined-regimen
plasma samples showed inhibitory effect of ART against all erythrocytic stages before the

inhibitory effect of PYR was observed. Prolongation of the inhibitory effected in the plasma



samples of ART+ PYR regimen comparing with that of the ART regimen alone was shown to
be due to the PYR activity. The results clearly demonstrated that there was no activity of
PYR in plasma samples collected after the PYR regimen alone or the combined ART+ PYR
regimen against the K1 strain. Confirmation of the above findings was done with
microscopic examination showing the inhibitory effect on growth of the parasites was
caused by ART activity only.

Our result of the ex vivo assay revealed that the combination of ART and PYR did
not result in antagonistic effect as previously reported by some investigators. On the other
hand, this combination seemed to provide a synergistic effect against a PYR sensitive clone
of P. falciparum (T9/94). Although no synergistic effect was observed with the high PYR
resistant strain (K1 strain), neither was the antagonistic effect.

Due to limitation in number of the drug regimen employed, the results of this study is
still encouraging because they suggests an alternative way of drug treatment for treatment
of P. falciparum infection in Thailand or in other endemic areas where  P. falciparum is still
sensitive to PYR, e.g. Africa. Appropriate doses of each drug and ratios of their
combinations should be worked out by using pharmacokinetic modeling before giving to the

patients.
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