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ABSTRACT

Pure gametocyte culture of Plasmodium falciparum, isolates KT1 and KT3, from
Kanchanaburi Province, Thailand, was successfully established by 5% sorbitoi treatment on day 9,
10 and 11 following initiation of culture. There was 99% reduction in the numbers of asexual
parasites in the culture but the numbers of gametocytes were not affected. Furthermore, the
gametocytes could undergo their usual morphological development with retention of function as
demonstrated by the appearance of exflagellating microgametocytes and cocyst formation in midgut
of infected mosquito.

A large scale technique for pure gametocyte cultures of Plasmodium falciparum was also
established in culture flasks. This method resulted in approximately 97% reduction of asexual
parasites and provided pure gametocytes in culture. The highest numbers of gametocytes were
obtained from cultures starting with 2% parasitemia and 2% erythrocyte suspension. On day 12 of
cultivation, approximately 35 x 10° gametocytes per 100 ml of cell suspension could be harvested.
After testing pure gametocytes with inhibitors directed against DNA polymerase and DNA
topoisomerase |l, pyronaridine showed the higest gametocytocidal activity.

Mitochondrial DNA polymerase and mitochondrial DNA topoisomerase 1| from Plasmodium
falciparum were patially purified by using FPLC. Approximately, 16.8 ml of packed parasites was
obtained from a large scale cultivation of Plasmodium falciparum, strain K1. The mitochondria of P,
faiciparum was isolated from mature trophozoite stage by differential centrifugation. Both
mitochondrial enzymes were partially purified and characterized by using various specific inhibitors.
Aphidicolin-resistant and N-ethylmaleimide-sensitive DNA polymerase activity was detected from
purified mitochondria of P. falciparum. The characteristics of mitochondrial DNA polymerase was
similar to those of other eukaryotic DNA polymerse Y except for its high resistance to
ddTTP(IC50>400 mM)}. In addition, mitochondrial DNA polymerase Y. was also resistant to
nucleotide analogues sucfl as {5)-1-[3-hydroxy-2-phosphonylmethoxypropyl] adenine diphosphate
{HPMPApp) and 9-[2-(phosphonylmethoxy)ethyl] adenine diphosphate (PMEApp)(IC50s> 1 mM)
whereas 7Y-like DNA polymerase of P. falciparum cellular extract was previously reported as
HPMPApp-sensitive enzyme(IC5g=1mM). The different sensitivity of these inhibitors of mitochondrial
DNA polymerase from FP. falcjparum and  other sukaryctic DNA polymerases indicated that
mitochondrial DNA polymerase Y can possibly act as a novet target for chemotherapy of malaria in
the future. Decaenation activity of partially purified mitochondrial DNA topoisomerase Il could be
inhibited by both eukaryotic DNA topoisomerase |l inhibitors such as etoposide(VP-16)and
amsacrine(m-AMSA) and prokaryotic DNA topoisomerase |l inhibitors including norfloxacin,
ciprofloxacin and ofloxacin at the mM level. |t is suggest that mitochondrial DNA topoisomerase |l
of P falepparum may not be the good target of prokaryotic DNA topoisomerase It or
fljuoroquinolones but the possible target could be DNA topoisomerase ] of a plastid which is the

cellular compartment containing 35 kb circular DNA.



