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ABSTRACT

The present sludy has developed a ﬁew HPLC lechnigue which is
sensilive enough to datect the enzyme dhydroorolate dehydrogenase (DHO-
DH) in both asexual intraerythrocylic stage and sexual ( gamelocyle ) slage
of the human malaria parasile, 2 faparvm  The column used was Cys
mBondapak reverse phase. The elution was isocralic with a md PCA In

5 mM ammonium dhydrogenphosphale conlaining 5% methanol. This condition



was determined from lhe appropriate capacity faclor and response factor
of each component. Under these condiions the subslrale, dhydroorotic acid
énd the products, orotic acid and UMP were clearly separated 1t could
be demonstrated that the increasing smount of the produact ¢ orolic acid )
was coincident wilh the decreasing amount of the substrate { dhydroorotic
acid ). Addlionally, it also clearly demonsiraled thal the delected DHO-DH
~was of parasite origin since there was a finear relalionship between .the
amount of parasite prolein, the number of parasites and the percent
parasitemia. The intact parasile prepared drectly by saponin lysis of
parasilized red cells showed the highest enzyme aclivily compared lo

sonicalion and freeze-thaw'mg‘ of the parasiles.

Using the developed HPLC melhod, DHO-DH aclivily could be
demonstrated in all intraerythrocytic stages of 2 /atparum The ring slage
had the lowesl aclivily while the schizonl had the highest activily. The DHO-
DH actlivily was reported for the first time in preparations of the
gamelocyles from culture of 2 fafeparum which  showed lhe level of the

enzyme was approximately thal found in the asexual trophozoite stage.

This new HPLC lechnique was also used to study the inhibition of
pyrimethamine, primaquine, and WR 2ase06, a novel primaquine derivalive, as well
as menoclone, a milochondrial DHO-DH inhibilor, on parasits DHO-DH at sh
and 2+ h of dug exposure. Menocione "V‘VES observed 1o inhibil parasite
enzymo  synthesis in the absence of parasite kiling. ~ Pyrimethamine  and

primaquine have no effect on parasite DHO-DH inhibition while WR zaee06  has



parlial inhibition on the parasite enzyme. This conclusion was also applied to
the gametocyte culture at 4h drug exposure excepl primaquine stil showed

partially effecl.

I addlion o the evalution of the above conclusion by the
delrmination of parasite DHO-DH, fluoresceni aclivated cell sorling FACS) was
also performed FACS showed a nice lnear correlation in determination of
parasilemia to the conventional Giemsa'staining lhin smears. FACS could also
delermine the percent parasitemia when the parasites were at the ring stage
bul with the lower fluorescent inlensity compared lo the more mature slage.
Therefore, the mean values of the fluoresecnl intensity of the parasilized cells
showed the clear inlerpretation while Lhe percent parasite;vﬁa showed no
dfference in the demonstration of inhibition of anlimalarials and menactone.
Thus, it needs Giemsa's slaining smears for the identification of the stage of

parasile.



