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ABSTRACT

Plasmodium falciparum, the protozoan parasite responsible for severe malaria
infection, undergoes a complex life cycle including intraerythrocytic development in the
human host. This study aimed to provide a better understanding on the effects of antimalarial
drugs and stress response on parasite ultrastructure, the expression of vascular endothelial
growth factor (VEGF) and its receptors (VEGF-R) on P. falciparum-infected red blood cell
(IRBC), the hypoxic stress responses mediated by hypoxic inducible factor and VEGF, and
changes in blood-brain barrier function induced by VEGF mediated pathways in post mortem
tissues from patients dying of severe maaria. The results from the study showed the
following: Artesunate drug treatment had faster and more parasitocidal effects on parasite
growth than quinine or piperaguine. The only morphological correlate of antimalarial drug
exposure was a decrease in the number of free ribosome in the parasite cytoplasm. However,
a number of other morphological features were seen which indicate possible mechanisms of
drug action, such as the effect of artesunate on parasite membrane integrity. Parasite drug
trestment causes a decrease in the movement of hemozoin granules in trophozoite stage
parasites, as observed by real-time microscopy. |nterestingly, this occurs before recognizable
morphological changes of parasite death such as pyknosis. Examination of post mortem brain
tissues from human cerebral malaria (CM) cases showed increased expression of VEGF within
sequestered IRBC. This was also shown in vitro using confocal microscopy on cultured
parasites. VEGF-R expression is increased on the surface of cultured IRBC, but is passively
adsorbed onto the RBC surface from host serum, and not translocated into the parasitophorous
vacuole. Exogenous administration of VEGF to cultured parasites caused increased growth
rates and is trophic to parasites, alowing partial rescue from parasitostatic effects of drug
treatment. Studies of VEGF-R expression and serum fibrinogen leakage in post mortem
tissues showed that activated VEGF-R (pKDR) expression is significantly increased in the
brain in CM, and associated with blood brain barrier leakage as evidenced by fibrinogen
leakage around cerebral vessels when compared to controls. The hypoxia inducible nuclear
transcription factor DEC-1 was also upregulated in a number of different cells in the brain of
CM patients, implying that hypoxic responses occur during cerebral malaria. A provisional
transcriptome analysis of P. falciparum responses to heat shock and hypoxia demonstrated
specific reductions in three novel parasite proteins in response to hypoxia, independent of heat
shock.

KEY WORDS : PLASMODIUM FALCIPARUM / ANTIMALARIAL DRUGS/
PATHOPHY SIOLOGY / IMMUNOHISTOCHEMISTRY /
VASCULAR ENDOTHELIAL GROWTH FACTOR

185 pp.






