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ABSTRACT 

        Cerebral malaria is one of the most severe malaria associated with Plasmodium 

falciparum infection. However the pathogenesis of cerebral malaria is unclear. In 

cerebral malaria, the cerebral endothelial cell is a key interface between parasitized red 

blood cells and the brain. In this thesis, the effect of an inflammatory response on the 

blood brain barrier function during a malarial infection was studied by biophysical and 

biochemical methods. An in vitro blood brain barrier model was prepared from a 

primary culture of porcine brain capillary endothelial cells. Membrane associated 

malaria antigens obtained from lysed P. falciparum schizont-infected red blood cells 

stimulated human peripheral blood mononuclear cells to secrete tumor necrosis factor 

alpha. Blood brain barrier functions of endothelial cells during co-cultivation with 

malaria-activated peripheral blood mononuclear cells were determined by electric cell-

substrate impedance sensing (ECIS) and tight junction protein expression. The effects 

of malaria-activated peripheral blood mononuclear cells on blood brain barrier 

function were demonstrated in vitro for the first time. Expression of E-selectin on 

endothelial cells was also investigated. A significant decrease of electrical resistance 

between the cell-cell junctions in the blood brain barrier was detected during 4 hours 

incubation with the malaria-activated peripheral blood mononuclear cells. 

Immunocytochemical study showed the disruption of tight junction proteins ZO-1 and 

claudin-5, an indication of dysfunction of the blood brain barrier caused by malaria-

activated peripheral blood mononuclear cells. Moreover, the activation of endothelial 

cells in the blood brain barrier model required direct contact of the peripheral blood 

mononuclear cells. Results from this study suggest a critical role of the acute response 

of malaria-activated peripheral blood mononuclear cells on the blood brain barrier 

dysfunction during the cerebral complication of malaria infection. Severity of cerebral 

malaria can be modulated by the focal interaction between the sequestering P. 

falciparum-infected red blood cells or remnant of the adherent P. falciparum-infected 

red blood cells along the capillaries in the brain and the leukocytes. A combination of 

the biochemical and biophysical techniques with the in vitro blood brain barrier model 

provides a great opportunity to elaborate the progressive mechanism of pathogenesis 

in cerebral malaria.  
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