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ABSTRACT

The entry of malaria parasites into their host’s red blood cells (rbc) initiates the
intra-erythrocytic asexual cycle that is responsible for the clinical manifestations of
malaria. The process by which a merozoite invades rbc is crucial to the survival of the
parasite and ensures maintenance of the blood stage infection. However, the
molecular mechanism of rbc invasion by the malaria parasite is still poorly understood.
Upon invading the host red cell, the merozoite surface coat is removed implicating that
surface proteins proteolysis is essential for invasion to occur. Many malaria proteases
have been implicated in the invasion process, but their specific types remain unclear.

To demonstrate the involvement of metalloprotease in the process of
Plasmodium falciparum merozoite entry into host red blood cells, schizont-infected
rbcs and parasitophorous vacuolar membrane-enclosed merozoite structures were
treated with 1,10-phenanthroline, a metal chelator, resulting in a reduction of invasion
with the ICsy values of 24.7+7.2 and 28.9+7.7 UM, respectively. The absence of an
accumulation of schizont stages after treatment with 1,10-phenanthroline indicated
that the inhibitory effect was not due to suppression of merozoite release from rbcs,
but on the invasion step. GM6001, a well-known inhibitor of the mammalian matrix
and disintegrin metalloprotease family, was less effective with an 1Csy of 112420 pM.
Although neither metalloprotease activity nor gene homologs could be detected by
gelatin zymography and similarity search, zinc-binding motif search in the
Plasmodium genome database suggested the possibility of the malaria parasite making
use of metalloprotease during invasion.

To probe for the mechanism regulating this metalloprotease, the effects of the
combination of inhibitors were employed. Staurosporine, inhibitor of protein kinase
with broad spectrum activity, had an additive effect with 1,10-phenanthroline and
GM6001, suggesting that metalloproteases (MMP-like and/or metal requiring
enzymes) and protein kinase(s) were likely to act independently. Although these data
are insufficient to establish a signaling pathway involvement during merozoite
invasion, nevertheless this study points to the importance of metal-requiring proteases
in the process of invasion of host rbc by the malaria parasite.
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