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PATHOLOGY AND PATHOPHYSIOLOGY
OF MALARIA
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Abstract: Pathological processes in malaria are the consequence of the erythrocytic cycle of the parasites.
Merozoites invade erythrocytes, in which they develop through early trophozoites (ring forms) to late
trophozoites and eventually to schizonts. During this process, development of knobs and cytoadherence or
rosetting with the knobs play important roles for the falciparum malaria patient to be severely ill
Expression of variant surface neocantigens stimulates the reticuloendothelial system and can cause anemia,
tissue hyﬁoxia and cytokine production. Associated fever, paroxysms, headache and other pains are thought
to result from cytokines such as interleukins, interferons and tumor necrosis factor released from macro-

phages or other cells at the time of schizont rupture.

In the present paper, pathological and patho-

physiological changes mainly in human falciparum malaria are reviewed, emphasizing the importance of
basic research to “roll back” the emerging trends of malaria.
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INTRODUCTION

Malaria remains the most important of the tropical
diseases; in fact, it is re-emerging in areas where it was
once eradicated. Controlling malaria is proving to be
more and more difficult with the increasing resistance of
parasites and mosquitoes to drugs and insecticides. The
world malaria situation was discussed in 1998 in Bir-
mingham, UK, among policymakers of the G8 nations,
and it has remained one of the key issues in the G8
development focus. The summit discussions, 3 days
before Gro Harlem Brundtland’s election, enabled the
leaders of the G8 countries to offer strong support for
the new WHO “Roll Back Malaria (RBM)” initiative,
announced on 13 May 1998 by Brundtland herself as the
new director general of WHO. The main emphasis of
the initiative is to strengthen health services so that
effective treatment and prevention strategies are acces-
sible to all individuals who need them. It aims to apply
every existing tool effectively, building on experiences
of the past-failures and successes alike. An effective
vaccine should be one of the best means for controlling
malaria, and development of such a vaccine will depend
upon precise scientific knowledge of the disease. Basic
research must be stressed, particularly research into the

pathology and pathophysiology of the disease.

ULTRASTRUCTURE OF THE PARASITIZED ERYTHROCYTE

The Plasmodia merozoite is pear-shaped and
approximately 1.5 ym in length, with an apical end that
has a polar ring and rhoptries. Entry of the merozoite
into the erythrocyte begins when the apical end comes
close to the host cell membrane. It has been revealed
that the apex has a positive electrical charge facilitating
attachment to the negatively-charged erythrocyte mem-
brane (Seed et al., 1974). After the contact, the eryth-
rocyte membrane is thickened and forms a junction with
the plasma membrane of the merozoite (Fig. 1-a).
Merozoite protein is released by the rhoptries and forms
a deep pit in the red blood cell. The merozoite then
enters the cell maintaining a contact-ring; i.e., the
moving junction formed between the thickened mem-
brane of the erythrocyte and the merozoite (Figs. 1-b
and -¢) (Aikawa et al., 1978). A small projection still
connects the apical end of the merozoite and the eryth-
rocyte membrane (Fig. 1-c). When entry is complete,
the red cell membrane seals itself; the merozoite is then
located within an invagination of the erythrocyte (Fig.
1-d).
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