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ABSTRACT 
Peptides synthesized by solid-phase 

procedures find a number of applications 
in research aimed at developing new 
methods of controlling malaria. The use of 
peptides has allowed the delineation of B 
and T cell epitopes in parasite antigens, 
convenient measurement of antibody 
levels, analysis of cellular immune respon­
ses, cell invasion studies and development 
of synthetic vaccines. Current trends in the 
use of synthetic peptides in malaria re­
search are outlined in this review. 

INTRODUCTION 

Malaria is a serious health problem 
in nearly all developing countries. In 
1986 it was estimated that there were 
489 million malaria cases, including 
234 million due to Plasmodium falci­
parum, of which at least 2 -3 million 
were fatal (68). The malaria situation 
worldwide has shown no improvement 
since this estimate was made. Many 
countries are unable to eradicate ma­
laria even by spending a large part of 
their health budget (10%-15% in the 
case of Sri Lanka) on spraying residual 
insecticides to control vector mosqui­
toes. Based on the successful use of 
vaccines to eradicate smallpox and to 
control many infectious diseases, the 
possibility of developing a vaccine 
against malaria is being investigated in 
several laboratories. A malaria vaccine 
which significantly reduces mortality 
and morbidity and one which is rela­
tively inexpensive will be, at the very 
least, a useful adjunct to other malaria 
eradication measures. An understand­
ing of the human immune response to 
malaria is important for the develop­
ment of a possible vaccine and for im­
proved therapy of the disease. Solid-
phase synthesis of peptides (37) and 
the development of techniques to 
simultaneously synthesize multiple 
peptides (17,25) have led to major ad­
vances in research aimed at controlling 
malaria and understanding the basic 
biology of the parasite. The different 
applications of synthetic peptides in 
this field are reviewed here. 

Life Cycle of the Malaria Tarasite 

Malaria infection in man is initiated 
by the inoculation of sporozoites 
through the bite of an infected mos­
quito when it takes a blood meal (Fig­
ure 1). The sporozoites enter the blood 
stream and are usually cleared within 
minutes by the spleen and the liver. 
Sporozoites then multiply asexually 
within hepatocytes as the extra erythro­
cytic forms. Each sporozoite may pro­
duce up to several thousand merozoites 
within a liver cell. These are released 
by the rupture of the hepatoctte about 
one week after the initial infection. In 
the case of P. falciparum, the mero­
zoites enter the bloodstream and invade 
erythrocytes to undergo asexual multi­
plication to form more merozoites that 
are released by the rupture of the in­
fected red cells. Occasionally male and 
female gametocytes are formed in the 
infected red blood cells. The gameto­
cytes when ingested by a mosquito un­
dergo gametogenesis within the mos­
quito midgut. Within 10 minutes of a 
blood meal, the gametes become ex­
tracellular and undergo fertilization. 
The zygotes thus formed become mo- . 
tile ookinetes and penetrate the midgut 
wall to form oocysts. The oocysts ma­
ture to produce numerous'sporozoites 
that migrate to the salivary glands to 
continue the cycle of infection in man. 

Identification and Analysis of the 
Epitopes on Malaria Parasite 
Antigens Recognized by Antibodies 

Some epitopes on protein antigens 
recognized by antibodies are deter­
mined by a linear sequence of amino 
acids (linear, continuous or contiguous 
epitopes), while others are dependent 
on the folding of the protein in bringing 
together amino acids far apart in the se­
quence (discontinuous or conforma­
tional epitopes.) Although conforma­
tional epitopes predominate in globular 
proteins, linear epitopes are sometimes 
relevant to host protective antibody 
responses. Linear epitopes can be iden­
tified by testing the reactivity of anti­
bodies with a series of peptides derived 
from the sequence of the protein. By 
using a monoclonal antibody (MAb) 
with a biologically relevant activity, 
e.g., inhibition of the invasion of red 
blood cells by parasites, it is possible to 
delineate a region of the parasite anti­
gen that is relevant to the design of a 
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