
INTRODUCTION

In 1990, nearly 40 years after the initiation
of worldwide campaigns to eradicate mal-
aria using vector control and antimalarial
drugs, it has been estimated that there are
270 million new cases of malaria each year,
that more than a million people die from
malaria each year, and that 2100 million
individuals live in areas with malaria trans-
mission. As malaria is still probably the
most important infectious disease in the
world, there have been major efforts in
recent years to develop vaccines for use with
traditional control measures.

The life-cycle of Plasmodium spp. is
complex in the human host, and offers a
number of potential targets for attack by
the immune system. The pre-erythrocytic
stages, i.e., the sporozoite in the blood
stream en route to the liver and the parasite
developing within hepatocytes, are attract-
ive targets for vaccine-induced protective
immune responses. These stages are not
associated with clinical illness or pathology
in humans. If they could be eliminated, then
parasites would never reach the erythrocytic
stage which is responsible for malaria dis-
ease. Furthermore, experiments in chickens,
mice, non-human primates, and humans
have repeatedly demonstrated that immun-
ization with radiation-attenuated malaria
sporozoites induces immune responses
against circulating sporozoites and/or liver-
stage parasites that protect against malaria.
Unfortunately, to be effective in inducing
protective immunity the irradiated sporo-
zoites must be delivered live. It is impossible
to consistently produce enough live sporo-
zoites for immunization of large human
populations; therefore, during the past 20
years there have been enormous efforts to
characterize the nature of the protective

immune responses induced by immuniza-
tion with irradiated sporozoites, and the
parasite antigens against which they are
directed, and to develop synthetic and re-
combinant subunit vaccines that duplicate
the immunity found after immunization
with radiation-attenuated sporozoites. In
1979 a conference was held at the Naval
Medical Research Institute, Bethesda, MD,
USA, at which investigators summarized
the state of the art in malaria vaccine devel-
opment. Their presentations were published
in a supplement of the Bulletin of the World
Health Organization (Vol. 57, 1979).

In the decade of the 1980s, application
of the techniques of modern molecular bi-
ology and immunology led to remarkable
progress in our understanding of the biol-
ogy of malaria parasites and the nature of
protective immunity after immunization
with irradiated sporozoites, and towards
realization of the goal of developing vac-
cines against the pre-erythrocytic stages of
the parasite. After identification of the ma-
jor sporozoite surface protein, the circum-
sporozoite (CS) protein, at the outset of the
decade, and the elucidation of the deduced
amino acid sequences of several CS pro-
teins in 1983-85, most efforts were focused
on producing protective antibodies against
the central repeat region of CS proteins.
These efforts have continued. However,
in the past few years there has been increas-
ing recognition that antibodies against the
repeat region of the CS protein represent
only one of many immune responses
against the sporozoite and liver stages of
the parasite that may contribute to protec-
tive immunity. T-cell responses elicited
by the CS protein and other malaria pre-
erythrocytic antigens can definitely protect
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against malaria. Evidence has accumulated
that antibodies to the flanking regions of
the CS protein and non-CS protein pre-
erythrocytic antigens may also play a role in
protection.

While some investigators worked on
characterization of protective immune re-
sponses and identification of the target anti-
gens of this immunity, others worked on
development of methods to assemble de-
fined synthetic or recombinant peptides
with adjuvants and delivery systems which
consistently elicit protective immune re-
sponses. Their pioneering findings in this
fledgling field of modern subunit vaccine
development have in many instances paved
the way for colleagues working on the devel-

opment of vaccines against other micro-
organisms.

In April 1989, a decade after the first
conference, the Naval Medical Research
Institute sponsored a second conference on
"Pre-erythrocytic stage malaria vaccine
development: Current status and future
prospects". Investigators from throughout
the world reported on characterization
of the biology, immunology, molecular
biology, and epidemiology of sporozoite
and liver stages of the parasite, and progress
towards development of vaccines against
the pre-erythrocytic stages of Plasmodium
spp. The proceedings of the conference are
published in this Supplement of the Bulletin
of the World Health Organization.
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