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Opening addresses
PROFESSOR WILLIAM TRAGER

Head, Department of Parasitology
The Rockefeller University, New York, USA

It is a pleasure to welcome you to the Rockefeller University and to these symposia on the Biology of the
Malarial Parasites and Cultivation of Malarial Parasites. It is especially gratifying to see the numbers of cell
biologists and biochemists as well as parasitologists, and also to see the numbers of young investigators now
interested in malaria. This augurs well for a sustained concerted effort toward the control of this disease that
still claims so many lives and causes so much misery. It is altogether appropriate that this effort should be
coordinated by the World Health Organization through its Special Programme for Research and Training in
Tropical Diseases co-sponsored by WHO and the United Nations Development Programme (UNDP). It is
equally appropriate that this effort should receive the strong support it now has from the United States
Agency for International Development. These are the two organizations that have made possible the symposia
we are about to enjoy.

DR T. LEPES

Director, Division of Malaria and Other Parasitic Diseases, World Health Organization, Geneva, Switzerland

On behalf of the Director-General of the World Health Organization, I would like to welcome you to
the USAID/WHO Workshops on the Biology and In Vitro Cultivation of Malarial Parasites, and to express
our deep appreciation to you for having accepted our invitation to take part in the deliberations of these
working groups. I would like, also, to express our appreciation to USAID for having co-sponsored the
meeting and to the authorities of the Rockefeller University, and particularly Professor Trager, for being our
hosts and for all the arrangements that have been made to facilitate the smooth progress of our meetings.

I believe I do not need to underline the importance of this meeting in furthering scientific endeavours in
the development of new tools for the fight against malaria, i.e., chemotherapeutic and immunizing agents.
These studies have not only scientific but also practical implications for the future possibilities for controlling
malaria in the world. Therefore, it would not be an exaggeration to say that those interested and responsible
for the control of malaria around the world are expecting much from the outcome of this meeting.

It is gratifying to note the attention that has been paid in the last few years to major parasitic diseases,
among which malaria has a prominent place. It appears as though those responsible for socioeconomic
development in both developed and developing countries have begun to realize that the health of the
population may have considerable impact on development and on human productivity. The problems being
faced by developing countries have, after all, to be solved by man and it would be correct to say that a
healthier individual would make a better contribution to overall socioeconomic development. Therefore, it is
not without considerable pride that it is felt that the interest and support now being given to research on
these major parasitic diseases can be considered as an endeavour of social relevance.

As far as malaria itself is concerned, recognition of the insecticidal effect of DDT in the late thirties and
its application in the control of malaria turned the eyes of the world towards the possibility of eradicating the
disease, even without understanding many features of the parasite and its relationship to the host. As you
know, large-scale malaria eradication programmes were initiated in many countries of Central and South
America, Asia, Europe, and North Africa during the period 1956-60. In the first ten years, spectacular results
were achieved and malaria was eradicated in over 20 countries and territories. However, in the past few years
the many difficulties encountered by malarious countries, e.g., operational and administrative/financial
problems coupled with technical problems related to the resistance of certain anopheline species to
insecticides and of Plasmodium falciparum to 4-aminoquinoline drugs, forced them to convert time-limited
malaria eradication programmes into long-term control programmes. It must be stated however, that the
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concept of malaria eradication is still valid and that in fact 800 million people have been freed from the risk
of contacting endemic malaria infection. Another 800 million are receiving protection by means of
spraying, larviciding, and antimalarial drugs, but one must not forget that approximately 300 million people
in countries of Africa, south of the Sahara, are not covered by any organized malaria control activity. It
should be said perhaps that the tools so far available for the control of malaria cannot be considered as
sufficient for the interruption of transmission in certain parts of Africa where each person receives between 40
and 120 bites from an infective mosquito each year. The intensity of transmission of malaria in Africa and
the multiplicity of the problems encountered in the Americas and Asia, clearly indicate that the problem of
malaria will be with us for quite some time to come. It is evident, therefore, that only research can produce a
breakthrough to enable substantial progress to be made so that malaria control programmes can have a
lasting effect. In stating this, one is fully aware that the problem of malaria cannot and will not be solved
exclusively by malariologists or parasitologists. Only a cooperative effort on the part of scientists involved in
biology, molecular biology, immunology, chemistry, and biochemistry, and other specialists, can lead us to
the solution of this difficult problem.

In the last ten to fifteen years our knowledge of the biology of the malaria parasite has considerably
increased. I cannot forgo mentioning the contribution of the late Dr Sadun, who stimulated the efforts of
many research workers assembled here today. The tremendous number of observations made in the past few
years require critical analysis and I am sure you will undertake this with the necessary energy. Some eight
years ago I had a rather philosophical discussion with Dr Wallach as to whether plasmodia are
intraerythrocytic or endocytic parasites. Since then, Arnold, Ladda, Miller, and others have formulated their
own hypotheses, which we shall discuss here together with the many other aspects concerning ultrastructure,
metabolism, and enzymatic systems. In addition, we shall discuss the methodology of strain characterization,
which is a very important factor in the control of malaria by antimalarial drugs, and, finally, the questions
related to techniques for the preservation of plasmodia, which are especially required for basic research.

Since Bass published in 1912 his results on the cultivation of malarial parasites in vitro, many attempts
have been made to improve the technique to yield large quantities of parasites, as well as continued
maintenance of subcultures. In spite of improvements introduced, many scientists became sceptical about the
possibility of a breakthrough in this field. However, thanks to the perseverance of some veterans, we have
now not only the technique for continuous subculture, but we can look forward optimistically to the practical
applications that in vitro cultivation will have in the further development of research on all aspects of the
malaria parasite.

In this context, I would like to pay tribute to Professor Trager for his unreserved devotion and excellent
work of the last 30 years on the in vitro cultivation of plasmodia; work which has finally borne fruit, thus
permitting many of you to intensify your research.

It goes without saying that there are a number of problems and questions still to be answered. For
instance, the achievement of in vitro cultivation of the sporogonic and exoerythrocytic stages will require
considerable effort. Also, additional techniques will be required for mass production of the plasmodia
required for experimental development of immunizing agents and biochemical studies. We should not forget
that other techniques will be required for the separation of parasites from culture material containing foreign
protein. I have no doubt, however, that you will make a critical analysis of what has been achieved so far and
suggest realistic recommendations for future studies. With this in mind I wish you a very successful meeting.
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