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Development will bring food security only if it is people-centered, if it is environmentally sound, if it is
participatory, and if it builds local and national capacity for self-reliance. These are the basic characteristics of
sustainable human development. James Gustave Speth (UNDP, 1994)

Introduction
In much of the world, resources for human life are meager at best. While the developed parts of the world enjoy
a standard of living higher than at any time in history, the benefits of technology and industrialization have not
been available to developing countries. The extreme lack of resources leads to very slow progress despite intense
interest and hard work; thus the technological gap between developing and developed nations continues to widen,
as discoveries and advances accelerate in the more favored countries while technological accomplishments of
developing nations are soon outmoded. It is apparent that developing nations will not be able to overcome this dis-
advantage if the situation is not addressed soon.

Developing nations should not be condemned permanently to such status. It is essential for world political
and economic stability to develop orderly plans to help struggling nations advance to technological production
levels rather than exist as marginal consumers. It is essential that all projects in such countries have distinct, stat-
ed goals for conversion of the developing nation to a developed nation, and that such goals be the overriding con-
sideration in the direction of the project.

Cognizant of the significance of the recommendations and with a real desire for prompt implementation,
we have established an "International Laboratory of Molecular Biology for Tropical Disease Agents (ILMB)"
whose main agenda is the transfer of biotechnology to developing countries. In this spirit, we have entered into
partnership with a number of international organizations including the United States Agency for International
Development (USAID), a number of United Nations Agencies such as the International Atomic Energy Agency
(IAEA), the Organization for African Unity (OAU), and a number of countries from the developing nations in
Africa and Asia. We are working with these partners toward:

— establishment of laboratories of molecular biology in developing countries;
— training of scientists in the new technologies through graduate programs, postdoctoral fellowships, and

workshops given in developing nations, and, specifically,
— the transfer of technologies in the development of recombinant vaccines and rapid diagnostic kits for

improving both human and animal health.

To illustrate these points, a few examples of the contributions of the ILMB will be provided under the head-
ing of human and animal health and the transfer of technologies to developing countries.

Human Health
According to the World Health Organization (WHO) report of December 2,000, there were more than 5 million
newly infected and over a total of 36 million people living with AIDS. Death due to AIDS in 2000 was more than
3 million. Developing nations in Africa and Asia carry the greatest burden of AIDS. Simple, inexpensive, and
effective vaccines and post-infection therapies for human immunodeficiency virus (HIV) infections are desper-
ately needed to control or diminish the spread of AIDS.
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In addition to the discovery of the causative viral agent, three important contributions have been made in
the development of recombinant vaccines for AIDS using animal models:

— classical or recombinant vaccines do not provide a sterilizing immunity but only reduce viral load;
— an attenuated live vaccine with a deletion in the nef gene provides sterilizing immunity; however, it caus-

es persistent infection and is lethal for some neonates and juveniles, and
— the replacement of the nef gene with a lymphokine gene enhances both safety and efficacy of the vaccine.

The ILMB provided contributions 1 and 3 (Ahmad et al, 1994; Giavedoni et al., 1993; 1996; 1997). Cur-
rently, we have employed an attenuated vaccine expressing interferon-g as both a prophylactic and therapeutic
vaccine.

Animal Health
The ILMB has made strong contributions toward the development of recombinant vaccines and rapid diagnostic
kits for important livestock diseases. We have developed a safe and highly efficacious recombinant vaccine for one
of the most deadly disease of livestock, rinderpest. This vaccine is heat-stable, inexpensive, easily-administered,
and allows serological differentiation between vaccinated and naturally infected animals. Consequently, prospects
for global eradication of rinderpest through mass vaccination of cattle are outstanding (Yilma, Giavedoni,Verardi,
Ismail). Dr. Gordon Ada, the internationally renowned immunologist, described the rinderpest vaccine as one of
the two outstanding live recombinant vaccines in the world (Nature 349: 369, 1991). The other is VRG, current-
ly in use for eradicating rabies in Europe and the US. Our recombinant vaccine for rinderpest has been showcased
at prestigious international meetings. For example, the vaccine was selected for presentation to illustrate the ben-
efits of animal biotechnology at the Annual Meeting of the American Association for the Advancement of Science
in Atlanta, Georgia.

Technology Transfer
Our accomplishments in the transfer of technology to developing countries have been acknowledged and sup-
ported in a number of scientific journals, including Nature (Stevens, Vol. 355, p. 194: 16 January 1992) and
Science ( 237:1289-1291, 1987 — War on Cattle Disease Divides the Troops.). Currently, the ILMB, in collabo-
ration with IAEA and USAID, has just completed the transfer of an inexpensive, simple rapid diagnostic kit for
rinderpest to Africa. "1
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