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Establishment of an innovative biomedical research platform in Africa for a diagnostic technology
development of concurrent multiple infectious diseases, a broad and comprehensive surveillance

system and an integrated health strategy of the infectious diseases
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This project had implemented in accordance with the original mission statement in the proposal as following
items:

1. "Development of diagnostic microbeads on the basis of molecular biology according to the needs of
countermeasures against infectious diseases": Dr. Fujii (Nagasaki Univ), Dr. Kurei (MBL, Co.Ltd), Prof.
Mwau, Dr. Muuo (Kenya Medical Research Institute (KEMRI))

Antigens for nine pathogens for the diagnostic micro-bead were purified by gene recombination technology
for evaluation. For C. tracomatis and E. granulosusu, we established a system for antigen purification and
production in a molecular biological laboratory in Kenya. In parallel, we selected 13 antigens for a multiplex
panel for 6 pathogens from the original 9 pathogens for the investigation of the simultaneous antibody
measurement system.

2. "A system development for multiple infectious disease surveillance": Prof. Kaneko (Nagasaki Univ), Prof.
Mwau, Dr. Muuo (KEMRI), Dr. Tojo (Univ. Tokyo)

We have built a community diagnosis system for comprehensive monitoring of several infectious diseases at a
community level. In survey areas, house structures were identified in satellite images, and blood-sampling
survey conducted for members in randomly selected houses. During the project period, blood-sampling
surveys were carried out in seven areas, in which about 10,000 blood specimens were collected. Using
multiplex antibody measurement system, we measured antibody titers for each sample. Using the finite
mixture model, the cut-off value was determined, and the antibody positive rates were calculated by area and
age. Additionally, geographical analysis was applied to project the distribution of each disease.

3. "A promotion program development to community-led program for infectious disease prevention": Dr.
Takeuchi (Nagasaki Univ), Prof. Kobayashi (Ryukyu Univ), Dr. Nakasa (National Center for Global Health
and Medicine), Dr. Akiyama (Nagano College of Nursing)

For the purpose of promoting community enlightenment after the above surveillance system was established,
we evaluated the effect of infectious disease education at school and its influence on the community. As a
result, the knowledge on parasitic diseases among school children increased and this lead to change in
behavior which in turn played a role in the prevention of parasitic infections. In addition, it became clear that
children passed the knowledge they had learned to their immediate adults. Although the infection rate of
schistosomiasis was low, there was no statistically significant difference; because re-infection was unavoidable
due to the nature of livelihood and infection are the same, Lake Victoria.

4. "International acceptance of the developed system of multiplex diagnosis and the spread to neighboring
countries": Prof. Kaneko (Nagasaki Univ), Prof. Mwau, Dr. Muuo (KEMRI)

We standardized the processes of each activity related to surveillance with the multiplex assay system:
developed community sampling frame, dried blood spot sampling, sampling shipping to the laboratory and
multiplex assays.

5. "Research activities by young researchers in Africa and Japan":

A Kenyan researcher obtained a PhD with the outcome from the project supported by the Japan Society for the
Promotion of Science dissertation program (Ronpaku). In addition, graduate students for masters and doctoral
program at Nagasaki University and other Kenyan universities conducted research and obtained degrees using
the project resources.

6. "A base system of resident registration using satellite images": Prof. Kaneko (Nagasaki Univ), Prof.
Shibazaki (Univ. Tokyo)

In order to apply a house recognition system for Civil Registration and Vital Statistics (CRVS), we started the
development of a deep learning algorithms using super-computer for automated house recognition in satellite
image. In addition, we developed and tested a registration system for pregnant women and newborns as part of
the vital statistics component of this project.
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