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Based on the annual plan of the year 2016, three subjects, Molecular epidemiology of
Dengue/Chikungunya fever, Molecular epidemiology of diarrheal diseases in Ghana, and
Development of new therapeutic drugs for infectious diseases in West Africa as joint activities to
strengthen research capacity of Ghana, have been implemented.

Two approaches were taken for research on Dengue/Chikungunya fever. As virological
approaches, Drs. Yamaoka, Ido and Hayashi collected epidemiological information and intended
to detect and isolate Dengue/Chikungunya viruses in Ghana. Serum samples from patients
with fever of unknown origin were tested for the presence of virus specific antibodies, virus
antigen, and virus RNA. In the year of 2016, we observed that around 20-30% of serum
samples were positive in IgM for Dengue or Chikungunya virus, whereas qRT-PCR failed to
detect virus RNA in any serum sample. Considering the high specificity of the ELISA kit used
in our study, it is very likely that Dengue/Chikungunya fever are endemic in Ghana. Along
with virological approaches, surveillance of Aedes mosquitoes was also done. Details are shown
in the report by Dr. H. Isawa, a collaborating researcher from National Institute of Infectious
Diseases.

Diarrheal diseases research composed of three components. In virological studies led by Dr.
Taniguchi, molecular characterization of rota virus in Ghana was intensively promoted in
collaboration with Dr. Katayama, NIID. After collecting diarrheal samples, rota virus was
isolated and whole genome sequencing was done. Vaccination program has been introduced in
Ghana; however, it was not as highly effective as that in developed countries including Japan.
In our project, genotypes of rota virus were shown to be heterogenous, and new and unexpected
genotypes of rota virus were not necessarily rare, suggesting that rapid molecular evolution is a
cause of little efficacy of rota virus in developing countries including Ghana. In bacteriological
approaches, pathogen profiles and drug-resistant bacterial pathogens were intensively analyzed
by Drs. Suzuki, Saito and Ms. Tani. From 140 samples, 71 bacteria were isolated and identified.
To collect information of drug-resistant bacteria, two responsible genes encoding ESBL gene or
carbapenemase gene were analyzed. It was suggested that bacterial pathogens with
drug-resistance are circulating in Ghana. As a parasitological approach, Dr. Ohta observed
that Cryptosporidium and Entamoeba sp. were the major pathogens detected in diarrheal
samples in Ghana. As new findings from parasitological approach, human infection with
bird-origin Cryptosporidium and human cases of Entamoeba moshkovskii infection were found

to be common in Ghana.



Development of new drugs for infectious diseases in West Africa was done under the subject
of research for strengthening research capacity of our Ghanaian counterpart institutes. It has
been clarified by Drs. Ohashi and Uto that Morinda lucida, a Ghanaian medicinal plant,
contained active components against protozoan infections endemic in Ghana, some of which are
accompanied by febrile and diarrheal symptoms. In the biological assays, three purified
components, Molucidin (ML-2.2), ML-2.3 and ML-F52, showed high efficacies against African
trypanosomiasis, leishmaniasis and malaria. In the year of 2016, essential information for
their practical use has been pursued. As preclinical information, those purified components
were tested for therapeutic and/or prophylactic efficacies in vivo. It was interesting to note that
one of the purified components, ML-F52, was more effective againt Trypanosoma brucei brucei
than the standard drug Suramin was, and the toxicity of ML-F52 to mammalian cells was low.
Although ML-F52 is a promising candidate of a new drug for African trypanosomiasis, its
content poverty in M. Iucida hampers bulk preparation. To overcome this difficulty, a new
method for ML-F52 preparation has been established; ML-2.3, a major component obtained from
M. lucida, can now chemically be converted to ML-F52 with a high yield, and the biological
property of the converted ML-F52 has proved comparable to ML-F52 directly purified from M.
lucida. 'Together, new and important information has been accumulated for developing new

drugs for infectious diseases from Ghanaian materials.
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