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Introduction

The International Council for Science, Regional Office for Africa (ICSU ROA) prepared and published
four science plans, one of them being on health and human well-being. To start the implementation of
the science plan, ICSU ROA, in collaboration with the National Research Foundation (NRF),
organized an international workshop of experts in this area on 25 — 27 August 2007 in Pretoria, South
Africa. The purpose of the workshop was for the experts to discuss the project themes proposed in the
science plan and to come up with concrete fundable projects for implementation. The workshop
programme featured keynote presentations, poster sessions and thematic group discussions on: (i)
HIV/IAIDS and public health; (ii) epidemiology and pathogenesis of diseases, and
traditional/complementary and alternative medicine; (iii) biodiversity and sustainable livelihoods, and
food and nutrition security; (iv) animal health and nutrition; and (v) water and sanitation. The
proceedings of the group discussions were further discussed in a plenary session and
recommendations made, on the projects that would be developed to launch the implementation of the
science plan.

Session 1: Welcome and General Introduction

ICSU ROA science Plans: Progress Report (Sospeter Muhongo)

The workshop was opened by Prof. Sospeter Muhongo, Director of ICSU ROA. He welcomed the
participants present, thanking them for the time set aside amidst other commitments, to attend the
workshop. He briefly recounted the history of ICSU which dates as far back as 1899 when the
organization was called International Organization of Academies. He further explained the vision of
ICSU and described its strategic plan which is centred on four major issues: (i) International research
collaboration; (ii) science for policy; (iii) universality of science; and (iv) structure and membership. He
then recounted the history of the creation and establishment of the ICSU Regional Office for Africa
and the preparation of its four science plans. He gave the justification for selecting the four priority
areas of ICSU ROA and presented the science plans and their concomitant projects.

In the discussion that followed, the safety of geothermal energy was questioned. The response was
that geothermal energy is obtained from hot springs and that, although the emission of toxic gases
from these sources cannot be excluded, this is generally negligible compared to emissions from
agricultural and industrial activities.

A concern was expressed with regard to competing allocation of resources between bio-energy and
food production. To this, Prof. Muhongo responded that bio-energies projects are intended to focus
mainly on non-food plants and food crop residues. Cultivation of non-food crops for energy will be
done on the arable land that is currently not used for agriculture.

A question was raised concerning the involvement of decision makers in the implementation of the
ambitious plans of ICSU ROA. The response was that the political structures on the continent are well
informed and have been involved in the preparation of the science plans. ICSU ROA interacts with the
African Union (AU), the African Ministerial Council on Science and Technology (AMCOST), and the
United Nations Economic Commission for Africa (UNECA) at various levels, including involvement of
ICSU ROA in the AU science and technology cluster. African governments will be the first to be
approached for implementation of aspects of the projects that are relevant to their respective
countries.



ICSU ROA Science Plan on Health and Human Well-being (Achuo Enow)

Dr. Achuo Enow presented the ICSU ROA science plan on health and human well-being, relating it to
the Millennium Development Goals, four of which are embodied in the science plan. He discussed the
major constraints to human well-being in Africa as outlined in the science plan. These include the
heavy burden of disease, inadequate healthcare infrastructure and services, food and nutrition
insecurity, and water and sanitation. Dr. Enow explained that ICSU ROA’s dream is to see Africa
inhabited by happy and healthy people, having access to food in sufficient quantities and of balanced
nutritional quality, with readily accessible healthcare services, and a pharmaceutical industry that
sustainably exploits the continents rich biodiversity and indigenous knowledge. He then presented the
five project themes proposed in the science plan, the implementation of which would enable
achievement of the set goals. The project themes are very broad and are each composed of several
sub-themes. He concluded by calling on the workshop participants to deliberate on the proposed
themes and come up with a few concrete flagship project proposals with which to start implementing
the science plan of ICSU ROA.

Session 2: Human Health

HIV/AIDS in Africa: Experience of Botswana (Jose Jackson-Malete)

Dr. Jackson-Malete presented the recent developments in the way HIV/AIDS is handled in Botswana.
She recognized the fact that HIV/AIDS is the greatest cause of death in sub-Saharan Africa. This
disease is responsible for a reduction in life expectancy at birth by up to 15 years in most of the
region, and by up to 30 years in five sub-Saharan African countries, including Botswana. She noted
that, while anti retroviral (AVR) treatment has dramatically reduced AIDS-related deaths in other parts
of the world, treatment in sub-Saharan Africa has remained very low due to high cost of drugs; poor
medical infrastructure; and low levels of personnel, most of whom are not well trained.

Dr. Jackson-Malete attributed the high levels of infection in Botswana partly to the fact that early
response to the disease was characterized by a general attitude of denial, misinformation and limited
understanding of the epidemic. As a result, response policies and programmes were constrained by
excessive focus on government (Ministry of Health) while other actors were left out. Despite this, she
expressed relief over the recent change in government policy whereby HIV/AIDS has been declared a
national crisis and primary threat to human development in the country. Hence, there is now a
coordinated multi-sector approach and appropriate prioritization of the disease; alongside increased
government funding. Botswana now responds to HIV/AIDS in 3 ways namely: (i) prevention through
abstinence, education and awareness-raising for behavioural change, encouraging the use of
condoms and promoting ARVs to prevent mother-to-child transmission; (ii) treatment by antiretroviral
therapy (ART), whereby, about 85 % of the people receive free treatment in public clinics, while
voluntary testing and counselling is offered by several centres country-wide; and (iii) scaling up
palliative care as well as community and home-based care programmes.

Dr. Jackson-Malete recommended some follow-up activities to reduce new infection rates. These
include: intensifying prevention of mother-to-child transmission in pregnant women; scaling up
behavioural change campaigns, especially among the youth; raising awareness on the role of alcohol
consumption; assessing prevention among homosexuals; and increased funding and strengthening of
civil society groups that target homosexuals and prostitutes.

She further explained the role of nutritional support as an invaluable complement to ART, as
demonstrated through a clinical nutrition trial in Botswana. She noted, however, that this area of
intervention requires further research, and suggested that the ICSU ROA project targeting HIV/AIDS
control should focus on such research.



In reaction to the presentation, the validity of reported statistics on the prevalence of HIV/AIDS in
Botswana was questioned, given that some sources indicate a prevalence rate of 33%. Dr. Jackson
explained that the reported prevalence level of 33% only reflects the situation among tested pregnant
women and that the level over the whole population is 17%. In response to a question on the impact of
AVR resistance on nutrition, she explained that there was another group of researchers in Botswana
looking into the matter but that the results of their work are not yet know.

Other comments from workshop participants were:

(i) the need to investigate any possible association between the AVR use and the development
of non-communicable diseases or between ARV use and the distribution of fat in children
living with HIV/AIDS;

(i) the need to design research programmes that can authenticate the numerous claims of
nutritional supplements that alleviate adverse clinical effects of HIV/AIDS, in order to protect
largely ignorant and desperate populace from massive exploitation.

African Traditional Medicine: Prospects and Challenges (Charles Wambebe)

Prof. Wambebe discussed the value of traditional medicine (TM) world-wide, as evidenced by the fact
that about 67% of the world’s new medicines introduced from 1981 to 2002 were derived from natural
sources. Comparing the world-wide diversity of commercialized medicinal plants, he showed that the
genetically poor north, particularly Europe and Asia, have far more commercialized species than the
genetically rich south. He noted, however, that policy orientations and commitment of countries and
the World Health Organization (WHO) to development of TM have been increasing over the years,
beginning with the Alma Ata declaration in 1978. He described the African regional strategy on
promoting the role of TM in health systems, adopted by the WHO Regional Committee for Africa in
Ouagadougou, Burkina Faso in 2000. The strategy comprises of 5 components namely: policy
formulation, development of local production, research promotion, capacity building and protection of
intellectual property rights (IPR) and traditional medical knowledge (TMK). He expressed delight with
the appreciable implementation of the strategy in sub-Saharan Africa as 23 countries in the region had
already developed national policies on TM in the period from 2001 to 2007.

Prof. Wambebe mentioned that the WHO approach is to support clinical research projects on the
safety and efficacy of TMs, advocate for the rational use of TM by promoting their evidence-based
use, and to develop technical documents. He discussed the respective roles of government, research
institutions, traditional health practitioners, and the private sectors in the development of TM. He also
underlined the importance of IPR protection and explained its objectives and principles.

To demonstrate the value of traditional medicine in Africa, Prof. Wambebe presented some success
stories on the continent:

(i) treatment of HIV/AIDS (decrease in viral load and increased CD4 levels on more than 60% of
patients) in Burkina Faso and in Senegal;

(i) treatment of malaria using NIPRD AM1 (a herbal phytomedicine) in Nigeria;
(iii) prevention of malaria using a herbal mosquito repellent produced by CSIR, South Africa;
(iv) treatment of sickle cell anaemia using Niprisan, in Nigeria.

Despite these achievements, Prof. Wambebe drew the attention of workshop participants to the
following challenges facing TM in Africa:

e Lack of human and financial resources due to the required high capital investment, against
competing demands;

e Lack of proper infrastructure, including equipment, energy and water;



e Difficulty to carry out appropriate scientific procedures and clinical methodologies;
e Obstacles related to patenting, regulations and licensing;
e | eadership problems and sometimes, the lack of political will.

In the discussion that followed a question was raised concerning government policy to regulate or
control the sustainability of exploitation of medicinal plants. Prof. Wambebe explained that the WHO
has published guidelines on good harvesting practices and that these are available for free but there is
a strong need to sensitize and raise awareness among users. In a related concern, the use of
biotechnology for in-vitro propagation of medicinal plants was also recommended. Another suggestion
was that government policy should target developing alternative sources of livelihood so as to divert
activities from over exploitation of the biodiversity. To this, Prof. Wambebe felt that such policy
changes are not necessary if the people are given royalties and if they are involved in programmes of
sustainable management of natural resources for improvement of their livelihoods.

A concern was also raised on the cost of securing IPR protection and on the awareness of existing
bodies that provide IPR protection. To this, Prof. Wambebe cited organizations such as the African
Regional Intellectual Property Organization (ARIPO) and the African Intellectual Property Organization
(Organisation Africaine de la Propriété Intellectuelle — OAPI) which are making efforts to cut down the
cost of IPR protection.

Another concern raised was that of the difficulty to get ethical clearance for the good research done on
the continent, given that such clearance is required for the research products to get world-wide
recognition. It was noted that ethical clearance committees exist at national level, together with
national drug regulatory committees, and that these committees have the appropriate guidelines and
are therefore expected to function as required.

Malaria: Biotechnology applications to its control in an African setting (Vincent Titanji)

Prof. Titanji presented statistics on the burden of malaria, showing that there are 350 — 650 million
yearly clinical episodes world-wide, of which 60 — 90% occur in Africa. The statistics also show that
malaria accounts for 30 - 60% of patient admissions in clinics, and is responsible for the death of one
child every 30 seconds. He listed three standard methods for malaria control, namely: insecticide
treatment of bed nets, rapid case detection and treatment, and environmental hygiene and vector
control. He remarked, however, that although these control methods can reduce malaria by up to 80%,
they are not sustainable, hence the need to apply biotechnology in controlling the disease. This
approach, he said, focuses on 4 elements namely: drug development, vector incapacitation, vaccine
development, and differential diagnosis involving speciation and drug sensitivity of malaria parasites.

Elaborating on vaccine development, Prof. Titanji provided clinical evidence for the usefulness of a
malaria vaccine and described the epidemiological approach in vaccine development, as well as the
criteria for validating the protective malaria antigens. As an illustration of the concept, he described the
isolation and testing of antigens that are specifically recognized by resistant adults, with particular
reference to clone UBO05 isolated from the cDNA of Plasmodium falciparum. He noted, however, that
the sero-epidemiological approach to malaria control faces such limitations as:

(i) the fact that not all protective responses operate through antibodies;

(ii) the risk of polyclonal activation that may lead to the production of irrelevant antibodies;

(iii) the role of genetic factors in immune responsiveness to malaria antigens.
Prof. Titanji went further to demonstrate the role of biotechnology in guiding drug policy, and cited the
example of Cameroon where, evidence from molecular characterization of drugs guided the

government to ban Chloroquine for use in frontline treatment of malaria, and to replace it with
Artemisinin-based combination therapy.



In conclusion, Prof. Titanji noted that:

(i) the sero-epidemiological screening approach is useful for identifying protective antigens such
as circumsporozoite protein;

(i) the novel antigen UBO05 is a potential marker of protective immunity to malaria and should be
further investigated;

(iii) biotechnology can be employed for disease diagnosis, vaccine and drug development, and
to incapacitate vectors of P. falciparum.

In the discussion that followed, concern was expressed in relation to capacity building, given that
molecular biology and immunology is a very challenging discipline. It was admitted that capacity
building in this discipline requires practical training and that theoretical teaching is not enough.

Session 3: Human Well-being

Food and nutrition security (Joyce Kinabo)

Prof. Kinabo discussed the concept of food and nutrition security, stating that it refers to the access to
food and provision of adequate care and attention in the household and the community. This requires
meeting the physical, mental and social needs of all members of the household, particularly that of
vulnerable groups. It also requires ensuring unrestricted physical and mental development. She made
reference to the FAO definition of food security and further defined the concept at the individual,
household, and national levels:
= FAO: Food security is achieved when all people at all times have physical, social,
psychological, and economic access to sufficient, safe, and nutritious food that

meets their dietary needs and food preferences for a healthy and active
productive and reproductive life.

. Individual: Individual food security refers to the ability of the individual to access and
consume food, and for the food to be properly utilized in the body for a healthy
life.

= Household: At household level, food security means the ability of the household to

acquire food either though direct production, or purchase/transfer/exchange,
which is adequate in quantity and quality, to fulfil the nutritional needs of all
members of the household.

. National: National food security refers to the assured national availability/supply of food
to meet per capita minimum requirements of the population during a reference
period. This is determined by factors such as domestic food production, trade
policies, world food prices and imported food and food aid.

Food security, as explained by Prof. Kinabo, embodies three key elements namely: availability,
accessibility and utilization. Food availability is governed by adequacy and stability of supply, and is
determined by production (quantity), nutritional adequacy, acceptability, safety and quality, storage,
processing, social and environmental sustainability, trade policies and world food prices. Access to
food is determined by factors such as income (including its generation and distribution policies),
employment, purchasing power, private transfers, transportation and market infrastructure, and socio-
cultural contexts (culture, beliefs and traditions). Food utilization is determined by the health status,
level of activities, metabolic efficiency, diseases, and food factors.

With statistics covering the past two or three decades on some indicators of under nutrition, Prof.
Kinabo showed that food and nutrition insecurity has persisted in Africa over the years, despite various
efforts to address the situation. Majority of the population cannot acquire and effectively utilize the
food they need for a healthy life and this remains one of Africa’s greatest challenges. She discussed
the factors that hinder food availability, accessibility and utilization in Africa, and proposed actions to
address these challenges:



(i) Food availability can be improved through new technologies including biotechnology, farm
incentives, infrastructure development, improved trade and marketing policies, improved
access to productive assets, reliable funding, improved healthcare services, and intensified
education.

(i) Food accessibility can be improved by reducing poverty, thereby improving the purchasing
power of the poor, facilitating asset accumulation and strengthening productivity and
production incentives. It is also important to create capacity for quick response to changes in
food prices.

(iii) Food utilization can be improved through health promotion, dietary diversification, improved
food preparation methods, nutrition education, raising awareness of the problems and
promotion of balanced diets.

In the discussion that followed, it was noted that, for many African countries, food production is not
the major problem as lots of food are produced on relatively small areas. The bigger challenge is
usually that of distribution as most of the producing areas are rural enclaves with no infrastructure for
transportation to areas where the food is needed.

A question was raised as to why Africa has moved from food-secured to food-insecure in just over
one generation. The response was that globalization has caused changes in feeding patterns. For
example, most of the fish produced from Lake Victoria is exported, leaving the locals with low quality
remains.

On the question as to whether intake of bad food can be considered an aspect of food insecurity,
Prof. Kinabo replied that there is no such thing as bad food, except if the term refers to “junk food’.
She noted that cholesterol loading is a problem mainly encountered in processed food and that in this
case the problem can be resolved by reviewing food processing technologies.

Feeding livestock for human well-being (Lindela Ndlovu)

Prof. Ndlovu drew the attention of workshop participants to the increasing demand for livestock
products and attributed it to the increased levels of disposable income, urbanization, and changes in
life style. He showed that Africa’s local production of meat and milk in recent years only meets 95% of
the demand. He discussed health issues related to the consumption of meat, pointing out the positive
attributes such as the supply of proteins high in amino acids that are lacking in plant proteins,
minerals, and n-3 fatty acids. He also pointed out the negative effects of meat products, such as fatty
acid constituents, and association with diseases, particularly hypertension, cancer, coronary heart
diseases and diabetes.

Prof. Ndlovu explained the impact of animal feed on the quality of meat, for example, high protein diets lead
to increased lean tissue deposition while high energy diets produce meat with both lean and lipid. He noted
that low energy diets tend to produce tough and dry meat with poor flavour, and that although some fatty
acids are associated with non-communicable diseases, there are essential fatty acids required in meat
products. These essential fatty acids can only be achieved through the animal feed. Polyphenolics,
particularly Flavonoids and Phenolic acids have proven to be very useful for this purpose. They have the
additional advantage of protecting against degenerative diseases, and also act as antioxidants.

He considered the fact that Polyphenolics reduce total fat content in meat and improve the profile of
fatty acids there-in by increasing the levels of essential fatty acids; and bearing in mind their
abundance in African environments, he recommended that they should form an important base for
animal nutrition. He cautioned, however, that structures of Polyphenolics are variable and this calls for
site-specific studies of their effects on productivity. He also recommended assessment of product
quality and productivity indices of animal feeds, and called for increased use of sorghum and
indigenous browse species that contain intermediate levels of tannins in animal feeds.



Additional comments emerging from the discussion include the need to emphasize on developing cheap
and easily adoptable methods of processing animal feed so as to increase accessibility by farmers; and
the need to consider palatability when evaluating feed quality. Another recommendation was to consider
the usefulness of tannins in chicken feed, given their antioxidant and antimicrobial potentials.

International Brain Research Organization (Abdul Kadir Mohammed)

Prof. Mohammed introduced the International Brain Research Organization (IBRO) which is one of the
29 Scientific Union Members of ICSU. He gave the objectives of IBRO which include: (i) to develop,
support, and promote scientific research in all fields concerning the brain; (ii) to promote international
collaboration and interchange of scientific information on brain research throughout the world; and (iii)
to provide for, and assist in education and the dissemination of information relating to brain research
by all available means. He mentioned that since the 1990s, IBRO focuses on the promotion of
neuroscience, and especially on the training of young researchers in disadvantaged regions of the
world. In this regard, the organization runs a fellowship programme (the Rita Levi-Montalcini
foundation fellowship) for African women neuroscientists. This is a two-year grant for training abroad
or in another African University outside the grantee’s own country. IBRO also provides research
fellowship grants (1 month — 1 year) to neuroscientists aged below 45 and working in disadvantaged
countries; as well as travel grants for neuroscientists to attend international meetings. Prof.
Mohammed also explained the IBRO schools and workshops programme through which the
organization runs neuroscience training courses in several African countries.

During the discussion, it was noted that, in the ICSU strategic plan, neuroscience features among the
areas recommended for action to develop new avenues and that this may need to be considered in
the second round of ICSU ROA projects. Prof. Mohammed testified that there is interest in cerebral
malaria and epilepsy and these may be of importance to Africa. He added that a conference will be
held in Ghana to this effect. He further mentioned that sleeping sickness, a rather neglected disease,
could also be of interest.

World data Centres (Daisy Selematsela)

Dr. Selematsela gave the historical background of the creation of the World Data Centres (WDC),
relating it the International Geophysical Year (IGY) and the need to manage geophysical and solar
data on a global scale. She explained the operational principles of the centres which include: (i)
providing data to scientists in any country free of charge or at a minimal cost not exceeding copying
and mailing costs for requested data; and (ii) operating for the benefit of the international scientific
community and providing a mechanism for international exchange of data in all disciplines related to
the earth, its environment, and the sun. These principles imply open and non-discriminatory access to
all scientists and long term operational support by host institutions. She revealed that there are 50
centres in 12 countries, and that although the initial focus was on the physical sciences (solar-
terrestrial, geomagnetism, oceanography, meteorology, glaciology), the centres now cover a broader
spectrum of environmental sciences, including soils, climate and paleoclimate, biodiversity and
ecology, human interactions in the environment, and land processes.

Dr. Selematsela pointed out some benefits of the WDC system, such as closer interaction and data
exchange between individual scientists instead of between institutions or countries; international
coordination and cooperation in the compilation of databases; long-term preservation and curation of
data sets; consistent level of capability using modern data management techniques and adherence to
national and international standards; and establishment of a digital network of data centres. Looking in
perspective, she saw the Group on Earth Observations (GEO) / Global Earth Observation System of
Systems (GEOSS) as an emerging environment for international collaboration and data exchange,
adding that information technology (IT) can re-energize the WDC system and render it more relevant
to today’s scientific community. These not withstanding, she identified a number of challenges facing



the system. These include: (i) meeting new scientific and societal needs, for example, data on
environmental processes and their interaction with human systems are not yet covered by the WDCs
or any other network; (ii) capacity building to manage and archive scientific data throughout the world;
and (iii) affordability of the resources required to adopt new information technologies. She
recommended that these challenges can be resolved by extending the network through the creation of
new centres and partner sites, especially in developing countries; exploiting new technologies to
modernize the centres; ensuring data stewardship through long-term data archiving and data rescue;
and improving communication and collaboration by liaising with key international science programmes.
She concluded by pointing out the strengths and weaknesses of WDCs. The strengths include good
disciplinary support; full and open access, including tools; long-term stewardship with institutional
commitments; and addressing both regional and global problems. The weaknesses are that the
centres do not function as a real system and as a result there is variation in handling of metadata and
multidisciplinary research is difficult; there is no active management system; and there is no significant
support for implantation in developing countries.

Session 4: Speed presentations on Posters

Assessment of knowledge, and perceived HIV/AIDS risky behaviours among
adolescent drug users in Dar-es-salaam city, Tanzania (Stephen E D Nsimba)

In a study to assess the impact of illicit drug abuse on the exposure to risks of HIV infection among
youths in 3 municipalities in Dar-es-salaam, it was found that drug addiction could push the users to
inject themselves with used syringes earlier thrown away. The drugs also push many of them into
reckless and unprotected sex.

Regression model from baseline survey data of Namibia to help monitoring youth, sex
workers and truck drivers against HIV/AIDS (Lischen Haoses-Gorases)

Data from a baseline study in Namibia was used to develop regression models to monitor behavioural
change among youths, sex workers and truck drivers, with regard to protection against HIV/AIDS
infection. The results showed that, in all three groups of the population studied, alcohol consumption
reduced the willingness to use condoms. In contrast, adoption of protective precautions was easier
among individuals who take intravenous drugs, those who voluntarily test for HIV and for youths and truck
drivers who follow TV information about condom brands. Among the youths, protection against HIV/AIDS
was influenced by the level of education, the age at first sexual encounter, as well as the strength of ties
to cultural practices. Self protection using condoms among truck drivers was influenced by distribution of
free condoms, frequency of having sex, the price of condoms and the time it takes to acquire them.
Among sex workers self protection using condoms was influenced by age, number of people supported
(dependants), and information from the media (radio and TV). It is concluded that efforts on community
education and awareness raising need to be intensified and condoms made more accessible.

The ecology of a re-emerging water-borne disease: Cholera (Marna Van der Merwe)

A study was conducted in Beira, Mozambique, to identify the environmental variables that determine the
occurrence of the cholera bacterium, Vibrio cholerae in natural environments and how these can
influence policy and intervention strategies. The results showed that toxigenic Vibrio cholerae occurred in
the estuary and coastal waters throughout the year and different strains respond differently to
environmental factors such as water temperature and salinity. The occurrence of the bacteria in the
study area could not be associated with phytoplankton (cyanobacteria). The persistent growth of the
bacterium and the changes in its virulence state in the natural environment requires further investigation.



Research on fungal genetic resources as potential and sustainable sources of
mosquito larvicidal formulations for control of malaria transmission in sub-Saharan
Africa (Josiah Ouma Omolo)

Based on the numerous biotechnological applications of fungi, a study was carried out to investigate their
potential use as mosquito larvicide in the control of malaria. The results showed that fungi can represent a
sustainable source of insecticide formulation that targets mosquito larvae. Therefore Africa’s rich fungal
genetic resources could be exploited to find a solution to the malaria control problems on the continent.

Longitudinal development and tracking of blood pressure and fat patterning of rural
South African children (Kotsedi D Monyeki)

Hypertension, obesity and under nutrition were monitored in children over a growth period from
childhood to adolescence. The study revealed that overweight increased over time in primary school
girls while hypertension decreased. Under-nutrition increased with time in boys compared to girls and
body weight parameters were significantly higher in girls than in boys. Tracking of blood pressure was
moderate for systolic pressure and low for diastolic pressure. Although the study does not provide any
evidence of preventing hypertension and obesity at advanced ages if screening and intervention are
done during childhood and adolescence, such early screening is still strongly recommended despite
its cost. Early detection can facilitate efficient interventions, especially through change of life style.

Medicinal plants of the Tugens of Koibatek district, Kenya (Nelson T Maara)

Despite the importance of traditional medicine in Africa it faces some challenges such as preservation
of the biodiversity and of the traditional knowledge base which is rapidly lost, as the custodians of the
knowledge age and dies without passing it on. A study was therefore conducted to identify medicinal
plants in the Tungens of Koibatek district in Kenya and classify them in terms of the diseases they
treat. The study showed that some of the species have antibiotic properties. Unfortunately many
species are also threatened by unsustainable harvesting. It is thus recommended to develop
protection policies while research should focus on domesticating these species.

Use of local plants in pest control for sustainable agriculture, food security and
biodiversity conservation (Sunita Facknath)

Conventional chemical pesticides are not only too expensive for resource-poor farmers in Africa, but
they are also harmful to the environment, including their toxicity to humans and to beneficial species.
On the other hand, many plant species have developed self defence systems through own synthesis
of organic compounds that keep away pests and pathogens. Their mode of action is variable and
includes antifeedant, repellent, egg-laying deterrence, growth inhibition and outright toxicity. These
“botanical pesticides” (as they are called) occur in various plant parts and can be extracted for use
where most needed, including treatment or prevention of human and animal diseases. For example,
the spread of chikungunya, dengue fever and malaria can be prevented by using neem extracts to
repel mosquitoes or inhibit their development.

Other plants with known pesticide properties include citronella, garlic, eucalyptus, goat weed, ginger,
onion, citrus, guava, ayapana, vetiver, ligustrum, lantana, pepper, Artemisia absinthium (wormwood)
and Argemone mexicana (Mexican Poppy).

Comparative performance of three edible snail species under an intensive cage
system in Cameroon (Kingsley A Etchu)

The conventional sources of animal protein such as milk, meat and eggs are not available in sufficient
quantities and are becoming increasingly too expensive for the common Cameroonian to afford. Snails
provide a suitable alternative, owing to their high protein content (16 — 18%), in addition to other useful
attributes of the meat, especially for pregnant women. However, snail production in Cameroon is still
limited to collection from the wild, a practice whose sustainability remains questionable.



Considering the nutritional and medicinal value of snails, the need to intensify their production in a
sustainable manner prompted a study to compare the productivity of three common edible species
under an intensive cage system. The results showed that intensive rearing of snails could be a
promising economic activity to alleviate poverty, besides the benefit of providing a cheap and
affordable source of animal protein for human nutrition.

Assessment of quality and cost implications to users of water sold by street vendors
in Dar-es-salaam city, Tanzania (Gabriel Kassenga)

Household water supply remains a burning problem in Africa, both in urban and rural environments.
The regular water supply companies hardly cover more than 50% of urban households, leaving many
people, particularly the poor, to pay very high prices to informal street vendors who distribute water
using truck tankers or hand-push carts.

A study was carried out in Dar-es-salaam city to assess the quality and cost implications of using
water from the informal sector. The study revealed that, many poor households spent about 7.5 — 29%
of the daily income to obtain water from street vendors at prices ranging from 6 to 46 times that of
piped water. Besides, the chemical and biological quality (bacterial loading) of water from street
vendors was less than that of piped water. It is concluded that, given the increasing rate of
urbanization, the informal water supply sector will remain a necessity to complement piped water
supply but this sector needs to be regulated by government policy, both in terms of price and quality
control.

Session 5: Thematic group discussions

The core business of the workshop was done during this session where workshop participants broke
up into working groups to consider the project themes proposed in the science plan and the
presentations discussed in preceding sessions, and come up with project concept notes for
preparation of fundable projects. Guidelines were provided to orientate the discussions such that the
concept notes produced at the end may lead to projects that would have a significant impact on the
health and well-being of the African people.

Key questions to be considered in the discussion
In developing the concept note, the working groups were advised to consider the following questions:

(i) Can the project envisaged, if implemented, help improve human health and well-being in
Africa?

(ii) What are the burning issues that would have maximum impact on the society?
(iii) Are these issues capable of attracting government support?

(iv) To what extent would the project help national governments to achieve internationally set
goals, e.g. the MDGs?

(v) What is the scale or scope of the project (e.g. a community within a country, a single
country, a region covering several countries, a socio-economic class across a region,
etc)?

(vi)  Would the project have a bearing with the development agenda of African countries?

(vii) Do we have on the continent, the required expertise to implement the project?
(viii) Do we have the required infrastructure for the envisaged projects?

The ICSU ROA science plan on health and human well-being is the main guiding document for the
preparation of the concept note. However, working group members may include other sub themes and
tittes that might have been left out in the science plan, or that have become of significant importance
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after the science plans have been produced. The ultimate goal of the concept note is to have projects
with high impact, multi-disciplinary, and cutting across several countries, while at the same time,
leaving room for country-specific adaptations or adjustments.

Expectations from each group

Each working group was expected to come up with a project concept note having the following

characteristics:

i)  Provisional title of the project,

i) Project themes and sub-themes that will later be developed by a constituted task force,
iii) General and specific objectives of the project,

iv) The deliverables of the project,

v) Mile stones to assess progress in the project implementation,

(
(
(
(
(
(

vi) Areas of emphasis in the project, for example, capacity building (training of researchers,
technicians, building of laboratories, etc),

(vii) Duration of the project and provisional budget.

Session 6: Reports from the group discussions

Group 1: HIV/AIDS and public health

The group examined the double burden of diseases in Africa in the context of communicable and non-
communicable diseases (CDs and NCDs) and proposed the following project:

Title: Double burden of diseases in Africa: Communicable and non-communicable diseases.

Themes and sub-themes:

(i) HIV/AIDS and tuberculosis
e Anti-retroviral (ARV) adherence, side effects and resistance
e Substance abuse and HIV/AIDS risk behaviours among youths and adolescents

e Nutrition, HIV/AIDS and TB: Randomized clinical trial of patients with co-infection of HIV
and TB (on ARV and not on ARV)

e Water quality and quantity requirements for people living with HIV/AIDS
(ii) Malaria: Monitoring adherence to artemisinin-based combination therapy (ACT)

(iii) Non-communicable diseases: Understanding the determinants of non-communicable diseases
in Africa.

Objectives

According to the group, the general objectives of the proposed project are: to reduce the burden of
communicable and non-communicable diseases in Africa; strengthen health promotion and disease
prevention in the continent; and to build capacity in the management of cardiovascular and other non-
communicable diseases. The specific objectives per sub-theme are as follows:
(i) Anti-retroviral (ARV) adherence, side effects and resistance

e To identify the determinants of adherence to AVR

e To understand the molecular and biochemical basis for resistance to AVR

e To carry out a multi-level intervention for improving adherence to AVR
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(ii) Substance abuse and HIV/AIDS risk behaviours among youths and adolescents
e To study the chronic effects of drug abuse on a cross-section of adolescents

e To study the effect of drug addiction on the mental health and behaviour, using animal
models

e To carry out education and awareness-raising campaigns for behavioural change
(iii) Nutrition, HIV/AIDS and TB: Randomized clinical trial of patients with co-infection of HIV and
TB (on ARV and not on ARV)
e To determine the micro-nutrient status of co-infected (HIV/AIDS and TB) patients
e To compare the physiology and pharmacokinetic role of food-derived vs. synthetic
micronutrients on the nutritional status of patients
(iv) Water quality and quantity requirements for people living with HIV/AIDS
e To identify the perceptions of people living with HIV/AIDS with regard to their needs
e To identify water quality indicator micro-organisms
e To advocate for appropriate policies on the needs of patients

(v) Malaria: Monitoring adherence to artemisinin-based combination therapy
e To identify the determinants of adherence to ACT
e To carry out multi-level interventions for improving adherence

(vi) Understanding the determinants of non-communicable diseases in Africa

e To assess the risk factors for cardio-vascular diseases and diabetes in rural and urban
adolescents in Africa through longitudinal studies

e To study the effect of lifestyle changes (diet and physical activity, and environment) on
health outcomes in children and the elderly over time

Deliverables

e Reduced burden of disease

e Improved psychological well-being

e Networking among scientists within Africa and beyond
e Capacity building

e Policy development or revisions

Milestones

e 75 African scientists trained at the levels of laboratory technician, MSc. and PhD during
the project span

e Published evidence-based policy guides and decision-making tools
e Information dissemination and training workshops at the end of each year

Project duration and budget

e Duration: 5 years
e Estimated cost: 55 Million US Dollars

Discussions and comments

It was suggested that because of the influence of environmental factors on CDs and NCDs, research
operational zones should be based on ecological zoning. Study sites should be established all over
the region with command posts in some ‘hot’ areas. It was also remarked that research on NCDs
should include studies on genetic relationships as well as monitoring of disease progress in the
affected children. It was also suggested that data for the project should be managed by CODATA for
secure storage and improved accessibility.
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Group 2: Epidemiology and pathogenesis of diseases; Traditional/Complementary and
alternative medicine

The group considered a multi-disciplinary approach to understanding the scientific basis of diseases in
Africa and for application of traditional/complementary and alternative medicine in management of the
diseases. The focus would be on infectious diseases such as malaria, tuberculosis, HIV/AIDS and
water borne diseases. The following project was therefore proposed:

Title: A multi-disciplinary approach to utilize science and appropriate technology for alleviation
of disease burden in Africa, with special emphasis on malaria, TB, HIV/AIDS and water
borne diseases.

Themes and sub-themes:

(iy Epidemiology of target diseases
e Disease transmission dynamics
e Ecology (including impact of climate change)

(i) Pathogenesis of target disease
e Molecular mechanisms of infection
e Vector-host-pathogen-environment interactions

(iii) Drug resistance patterns
e Documentation of drug resistance
e Drug resistance mechanisms
(iv) Capacity building
e Human resource (research, technical and field personnel)
e |Infrastructure (reference laboratories and centres of excellence)
e Health systems logistics
e Quality Practice in Biomedical Research (WHO)
e Good Laboratory Practice (WHO)
e Good Clinical Practice (WHO)
e Good Manufacturing Practice (WHO)

(v) Networking
e Exchange fellowship programmes
e Collaborative projects
e Scientific meetings
e Exchange of research materials
e Internet connectivity/interaction
(vi) Diagnostics
e Biomarkers of disease
e Development of diagnostic kits
e Patenting and marketing
(vii) Vaccines
e Bioinformatics
e Vaccine candidate identification and validation
e Pre-clinical and clinical testing

(viii) Documentation of indigenous medical knowledge
e Ethno-botanical surveys
e Database development
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(ix) Safety evaluation, scientific validation, and IPR issues

Toxicology evaluation

Safety pharmacology

Efficacy evaluation

Protection of Intellectual Property Rights

(x) Drug discovery and development

Bio-assay guided fractionation
Isolation and structure elucidation
Process technology development
Quality assurance systems
Standardization procedures
Formulation

Clinical testing

Ethical considerations
Manufacturing and marketing

(xi) Sustainable utilization of biodiversity

Cultivation of medicinal plants
Good agricultural, collection and harvesting practices
In situ and ex situ conservation of endangered species

Environmental impact assessment

(xii) Genetic resources bank

Collection of genetic resources
Storage of genetic resources
Access to the bank

Intellectual Property Rights
Bioethics

(xiii) Socio-economic and policy aspects of new interventions

Cultural practices and attitudes
Indigenous knowledge systems
Science-based policy formulation
Health economics
Socio-economic impact analysis
Advocacy

Objectives: The general objective of the proposed project is to utilize science and technology in a

multi-disciplinary approach to reduce the burden of high impact transmissible diseases in
Africa: malaria, tuberculosis, HIV/AIDS and water borne diseases. The specific
objectives of each theme are as follows:

(i) Epidemiology of target diseases

To identify the factors influencing the targeted diseases
To identify the spatial and temporal trends in the targeted diseases

To model and predict the emergence of the targeted diseases with changing
environmental conditions
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(i) Pathogenesis of target diseases

e To investigate the molecular basis of infection of the target diseases
e To study the molecular interactions between the pathogens and the host

(iii) Drug resistance patterns

e To understand the molecular and biochemical bases for disease resistance to drugs

e To understand the molecular and biochemical bases for resistance of disease vectors to
pesticides

e To catalogue the frequency of drug resistance in targeted diseases and of pesticide
resistance in the corresponding disease vectors

e To develop the capacity for rational synthesis of new drugs and pesticide formulations, so
as to circumvent the development of resistance
(iv) Capacity building
e To train and upgrade research, technical and field personnel to acquire the relevant skills
e To strengthen reference laboratories and centres of excellence
e To improve health system logistics

(v) Networking
e To create mechanisms for exchange of materials, personnel and information

(vi) Diagnostics
e To develop, validate and field testing of sensitive, specific and affordable diagnostics kits

(vii) Vaccines
e To develop and validate new vaccine candidates

(viii) Documentation of indigenous medical knowledge

e To conduct Ethno-botanical surveys of the most widely used medicinal plants for the
targeted diseases

e To develop reference database of African medicinal plants

(ix) Safety evaluation, scientific validation, and IPR issues

e To undertake toxicological, pharmacological and efficacy evaluation of the medicinal
natural products for the targeted diseases

e To protect Intellectual Property Rights of all stakeholders

(x) Drug discovery and development

e To identify pharmacologically active natural compounds and formulate them into
prescription drugs

e To standardize the formulation, dosage, stability and storage of indigenous remedies

e To protect indigenous knowledge so as to encourage trust and information sharing

e To establish partnerships between traditional practitioners, scientists, medical
practitioners and manufacturers for drug development and commercialization

(xi) Sustainable utilization of biodiversity

e To develop practices that sustain ecosystems for health and human well-being

(xii) Genetic resources bank

e To collect, store and render accessible genetic resources

e To devise appropriate mechanisms for Intellectual Property Rights protection and
bioethics issues
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(xiii) Socio-economic and policy aspects of new interventions

e To promote practices, attitudes and indigenous knowledge systems that will facilitate wide
acceptance of new health interventions

e To provide science-based evidence for policy formulation
e To carry out socio-economic impact analysis and advocacy of the new interventions

Deliverables:
e Capacity building (human resource and physical infrastructure)
e Database on African traditional medicines
e |Low cost, sensitive and specific diagnostics
e Phytomedicines (single & multi-component products)
e Propagation protocols for medicinal plants
e Disease prediction models
e Drug resistance maps
e Vaccines

Milestone to assess progress in the project implementation:
e Project task teams constituted
e Fundable projects developed
e Funding from donors secured
e Project grants (to research teams) disbursed
e Each project implemented
e Deliverables attained

Areas of emphasis:
e Capacity building (ref. themes and sub-themes, objectives, deliverables)
e Infrastructure development (ref. objectives and deliverables)
e Quality assurance systems
e Monitoring and evaluation/project outcome mapping

Duration of the project: - 5 years
Estimated costs: 100 Million US Dollars over 5 years.

Discussions and comments

It was suggested that the research on epidemiology and pathogenesis of diseases should include
tissue culture and techniques for vector control (like insect breeding). To be included also is an effort
to develop medicines from animal sources. Diseases like cerebral malaria can be studied using animal
testing and this should be included in the project.

Target tropical diseases should be selected for study including their effects on the vulnerable groups
of the society, especially children. It was also recommended that the term “traditional medicine” should
be spelt out in the project title as this will form an important component in the proposed research.

Group 3: Food and nutrition security in Africa

The group considered the food and nutrition security challenges on the continent, noting that although
global food production is adequate, Africa still suffers from low yields and food shortages. This is
attributed to factors such as declining soil health and fertility, poor management, land use changes,
and the impact of climate change. It is noted, however, that Africa has a potential for increasing its
food production and reducing food losses at post-harvest and storage, as well as at the level of
consumption. On this basis the following project was proposed:
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Title: Improvement of food and nutrition security in Africa

Aim: The aim of this project is to improve production, accessibility and utilisation of food for improved
health and well being in Africa. A four-pronged approach is proposed, to improve food security at
the field level (food production); at the post harvest level (food storage); at the domestic level
(accessibility to food); and at the personal level (health status).

Sub themes:

1. Increasing food production in a sustainable manner

Objectives: The main objective of this sub-project is to increase food production in a manner that
is environmentally and economically sustainable. The specific objectives would be: (i) to
revalorize indigenous/traditional knowledge (ITK) on sustainable methods of food production
by studying their scientific bases, and developing and replicating productive traditional
technologies; and (ii) to modernise and professionalize production through research and
development into new technologies/systems (biotechnology, tissue culture, organic
agriculture, precision agriculture, mechanisation, etc.)

Activities:
e Develop agronomic practices to increase yields of traditional crop varieties

e Develop modern technologies such as zero tillage, mechanisation, integrated pest
management, integrated nutrient management including fertigation, precision agriculture,
crop rotation, intercropping systems, and use of pest and drought-tolerant crop varieties

e Develop organic agriculture (with organic standards, norms and certifying bodies)
e Develop freshwater and marine aquaculture (intensive and extensive)

e Develop Fair Trade agricultural produce

e Develop agroforestry (added benefits of carbon credits)

e Develop practices/technologies for improving livestock nutrition and health, for example,
by using improved pastures, high forage-quality grasses for livestock, disease control, etc.

e Develop improved scientific methods for cultivation of less-known vegetables and fruits
e Develop cultural techniques for less-known sources of meat, e.g. snails, frogs, etc.

Deliverables and Milestones

e A Manual describing scientific basis of ITK methods (by 2011)
e Adoption by farmers of these technologies (50% by 2012)

e Package of site-specific technologies/techniques for sustainable and improved crop
production (1 per site by 2012)

e Improved production/yield of crops (20% by 2014)
® Increased production of tissue-cultured planting materials (50% by 2014)

e Availability of pest & drought-resistant genetically modified varieties of selected crops (4
by 2014)

e Establishment of organic standards, norms and legislation for Africa, (by 2011)

e Establishment of certification bodies for organic produce (1 in each region by 2012)
® Increased production of organic crops (30% by 2014)

e Development of products that can be exported to the fair trade markets (4 by 2012)
e Improved production of meat, milk and other animal products (20% by 2014)

e Package of cropping practices and techniques for less-known vegetables and fruits (1 for
each species by 2012)

e Package of production technologies for less-known sources of animal protein, such as
edible snails and frogs (1 for each species by 2012)
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2. Reducing post harvest losses

Objectives: The main objective of this sub-project is to reduce post harvest and storage losses.
The specific objectives include: (i) to revalorize ITK for post harvest and storage methods by
studying their scientific bases, and developing and replicating efficient technologies among
farmers; (ii) to develop adequate and modern tools and technologies for conservation,
preservation and processing food after harvest; and (iii) to develop modern storage facilities.

Activities:
e Develop facilities for monitoring and quality control of processed and stored food (for
example, the effect of sun drying, and presence of mycotoxins and other toxins);

e Develop a strategic plan for setting up and operating centralised (co-operative) storage
facilities available to farmers at guaranteed minimum cost;

e Develop a mechanism to encourage cottage industries (family-based, on-farm) for
eventual up-scaling to industrial levels.

Deliverables and Milestones

e A Manual describing scientific basis of ITK for post harvest and storage of food (1 manual
by 2011)

e Generic methods for preservation, conservation and processing food after harvest (to be
modified and adapted by different countries) (50% reduction in post harvest losses by
2014)

e Analytical facilities (labs, equipment, trained manpower) (80% by 2011)

e Adequate modern storage facilities at community, village, district, country levels (1 at each
level by 2014)

e Transfer of technology to industrial scale (5 per country by 2014)
e Training of farmers on storage techniques and tools (20% farmers trained by 2014)

3. Improving accessibility to food

Objectives: The objective of this sub-project is to improve accessibility to food among all
Africans. Specifically, the project will aim at: (i) establishing a fair trade system; (ii) developing
strategies for wealth-generation to ensure access of all people to adequate food; (iii)
promoting intra-household food distribution; and (iv) advocating for improvement in
infrastructure for food distribution (transportation, roads, rail, etc.).

Activities:
e Develop mechanisms for setting up of well-organised, government-regulated auctions at
village, district, and national levels to prevent exploitation of farmers by middlemen; and
also to ensure quality of food

e Develop and promote income generating activities (for example, off-season planting,
alternate activities) at household level

e Determine food requirements of different members of a household

e Educating and training the populace to ensure appropriate distribution of food in
households

e Advocacy for infrastructural development to facilitate food distribution

Deliverables and Milestones

e An established mechanism for fair trade (by 2011)
e A policy paper on improvement in infrastructure (by 2011)

e A strategic plan for wealth generation to ensure access of all people to adequate food (by
2011)

18



Guidelines for appropriate distribution of food within households (by 2010)
Training materials for household members on food requirements (by 2010)
Increased household income and assets (20% by 2014)

Inclusion of infrastructural needs (transportation, roads, rail, etc.) in government
development plans (by 2012)

4. Improving food safety and quality nutrition

Objectives: This sub-project will seek to improve food safety and quality nutrition. The specific
objectives include: (i) to develop capacity for traceability and analyses of food for nutrient and
micronutrient content, pesticide residues, nitrates, mycotoxins and other toxins, and anti-
nutritional factors; (ii) to develop capacity for monitoring food quality and compliance with
Hazard Analysis and Critical Control Points (HACCP) standards; (iii) to promote awareness of
appropriate methods of food preparation (to retain nutrients and other health factors); (iv) to
study dietary management of diseases and disorders (including mental health — behavioural
and cognitive); (v) to determine food requirements of people throughout the life cycle; (vi) to
develop methods for preparation of complementary foods using local foods; and (vii) to
promote breast-feeding in communities in the context of HIV/AIDS.

Activities:

Develop capacity for analyses of food for nutrient content (including micronutrients),
pesticide residues, nitrates, mycotoxins and other toxins and anti-nutritional factors
(especially in indigenous foods), through setting up of laboratories, equipment, trained
personnel, etc

Develop capacity for traceability of food and for monitoring of food quality and compliance
with HACCP standards

Determine food and nutritional requirements of different household members

Promote awareness of appropriate methods of food preparation (to retain nutrients and
other health factors)

Determine relationships between food and diseases/disorders (including mental health)
Develop methods for preparation of complementary foods using local food stuffs
Promotion of breast feeding in the context of HIV/AIDS

Deliverables and Milestones

Laboratories with equipment, trained staff, consumables and analytical capabilities, and
ability to test for HACCP and other standards and norms (80% by 2011)

Mechanisms for food traceability (by 2010)
Database of nutrients, micronutrients, and anti-nutritional factors in different foods (by 2014)

Promotion materials describing appropriate methods of food preparation that will help retain
nutrients and other health factors (by 2010)

Data and information on the food requirements of all household members (e.g. pregnant ,
lactating women; infants, children, active men, old people) and for people with malaria,
HIV/AIDS, and other infectious diseases, non-communicable diseases and mental health
(by 2014)

Data and information on the effect of diseases and parasitic infestations on food
utilisation/assimilation (by 2014)

A Manual for preparation of complementary foods for infants, using local foods (by 2012)
Promotion materials (TV/radio programmes, booklets) for sensitisation regarding breast-
feeding in the context of HIV/AIDS (by 2010)
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Areas of emphasis:

(i) Capacity building and training — training of researchers, technicians and support staff; setting
up analytical laboratories for soil, plants, crop pests and diseases, animal parasites and
disease, food, human metabolism, tissue culture and biotechnology

(i) Developing information and communication technologies infrastructure for data analysis and
software development

Project Duration: - 5 years. Phase 1 for two years and phase 2 for three years.

Budget: - 100 Million US Dollars over five years: US$60 Million for phase 1 (capacity development)
and US$40 Million for phase 2 (analytical and other work).

Discussion and comments

During the discussion the following suggestions were made:

(i) Attention should be given to post-harvest technologies, including labour-saving harvesting
devices

(i) The issue of technology development should focus on adaptation/adoption of existing
technologies rather than developing new technologies

(iii)  Animal production should be included in the food production system

(iv) Under-utilised species for food (e.g. wild fruits, vegetables and some animals) which are well
adapted to the environment could be researched for inclusion in regular diets. This will
require analyzing the nutritional value of such species before including them in the food
system

(v) Awareness-raising for dietary changes should be included in education and outreach
programmes

(vi) The deliverables of each project proposal should be presented in terms of products that can
directly benefit communities

(vii) The production of animal-based proteins should feature prominently in the food production
programme

Group 4: Animal health and nutrition

The working group considered the economic importance of livestock and its value in food and nutrition
security; examined the challenges facing livestock farming on the continent; and proposed to
approach the issues from the perspective of animal health and nutrition, and non-conventional
livestock production. On animal health, the focus is on zoonotic diseases and animal diseases of
economic importance. With regard to animal nutrition the focus is on use of local feed sources to
formulate balanced and low cost feeds for leen meat and milk production; and the practice of zero
grazing. On this basis, four research themes were proposed.

Research Themes

(i) Improving health and human well-being through the control of livestock diseases and pests

The objective of this project theme is to reduce the impact of economically important livestock
diseases and pests on human food and nutrition security. This project will comprise of the
following sub-themes:

(i) Zoonotic diseases such as avian flu, cysticercosis, bovine tuberculosis from cow milk,
brucellosis from non pasteurized cow milk, African rift valley fever, trypanosomiasis and
anthrax

(i) Animal diseases of economic importance, for example, tick and tick-born diseases such
as the East coast fever of cattle and the African swine fever, contagious bovine pleuro-
pneumonia, food and mouth disease, and new castle disease (in poultry)
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(i) Development of disease-tolerant species, especially of cattle

(iv) Ethno-veterinary practice (use of local herbs as prophylactic measures against selected
gastrointestinal micro organisms)

Rational use of natural resources in the formulation of balanced and low cost feeds for

sustainable livestock production

This project is aimed at using local and readily available feed resources to formulate balanced
and low cost diets in order to improve food availability and quality as well as prevent
environmental degradation due to overgrazing. The project will focus on the following sub-
themes:

(i) Use of local feed resources to formulate balanced and low cost feeds for lean meat
production in monogastric animals (poultry and swine) and for lean meat and high milk
production in ruminants (cattle, sheep and goats).

(ii) Sustainable production of small ruminants (sheep and goats) by agro-forestry.
(iii) Zero grazing by production and storage of forage.

Conservation of biodiversity through intensive production of non-conventional or mini-livestock

The purpose of this project is to increase the scope of diversification of the farmer’s sources of
food and income; as well as to promote the conservation of biodiversity through the
introduction of non-conventional livestock species in their production systems. Species that
can potentially be used in this endeavour include grass cutters (cane rats), quails, ostriches,
crocodiles, bull frogs, snails, snakes, etc. The project also targets conservation of biodiversity
through intensive systems of production as opposed to direct harvesting from the wild. The
focus will be to produce balanced and low cost feed for these species from readily available
local sources, including agro-industrial by-products or wastes.

Adaptation of animal production systems to climate change

The purpose of this project is to improve livestock production systems in the face of climate
change.

Implementation strategy

Implementation of the proposed projects will rely on the following tools:

Use of modern science and robust technologies for design, measurement and analysis

Institutional collaboration involving national institutions (public and private), regional economic
commissions, inter-governmental bodies (including AU, EU and UN agencies), international
institutions (for example, ILRI, IITA, ALIVE, OISE, etc), and the African Diaspora and their
institutions.

Capacity building, especially in terms of training of researchers and technicians, and
establishment of equipped laboratories

Gender equity and promotion of young scientists

Expected outcomes

The deliverables or expected results will be seen in the areas of:

Availability of improved and safe food of livestock origin

Improved human and livestock health

Increase in revenue generation (reduction in poverty) through improved livestock production
Improvement of research infrastructural development

Increase in trained human resources
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e Improvement in institutional capacity

e Sustainable production of non-conventional livestock species
e Improved conservation of genetic biodiversity in the wild

e Improved resilience of livestock production systems

Project duration - 5 years

Budget: To be determined as detailed project proposals are developed.

Discussion and comments

During the discussion it was remarked that, while it is important to embark on livestock management to
reduce fat, sight should not be lost of other unhealthy factors such as purines in meat and meat
products. The group responded that these factors are feed-related and can easily be resolved in the
formulation of the animal feeds. Other comments raised during the discussion were as follows:
e The need for capacity building in preparedness against epideminc outbreaks of zoonotic
diseases

e Development of lean meat may be useful for children but not necessarily for adults because
the animal proteins in meat are responsible for some health disorders in adults

e Experts in forestry and environment will need to be involved in the development of the
proposed projects

e Multi-stakeholder participation, including the private sector, will be required to achieve the
objectives of the proposed projects

Group 5: Water and sanitation

The group proposed two main project themes after reviewing the socio-economic and environmental
constraints related to portable water supply, water resource management, waste water treatment and
solid waste disposal.

1. Project 1: Training and capacity building

Objective: This project is aimed at developing appropriate human capacity for identification of
ground water resources and for assessing the potential of these sources for sustainable
domestic use in African countries.

Activities:

(iy Develop knowledge, skills and human resources, in collaboration with selected tertiary
institutions in the use and application of appropriate technologies for the search and
assessment of groundwater resources for abstraction in the African region

(ii) Develop capacity in monitoring programmes for measurement of water levels associated with
abstraction, water quality, and extent of water accessibility

(iii) Provide training in data collection and documentation and data management

(iv) Create capacity in modeling procedures so that effects of climate change and variability; and
population growth can inform development of ground water resources

(v) Create an enabling environment that will facilitate better use of information in policy- and
decision making.

Deliverables:
e Appropriate training programmes/modules
e Appropriate data base and data management procedures
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Guide on effective monitoring and utilization of data
Suitably trained human resource
A set of appropriate ground water assessment tools

A model predicting possible changes in the availability of ground water due to climate
change and population growth and abstraction

Suitable groundwater sources identified

Milestones to assess projects:

Year 1: Develop training courses and initiate and complete training

Year 2: Initiate search for groundwater.

Year 2: Develop data base

Year 3: Apply modelling techniques to assess future changes in ground water availability

Emphasis: Capacity building: Both researchers and technicians

Duration: 3 years

Budget: 8 Million US Dollars

Project 2: A multidisciplinary, multi- country systems approach to assess sanitation practices in

informal settlements

Objective: The objective of this project is to set acceptable, affordable, safe and sustainable

standards for sanitation in informal settlements

Activities:
(i) Create a general understanding of the multi-dimensional complexities driving sanitation

practices in informal settlements in different African countries

(i) Enable a good understanding of the country specific health, socio-economic and

environmental impacts pertaining to sanitation. (non - availability, gender issues, hygiene
practices).

(iii) Identify the most important issues and needs at country level that drive successes and

failures of sanitation projects (technology, availability, social values, and economic
constraints and so on)

(iv) Compile country specific sanitation standards in relation to findings, to ensure

(
(
(

acceptability, affordability and sustainability

v) .Based on the standards and information gathered, select appropriate technologies
vi) Test standards and selected technologies in pilot studies
vii) Analyze results, conclusions and recommendations

(viii) Create an enabling environment to influence and inform policy

Deliverables: Sanitation practices applicable and acceptable in selected African countries

Milestones:

Year 1: Selection of a multi country task team to assess successes and failures, practices and
issues mentioned above per country. Assess findings and draw conclusions and make
recommendations on best practices

Year2: Complete a desk top study to support the findings of the task team.

Year 2/3: Selected and implement pilot studies. Monitor outcomes

Year 4: Assess outcomes and report results. Make final recommendations.
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Emphasis:

o Multi-disciplinary, multi country approach to solve health issues pertaining to sanitation
(sociological, anthropologic, technological, economical issues)

o Sanitation coupled with evidence-based decision making
Duration: 4 years
Budget: 8 Million US Dollars.
Discussion and comments

During the discussion, a need was expressed to bring out water born diseases more prominently, as
this seems to only feature embedded within water quality. The need to emphasize on raising
awareness for good practice of hygiene and sanitation was also expressed, noting that the group
lacked competence in this domain and that experts in this area will have to be involved in developing
the project proposal. Other suggestions were that:

e Community-based water supply schemes should feature strongly

e There should be programmes for education and sensitization with regard to deforestation and
its impact on water resources

e Waste water treatment and recycling should be included as a priority activity
e Trans-boundary water sharing policies need to be considered

General discussions and the way forward

It was recommended that ICSU ROA should review all the proposals and comments, and come up
with a list of projects with which to start implementing the science plan, and form Task Teams to
develop the full project proposals. The Task Teams should be composed of few individuals, balanced
in relevant disciplines and in regions on the continent, and involving the ICSU family.

Session 7: Closing

The workshop was closed by Mr. Robert Kriger, representing Prof. Mzamo Mangaliso (President/CEO
of the National Research Foundation - NRF).

Mr. Kriger pointed out the need to breach the gaps between scientific disciplines. He expressed the
commitment of the NRF to promote sharing of knowledge and expertise to improve human well-being
in Africa. He appreciated the work done by ICSU ROA and praised the support provided by the
government of South Africa through the NRF, to advance the activities of ICSU in Africa by funding
ICSU ROA. He further re-affirmed the political will of South Africa to lead the continent in promoting
peace and stability.

Mr. Kriger lauded the efforts of ICSU ROA and the African scientific community for full commitment
throughout the process of identifying the continent’s priorities, developing the science plans and
moving on towards their implementation. He recommended that, in addition to the challenges outlined
in the ICSU ROA science plans, social and political sciences should also be considered. He discussed
the complex linkages among policy; research and development; national revenue; funding; data
analysis and dissemination; human resource development, including education and training; social
sciences and humanities; and public awareness. He also high-lighted the role of the private sector in
development of human and material resources and capacities, as well as research and development
infrastructure.

Mr. Kriger went on to explain the business of the NRF, with particular attention to the science and
technology agreements fund (STAF), the international science liaison (ISL) and the multi-lateral
relationships. He explained that these are essentially grant-making units of the NRF, noting that there
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are quite a few bilateral agreements between South Africa and other countries, and that where there
are no agreements, there are grants for activities that take place in South Africa.

Mr. Kriger concluded by praising the efforts and commitment of the workshop participants. He thanked
them for the work done and encouraged them to keep up the enthusiasm for the development of the
continent. He then declared the workshop officially closed.
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ABSTRACTS

Effect of a nutritional intervention on the immune and nutritional status of HIV+
children in Gaborone and surrounding areas: A prospective, single-blinded, controlled
trial (J. Jackson', L. Malete', L. Mokgatlhe1, J. Makhanda®, M. Nnyepi1, P. Lyoka1, L. Weatherspoon?®,
G. Anabwaniz, M. Bennink3)

1. University of Botswana; 2. Botswana Baylor Children’s Clinical Centre of Excellence; 3. Michigan State
University

The extent to which nutrition interventions augment antiretroviral therapy (ART) to slow the
progression of HIV/AIDS in children is largely unknown. A study to assess the role of nutrition on cd4
percentage, growth and nutritional status of HIV+ children was conducted. Combinations of fortified
commonly consumed foods were used as the agent for nutrient delivery to HIV+ children on HART
presenting for care at a paediatric clinic in Botswana. A cohort of 201 HIV+ 6-14 year old male and
female children was randomly assigned into two groups and provided with the test products on a
monthly basis; group one received the experimental fortified product, while group two received the
control product. The CD4%, anthropometric measures, dietary intake, socio-demographic factors,
quality of life and motor performance were assessed. The results showed that the majority of the
caregivers had only primary or secondary education and were unemployed, unmarried women. More
than half of the children had lost one or both parents and were nutritionally compromised. The
intervention produced a significant positive effect on the growth, nutritional status, cd4%, quality of life
and motor performance of the children. It also increased the length of time that subjects stayed on an
ARV regimen. The findings suggest that nutrition should be incorporated into ART programmes in
order to ensure maximum benefits in national HIV/AIDS programmes. Further research is however
required that would provide scientific evidence to guide the development of nutrition, HIV/AIDS and
ART policies in Botswana and other countries where HIV/AIDS has a high disease burden.

Factors affecting ARV adherence among HIV/AIDS, 8-12 months after initiation of anti-
retroviral therapy (ART) in Tanzania (Nsimba SED’, Irunde H?>, Comoro C*, Temu F* and
Maridadi J°)

1. Muhimbili University of Health & Allied Sciences (MUHAS); 2. Ministry of Health, Tanzania Food and Drugs
Authority; 3.Dept of Sociology, University of Dar es Salaam; 4. AMREF-Tanzania; 5. National Institute for Medical
Research-Tanzania.

A study was carried out to assess the factors constraining and or influencing adherence among users
of Antiretroviral (ARV) drugs in Arusha and Dar es Salaam regions between June and July 2005. A
cross sectional survey on ARV adherence was conducted on 207 ARV users: 68 males and 139
females. The survey was conducted through interviews, focus group discussions (FGDs), and
observations. Furthermore, interviews with staff and key informants were conducted including
pharmacy stock checks in seven health facilities.

The mean age of ARV users was 43 for males and 37 for females. There was a wide variation in the
level of knowledge among ARV users about HIV, AIDS and antiretroviral therapy (ART). Information
provision to patients at facilities was through leaflets, seminars, adherence counselling, television and
video. Adherence by patients through pill count was 95%, while from health workers perspective, it
was 88%.

Counselling was better in Dar es Salaam public facilities than in Arusha. Despite widespread
information about HIV/AIDS pandemic, the idea of bewitchment was still reflected in the perception of
some patients. Of the 30 ARV users interviewed, 93.5% reported disclosing their sero-status. Stigma
was prevalent in society and travel costs for ARV users to the clinic ranged from 200-30,000
Tanzanian Shillings. The distances covered by patients ranged from 1-246 km.

During the FGDs, both ARV users and staff reported that laboratory services were lacking in public
facilities while private clinics were better equipped. The problems raised by ARV users included the
unavailability of CD4 count machines, reagents, and food; long waiting time (10 hrs (43%); and
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prohibitively high cost of drugs for opportunistic infections. Staff also complained of low motivation
(93%), heavy work load (82%), lack of adequate training (71%) and too few staff (39%).

The problems identified in this survey need to be tackled in order to ensure the smooth running of the
ART programmes and sustain optimal levels of adherence. Consideration should be given to providing
support to ARV users to help them alleviate poverty (e.g. food and soft loans support), and community
education to help reduce stigma and improve compliance. In addition, more training is needed for staff
in ART clinics to enable them to update their knowledge more frequently.

Neglected Infectious Diseases (Abdul Kadir H. Mohammed)

School of Social Sciences, Vaxjo University, Vaxjo, Sweden; Dept. of Neurobiology, Care Sciences and Society,
Karolinska Institute, Stockholm, Sweden; and African Regional Council, International Brain Research Organization
(IBRO), Paris, France

Currently, world attention on infectious diseases is focused on the three major hazards, namely
HIV/AIDS, malaria and tuberculosis. However, poor people in developing countries are also suffering
from other diseases which have been relatively neglected both in the public opinion and for research
funding. Yet together these diseases constitute a major health problem that may be to the same
degree as any of the three big diseases. These “neglected infectious diseases” also plague the African
continent and include parasitic diseases such as onchocerciasis, schistosomiasis, cysticercosis,
African trypanosomiasis, leishmaniasis, leprosy and lymphatic filiariasis as well as a number of viral
diseases like measles and re-emerging poliomyelitis. For some of these diseases tools are available
to control, prevent and treat them, but have to be implemented, while for others more fundamental
research is needed. There is therefore an urgent need to increase awareness of these diseases in the
public opinion, at the governmental levels and within the research community.

Regression Models of HIV/AIDS Baseline Survey Data from Youth, Sex-Workers and
Truck Drivers in Oshana and Karas regions Namibia (Masanja, Verdiana Grace' and
Haoses-Gorases, Lischenz)

1. National University of Rwanda, Mathematics Department, B.P. 117, Butare, Rwanda; 2. University of Namibia,
Department of Nursing, Private Bag 13301, Windhoek, Namibia

The paper examines the relationship between self protection using condom on one hand and sexual
behaviour change on the other hand, as controlling factors that can influence HIV/AIDS. Data from a
baseline survey conducted in Oshana and Karas regions Namibia in 2006 was used. The survey
involved 1641 people, of which 1560 youths, 24 Sex-Workers and 57 Truck Drivers. Frequency of
condom utilization is used as a proxy for self protection while the number of times a person has
engaged in sexual intercourse is used as proxy for sexual behaviour change. Relationships are
investigated between the frequency of using condom with variables such as (i) sexual behaviour
change, (ii) education level, (iii) injecting drugs using a syringe, (iv) age factor, (v) communication
mode used about condom brands, (vi) time taken to obtain a condom from the nearest place, and (vii)
cultural practices as the main cause that stop women from consistently protecting themselves.

Regression models form the methodological basis for this study and the following is established from
the models: (i) There exist negative effects of alcoholic drinks on the frequency of using condom and
on sexual behaviour change, (ii) long distances for condom procurement negatively affects the
frequency of their use, (iii) the frequency of using condom has a positive relationship with undergoing
voluntary HIV/AIDS test, (iv) there exists a negative relationship between condom use and injecting
drugs using syringe, and (v) there exists a strong negative relationship between condom use and
cultural practices.

Findings reveal that the factors, as they have been chosen from the available data are sufficient to
characterize self protection using condom in truck drivers and youth groups combined, but not
sufficient to characterize sex workers’ frequency of using condom. Also, the controlled factors (i.e. self
protection using condom and sexual behaviour change based on frequency in engaging in sexual
intercourse) are sufficient to characterize the sexual behaviour change of sex workers and youth
groups combined, but not sufficient for characterising truck drivers.
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Based on the model findings, we can advise monitors of the spread of HIV/AIDS that in general (for all
groups) the following factors increase the frequency of condom use and improvement in sexual
behaviour: (i) availability of condoms in the home and place of work vicinity, (ii) voluntarily testing of
HIV, (iii) convincing the youth groups that to buy condom is not a problem and (iv) advertising condom
on the TV and other media. Factors that very strongly affect negatively the use of condom and sexual
behaviour among the surveyed people are (i) taking alcoholic drinks and (ii) cultural practices.

The ecology of a re-emerging water borne disease: cholera (MR van der Merwe, W Le
Roux, M Du Preez)

Natural Resources and the Environment, CSIR, PO Box 395, Pretoria, 0001, South Africa

In 2006 cholera outbreaks were reported in more than 34 countries on the African continent. The total
number of officially notified cholera cases in Africa represented nearly 99% of all cases reported for
the same period in the world (WHO, 2006 weekly epidemiological record 82(31):273-284). A large
amount of ongoing research on the epidemiology and ecology of Vibrio cholerae, the causative agent
of cholera outbreaks has been done mainly in Bangladesh and to a limited extent in Africa. A baseline
study was conducted by the CSIR in Beira, Mozambique to investigate the applicability of research
results and findings from overseas studies on the ecology of V. cholerae in an African context. The
main aims of the study were to determine (a) whether the bacteria occur in the estuary and coastal
waters of Beira, and if so, during which periods of the year, (b) what environmental variables may drive
the persistence and growth of the bacteria in the natural environment in the Beira area. The study
included an investigation into the possible association of V.cholerae with phytoplankton and in specific
cyanobacteria (blue-green algae) based on results from a study done in Bangladesh. Toxigenic Vibrio
cholerae were detected in the estuary and coastal waters and during all seasons of the year using a
Direct Fluorescence Antibody laboratory technique. No clear association between phytoplankton and
specifically cyanobacteria and the cholera bacteria was established when analysing the samples
collected. The most important variables associated with the presence of toxigenic V.cholerae in the
samples collected are salinity, water temperature, total dissolved solids, nitrogen and iron. Tidal
movements and rainfall play an important role as drivers of changes in these variables. The study
emphasised the need to further investigate possible environmental drivers of the persistence, growth
and change in the virulence state of the bacteria in the natural environment. Intervention strategies
and policies that only focus on improved water and sanitation do reduce the intensity and the potential
risk of a cholera outbreak but the bacterium will always pose a risk especially in areas where it occurs
naturally and the conditions are favourable for its growth and survival.

Research on fungal genetic resources as potential and sustainable sources of
mosquito larvicidal formulations for control of malaria transmission in sub-Saharan
Africa (Josiah Ouma Omolo)

Egerton University, Chemistry Department P.O. Box 536, 20115 — Egerton Kenya

Malaria remains the leading and one of the most devastating diseases in sub-Saharan Africa. Of late it
has proved to be the most costly malady to manage in countries where it is endemic. There are at
least 300 million acute cases annually, resulting in more than 1 million deaths; 90% of them in sub-
Saharan Africa. The mosquito vector populations are spread almost throughout the entire continent
and the parasite reservoir is big and is continuously increasing. The disease has, however, been
overshadowed by daily reports focused on HIV/AIDS plight but it still remains a titanic problem. In sub-
Saharan African communities it is proven that where malaria prospers most, human societies have
prospered least. In most countries in Africa malaria control programs focus on the management of the
sick through early treatment with effective anti-malarial drugs and domestic protection against adult
mosquitoes with insecticides. However, this cannot be a final strategy. Thus, the alternative and the
long term strategy must incorporate among others, interruption of the transmission of the parasite.
One option of eradicating malaria transmitting mosquitoes is the use of chemical insecticides. For the
past five decades, humans have been wholly dependent upon synthetic and organic insecticides.
Though successful in other fields like agriculture, the miracle of chemical technology has not provided
solution when it comes to eradicating malaria. Chemical pesticides also pollute water resources and
introduce a potent cocktail of toxic chemicals into the human body. To make matters worse, the more
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than 50 species of Anopheles are now showing resistance to chemical pesticides. Coupled with
concerns over environment and the mounting cost of chemical insecticides, the growing resistance of
mosquitoes to chemical pesticides makes these less than attractive options for controlling malaria.
There are many ways of reducing malaria transmission, but none can provide a complete block in
transmission, particularly in the highly endemic areas of Africa. Therefore new approaches are
desperately needed. Larval control has long been an option for malaria control, but this is a grossly
underdeveloped and underused approach, particularly in tropical Africa where it may be of much
greater utility than generally appreciated. Given the extensive, diverse, and sometimes obscure nature
of breeding sites chosen by Afro-tropical vectors, this targeting represents a formidable challenge but
one that has proven feasible in the past. Clearly if our ambitions for malaria control in Africa are to go
beyond attenuating transmission and minimizing the effects of its consequences, truly integrated
control involving all tools at our disposal will be necessary. This is where the rich African biodiversity,
especially the unexplored fungal flora, comes in handy and appropriate for research and subsequent
development of products to manage malaria scourge. From our ongoing research, fungi are collected
from undisturbed forest habitats in Kenya and they are brought into culture using biotechnological
techniques. From the fermentation cultures, crude extracts are prepared and screened for mosquito
larvicidal activities. The active ones are further investigated for the responsible compounds whose
structures are elucidated and the activities validated. In this paper the results obtained will be
presented.

Helicobacter pylori Isolates from Cameroonian Patients with Gastric Related
Morbidities: Antibiogram of Isolates (Roland N. Ndip'?, Alertia E. Malange Takang', Juliet E. A.
Ojongokpoko1, Henry N. Luma®, Agnes Malongues, Jane-Francis T. K. Akoachere’, Lucy M. Ndip',
Martin McMiIIan“, Lawrence T. Weaver“)

1. University of Buea, Cameroon; 2. University of Fort Hare, Alice 5700, South Africa; 3. Douala General Hospital,
Cameroon; 4. University of Glasgow, Scotland.

Helicobacter pylori is a Gram negative curve rod that inhabits the gastric mucosa of the human
stomach. It chronically infects billions of people worldwide, is one of the most genetically diverse of
bacterial species, and is a major cause of peptic ulcer disease and gastric cancer in many societies.
The study was aimed at determining the prevalence of Helicobacter pylori in patients with gastro
duodenal pathologies and the susceptibility patterns of isolates to the currently recommended
antibiotic treatment regimen employed in Cameroon.

Seventy- seven consecutive dyspeptic patients referred for endoscopy at the Douala General Hospital,
Cameroon were recruited in the study. Their mean age was 44.5 + 15.7 (range 15 -77 years). Gastric
biopsies were collected from the patients and H. pylori isolated on Columbia blood agar, and identified
following standard microbiology and biochemical techniques. Antibiotic susceptibility was determined
by the disk diffusion and agar dilution methods against clarithromycin, tetracycline, amoxicillin and
metronidazole. Data were analysed using chi—square test and significance considered at P < 0.05.

Of the 77 patients 71 (92.2 %) were positive for H. pylori by culture. When examined by upper
gastrointestinal endoscopy, 94.8% (73/77) of the subjects had abnormal findings. Gastritis was
revealed in 58.4% (45/77) of the subjects. Peptic ulcer was present in 15.6% (12/77) of the patients;
with duodenal ulcer constituting 13% (10/77), gastric ulcer 1.3% (1/77) , and both duodenal and
gastric ulcer in 1.3% (1/77) of the patients. Some of the subjects had had dyspeptic symptoms for <12
months, others have been afflicted for >20 years, but most (63%) had dyspeptic symptoms for 1-10
years. The antibiotic susceptibility rates were 56.15% for tetracycline, 55.3% for clarithromycin, 14.4%
for amoxicillin and 6.8% for metronidazole. Antimicrobial susceptibility results also revealed 12
antibiotypes based on resistance to the antimicrobial agents investigated. The resistance pattern,
amoxicillin and metronidazole (AMR® MET®) was the most common (23.7%) amongst the isolates.
Over 60 % of the isolates exhibited multi-drug resistance to three or four antibiotics.

It is concluded from this study that H. pylori is common in patients with gastroduodenal pathologies in
our environment, and multi—drug resistance is common against the current treatment regimen.
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Sequence variation and Haplotype distribution at the N-Acetyltranferase (NAT2) gene
in Gambians: Possible implications on tuberculosis treatment and prevention (Peter
Aka, Mathurin Diatta, Worwui Archibald and Robert Walton)

Department of Genetics, Medical Research Council Laboratories, The Gambia, West Africa

Today, tuberculosis is one of the most serious public health problems in both developing and
developed countries. It is estimated that there are about 20 million tuberculosis patients all over the
world, most of them in Sub-Saharan Africa. At the same time, there are 2.5 to 3.2 million new patients
every year. Despite the availability of adequate effective treatment, many patients default on
treatment, experience adverse side effects from antibiotics or fail to respond rapidly and recover.
Isoniazid (INH) is the principal component of all antituberculosis regimens for use in patients with drug-
sensitive organisms.

The conversion of INH to its active form N-acetylisoniazid is ensured by N-Acetyltranferase2 (NAT2),
an important Phase Il enzyme. However genetic polymorphisms in NAT2 greatly influence the
metabolism of INH in such a way that under similar dosages, some extensive metabolizers cannot
obtain idle effect; however, the poor metabolizers may be at risk of side effects.

A study was carried out to describe the Sequence variation and Haplotype distribution at the NAT2
gene in Gambians; and to describe the influence of these NAT2 polymorphisms on efficacy and side
effects of INH which is used in the treatment of tuberculosis. Genomic DNA was extracted from 173
unrelated Gambians from whom informed consent was obtained. Polymerase chain reaction
amplification of the entire coding region of the NAT2 gene (870 bp) was performed followed by
Sequencing. Sequencing was performed on the ABI 3130xI Genetic Analyser The resulting sequence
trace files were analyzed using Mutation surveyor software to detect genomic variations (SNPs).
Haplotypes were determined by PHASE version 2.1.

The resequencing of NAT2 full coding exon in Gambians allowed us to identify 19 haplotypes, formed
by 13 SNPs. One haplotype was novel. We also found two new SNPs, 730T>A and 734 A>C.
730T>A is likely to have a damaging effect on the NAT2 protein. Significant differences were observed
in the NAT2 Haplotype frequencies of Gambians Compared to those for Yorubas (Hapmap data). This
further highlights the necessity to study NAT2 sequence variation and haplotype distribution in each
population with a view to adjusting INH dose during TB treatment. Studies to confirm the clinical
significance of these polymorphisms are ongoing.

Isolation and Identification of Phenolic Fractions from South African Herbal Remedies
(Obakeng Nkwane', Vannessa Steenkamp?®, Mary Gulumian')

1. National Institute for Occupational Health, Department of Toxicology and Biochemistry, 25 Hospital Street,
Constitutional Hill, Johannesburg, 2001; 2. University of Pretoria, Department of Pharmacology, Bophelo Road
31, Pretoria, 0001.

To contribute to the knowledge of South African traditional medicines three South African medicinal
plants, Warburgia salutaris (Bertol. F.) Chiovs, Rhoicissus tridentata (L.f.) Wild & Drum, and
Terminalia sericea (Burch. ex DC.), which have been shown to have antioxidant properties, were
investigated for the presence of phenolic fractions. Total Phenolic/Flavonoid content in the extracts
was determined spectrophotometrically using the Folin Ciocalteu Assay. A GC-MS method is also
presented for characterization of phenolic acids as trimethylsilyl derivatives. Dried powdered plant
samples were defatted twice using hexane, mixture filtered and the remaining solid plant material
dried. The dried plant material was then extracted using 70% Methanol: 70 % Acetone (1:1). Free
phenolic acids were extracted using diethyl ether: ethyl acetate (DE: EA) and the bound phenolic acid
hydrolyzed with NaOH before extraction using DE: EA. Extracts were cleaned using the solid phase
extraction cartridges and the eluates dried before sample analysis. The derivatized eluates were then
analyzed using the GC-MS.

The highest total phenolic content was found in the bark of the Warburgia plant at 13.79 mg Gallic
acid/g of dry sample. The leaves extract of W. salutaris had the highest flavonoid content at 3.64 mg
Rutin/g of dry sample. A range of phenolic acids was found in the different plants and in the different
parts of the same plant. These results show the presence of phenolic compounds which might explain
the antioxidant properties of the above mentioned South African herbal plants.
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Indigenous Food Systems and Human Wellbeing (Thozama Mandindi)
Walter Sisulu University of Technology, South Africa

The poor health status and other socio-economic circumstances of the Indigenous people have been
highlighted by numerous authors as well as reports, (Durie, 2004; National Health and Medical
Research Council, 1997). On various indicators of social wellbeing, Indigenous people fare worse than
the other non-indigenous groups in their localities. These indicators include the measurement of
income levels, unemployment rate, lifestyle risks, educational achievement and housing standards.
These worse socio-economic circumstances are exacerbated by infectious incurable diseases with
their effects shoddier amongst the same group. Coupled with this is the serious decline of the world’s
ecosystems which directly affects the people on the ground. They contribute the least to world
greenhouse gas emissions and yet they are profoundly suffering from the changes and degradation.

This is a case study that was conducted in 2005, where human health traits of the Indigenous people
of the small Keis Kamma Hoek-Rabula village were examined. Factors contributing to how human
health and human well-being of the Indigenous people of the Amahlathi District of the Buffalo City
Municipality, in an isolated village of Keis-kamma Hoek-Rabula, has been affected by ecosystem
changes and thus the diminishing consumption patterns of the Indigenous foods were explored and
synthesised.

It emerged that Indigenous people experienced poor health not because they were not consuming
anything, but that they had lost their culture, through acculturation during colonisation and thus their
health and wellbeing. On further exploration, reasons underpinning the poor health were also
investigated and found that traditional cultural practices and food systems are positively related and
mutually supportive and both are fundamental for food security and well being. Strategies to alleviate
the poor health were formulated by the Indigenous people themselves with the assistance of the
researcher. New recipes utilising the indigenous and traditional food plants combined with exotic food
plants in some instances were consequently developed. These efforts are aimed at reducing poverty
and improving the general health and well being of Indigenous people.

Longitudinal development and tracking of blood preassure and fat pattern variables of
rural South African children: the Ellisras longitudinal growth and health study (Monyeki
KD'?, Kemper HCG®, Twisk JWR?®, Mashita J°, Makgae PJ?, Travill A*)

1. Chronic Disease of Lifestyle Unit, Medical Research Council, Tygerberg, 7505, South Africa; 2. Department of
Kinesiology and Physical Education, University of Limpopo, Sovenga, South Africa; 3. VU University Medical
Center, Van der Boechorststraat, 1081 BT Amsterdam, Netherlands; 4. Department of Sports, Recreation and
Exercise Science, University of Western Cape, Bellville, 7535, South Africa

A longitudinal study was conducted for five years to investigate the development of cardiovascular
disease risk factor of Ellisras rural children from childhood into adolescence over a five year period
and to assess the degree of tracking during this time to the selected cardiovascular risk factors. A total
of 2021 (484 pre-school children of ages ranging from 4.9 to 8.9 years and 1537 primary school children
of ages ranging from 8.8 to 13.8 years) at baseline participating in the Ellisras Longitudinal Study were
followed from November 1999 to May 2003 with measurements done once- yearly. Height, weight, waist
girth, hip girth, triceps and subscapular were measured according to the standard procedure of the
International Society for the Advancement of Kinanthropometry. Internationally recommended cut-off
points for overweight, obesity, thinness (severe, mild and moderate) were used. Hypertension was
defined as the occurrence of Blood pressure levels greater than or equal to the 95" percentile of
height and sex adjusted reference levels.

The prevalence of hypertension ranged from 0.9% to 17.3% for pre-school children and 0.6 % to
9.3%) for primary school children. The prevalence of overweight increased with time for girls and
ranged from 0% to 11.5%. Odds ratios for hypertension was 1.8 95% CI 0.3; 9.3 for pre-school and
13.7 95% CI 3.6; 51.7 for primary school children while for overweight was high for primary school
children (OR =29.9 95% CI 12.2; 73.3). We conclude that a high degree of tracking for body mass
index and a moderate degree of tracking for systolic blood pressure permit early detection of future
hypertension and overweight and do justify the introduction of preventive measures on diet and
lifestyle. Large scale screening of BP is not recommended, rather community based programs aimed
at modifying health behavior in order to prevent the development of cardiovascular risk factors and
associated morbidity and mortality should be introduced.
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Medicinal plants of the tugens of Koibatek District, Kenya (Maara, N.T and Karachi M)
Egerton University, Department of Natural Resources, P.O Box 536 (20115), Egerton, Kenya.

Herbal therapy is the oldest form of healthcare known to mankind and is still a main source of
medicine for primary health care in developing countries. In Kenya, herbal medicine provides the poor
accessibility to health care, especially in rural areas as it is cheap and easily accessible. Ethno-
botanical survey was carried among the Tugens of Koibatek district ( 35°30” and 35°15” east and 0°
10” south and 0°25” north) using focus group discussion and a household survey to document trees
species known to have medicinal value. This was authenticated by local herbalists. Frequency
distribution was used to rank the medicinal plants based on number of diseases they treat. Agar-well
diffusion method was used to test for bioactivity. The following nine species were ranked as the priority
species: Myrica salicifolia, Faurea saligna, Toddalia asiatica, Pittosporum vilidiflorum, Ravolfia cafra,
Haploculum folioloum Mimusops kummel and, Albizia anthelmintica. Seven of these plants showed
had a good antibacterial activity agaist the tested bacteria with inhibition zones ranging from 0.32 -
0.18cm.

Use of local plants in pest control for sustainable agriculture, food security and
biodiversity conservation (Sunita Facknath)

Faculty of Agriculture, University of Mauritius, Mauritius

Plants have evolved chemical defences to protect themselves against insect and other pests that
attack them. The study of such secondary plant compounds exhibiting biological activity (known as
Metabolomics) is the latest approach to sustainable and environmentally-friendly crop protection. The
large reservoir of chemical compounds from plants represents a largely untapped resource for use as
pesticides. Such chemicals can be exploited to control pests, either in the form of crude preparations
extracted directly from the plant or through intercropping of the pesticidal plant with the main crop.
This approach can be used by affluent as well as resource-poor, subsistence farmers.

At the Faculty of Agriculture of the University of Mauritius, over 100 local plant species have been
tested for their potential to control important crop and medical pests. Phytochemical screening has
been done for about 50 of the most effective ones. The biological activities and chemistry of about 10
plant species have been studied in detail, and simple, easy extraction methods have been developed.
A farmer/person can use these methods to make his own pesticide. Such plant-derived (‘botanical
pesticides’) can be relatively less harmful to non-target organisms and to the environment.

This paper reports the results of the most promising plant species and their application in control of
agricultural pests, and of mosquito larvae, pupae and adults.

Some of the plant species which are reported include: Azadirachta indica, Vetiveria zizanoides, Allium
sativum, Ayapana triplinervis, Artemisia absinthium, Ageratum conyzoides, Argemone mexicana,
Cymbopogon citratus, Psidium guajava, Lantana camara, Piper nigrum.

The above plants, and/or extracts exhibit different degrees of antifeedant, repellent, toxic, egg-laying
deterrence and growth disturbing effects towards different pests, and have implications in
environmentally-friendly control of several important insect and mite pests of crops, as well as human
pests such as the Chikungunya mosquito, Aedes albopictus.

Appropriate and knowledgeable use of these local plant species also has implications in the
sustainable utilisation of local plant biodiversity.

Valorisation alimentaire de la pomme de cajou pour I’amélioration du bien étre
humain au Bénin [Valorization of cashew pulp for improved human well-being in
Benin] (Joseph Dossou, Roméo Cormier, Paul Boni Linda Houndégla)

Dans les systémes d’exploitation agricole du Bénin, 'importance économique de I'anacardier s’accroit
d’année en année, en raison de la crise persistante dans le secteur du coton. La production nationale
de noix d’anacarde brute est passée de 11000 tonnes en 1996 a 55000 tonnes en 2006, et environ
60.000 tonnes en 2008, soit un accroissement du simple au quintuple en 10 ans. Malheureusement, la
noix demeure encore le seul produit de I'anacardier valorisé, la pomme étant jetée dans les champs.
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Or la présente étude révele que la pomme constitue un potentiel alimentaire, nutritionnel et
eéconomique important : dans une plantation pilote bien entretenue, dont le rendement moyen était de
0,6 t/ha, le ratio pomme sur noix est estimé a 12, contre une moyenne de 7 a 9 indiquée par la
littérature. Sur cette base, le Bénin aurait produit plus de 720 milles tonnes de pomme en 2008 ; ce
qui permettrait d'obtenir 432 millions de litres de jus pour un taux d’extraction de 60 % et
rapporteraient 258 milliards FCFA si le litre de jus était vendu a 600 FCFA. La qualité sensorielle de
ce jus a été jugée tres bonne par plus 90% du panel des dégustateurs, parce que les tannins,
responsables de l'astringence du jus ont été éliminés par la microfiltration ou la clarification du jus a
I'aide de 'amidon de manioc, de la bouillie de riz ou de la gélatine.

La valeur nutritionnelle de la pomme reste incontestable, puisqu’elle contient 5 fois plus de vitamine
C et 3 fois plus de vitamine A que I'orange. ; soit 219 mg contre 59 mg pour la vitamine C et 120 mg
contre 40 mg pour la vitamine A. La pomme est également plus riche en minéraux, que l'orange,
'ananas et la mangue, notamment en magnésium, en potassium, en phosphore et en fer. Elle est
donc bien recommandable pour le maintien du bien étre humain en général et surtout pour corriger les
carences en micronutriments des régimes alimentaires des personnes vulnérables, tels que les
enfants en age préscolaire, les femmes enceintes et les personnes du troisieme age.

The economic importance of the cashew tree in the agricultural production system of Benin increases
year after year, owing to the persistent crisis in the cotton sector. The gross national production of
cashew nuts increased from 11,000 tons in 1996 to 55,000tons in 2006, and to about 60,000 tons in
2008; that is, a five-fold increase over a period of ten years. Unfortunately, the nut still remains the
only valorised product of the cashew tree while fruit pulp is abandoned in the farms. The present study
shows that the pulp of the cashew fruit is potentially a good source of food with a high nutritional and
economic value. In a well managed pilot farm with an average yield of 0.6 tons/ha, the pulp to nut ratio
is estimated to be 12, as compared to the average of 7 — 9 reported in literature. On this basis, Benin
could have produced more than 720 thousand tons of cashew pulp in 2008; which could have yielded
432 million litres of juice for an extraction ratio of 60%, corresponding to revenue of 248 Billion FCFA if
sold at 600 FCFA per litre. The quality of the juice was rated as very good by more than 90 % of the
panel of tasters, because the tannins which cause astringency in juices have been removed through
micro filtration or by clarification using cassava starch, rice pulp or gelatine.

The nutritional value of cashew pulp is undisputable, as it contains 5 times more vitamin C and 3 times
more vitamin A than orange: 219 mg compared to 59 mg of vitamin C; and 120 mg as against 40 mg
vitamin A in orange. Cashew pulp is also richer in minerals than orange, pineapple, and mango,
especially in Magnesium, Potassium, Phosphorus and Iron. It is therefore strongly recommended for
the maintenance of human well-being in general, and especially for correction of micronutrient
deficiencies in the diets of vulnerable groups such as children at pre-school age, pregnant women,
and elderly persons.

Feeding livestock for human health and well-being: role of polyphenolics in promoting
lean poultry carcasses (Lindela R. Ndlovu)

National University of Science and Technology, Bulawayo, Zimbabwe and Bethule Nyamambi; Livestock and
Meat Advisory Council, Harare, Zimbabwe

The fat content of meat is of concern to consumers because of its reported linkages to some human
diseases including cardiovascular diseases, hypertension, diabetes and some forms of cancer.
Polyphenolics, including condensed tannins (PAs), play a role in the prevention of these diseases
directly through ingestion, and indirectly through feeding to animals, resulting in leaner carcasses in
ruminants. Little information has been reported on the effect of tannins on body fat and fatty acid
composition of broilers fed PA containing sorghum. The experiments described here aimed at
evaluating the potential of tannin-containing sorghum grains to reduce carcass fat and improve fatty
acid profile of chicken meat. In the first experiment 280 day old male broiler chicks (Cobb) were
randomly allocated to 40 cages of 7 chicks each and offered one of five dietary treatments in a
completely randomized design for 42 days. The treatments were maize-based diet (MA, control) or
one of the sorghum based diets (two tannin-containing varieties Brown Tsweta (BT) and Chirimaugute
(CH) and two very low in tannins, Isikhothama (IS) and SV2 (SV). In the other experiment 360 male
broiler chicks (Cobb) were randomly allocated to six treatments in groups of ten each. The treatments
were maize diet (MA, control), SV and a two diets based on a high tannin hybrid variety DC75 (DC)
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either on its own (DC100) or mixed 50:50 (w/w) with maize (DC50). Carcass weights and abdominal
fat pad weights are reported for the first experiment (Table 1) and total body fatty acid composition is
reported for the second experiment (Table 2). Condensed tannin containing sorghums improved the
health-enhancing qualities of chicken meat (low fat and high polyunsaturated fatty acids, especially the
n-3 polyunsturates) without lowering the growth of the chickens. Their inclusion in poultry diets should
be promoted.

Table 1. Carcass and Abdominal fat pad weights of broilers fed diets differing in tannin content

MA BT CH IS SV s.e.m
Condensed Tannin 0 0.37 1.44 0 0
(PA, Asso/9)
Carcass Weight (g) 1138 1120 1092 1142 1156 19.1
Fat pad Weight (g) 28.6° 27.8° 25.5° 28.1% 29.0° 0.51
Table 2. Selected body fatty acid composition of broiler carcasses (% of deposited fat).
MA SV DC50 DC100 s.e.m
Condensed Tannin 0 0 1.24 2.48
(PA, Ass0/9)
SFA 33.5° 222°¢ 30.5° 33.6° 0.68
MUFA 421 59.4 30.0 33.5 0.74
PUFA 245° 38.4° 395° 325° 0.99
18:3n3 151° 0.21°¢ 8.56° 556° 1.32
20:5n3 0.06° 0.07°¢ 1.50° 2.52° 0.06
22:5n3 0.89° 2.06" 2.07° 2.65° 0.39

¢ MUFA- monounsaturated fatty acids, PUFA Polyunsaturated fatty acids, SFA- saturated fatty acids

Comparative performance of three edible snail species under an intensive cage
system in Cameroon (Etchu K. A., Mafeni J. M. & Ngenwi A. A.)

IRAD Ekona, PMB 25, Buea — Cameroon

The nutritional and medicinal importance of snails has led to an ever rising demand of this animal /
related product. Production so far has depended on collection from the wild which has not kept pace
with current consumption demands in Cameroon. This study was aimed at investigating the
performance of three edible snail species (Archachatina marginata- Giant land snail, Archachatina
archachatina-Garden snail and Archachatina fulica — “long mop”) using the intensive cage housing
system. The garden snail and long mop multiplied faster than the giant land snail of higher body
weight. Average live weights were about six-fold higher for giant land snail than for the garden and
long mop snails. Egg production was highest (15 eggs/clutch at lay) for the garden snail and least for
the giant land snail (5-7 eggs/clutch at lay). Percentage hatchability of eggs was 100% for the giant
land snail and slightly less for the long mop snails (85.71 %). Incubation period varied from 21 days for
garden and long mop to 28 days for giant land snail. Average weight of eggs at lay varied enormously,
from about 2.80 g for giant land snail to only 0.92 g for the long mop. Weights of hatchlings were
highest (3.35 g) for the giant land snail and lowest (1.05g) for the long mop. From these results garden
snails have the best performance, is more prolific, readily available and widely accepted. Irrespective
of the species, snail rearing using intensive cage system is possible, can be sustained and requires
little labour and capital investments (US$ 50), to produce (US$ 500) year-round harvests.

Assessment of quality and cost implications to users of water sold by street vendors
in Dar es Salaam city (Gabriel R. KASSENGA)

Ardhi University, P.O. Box 35176, Dar es Salaam Tanzania

In many cities in developing countries, a piped water supply is the norm for richer households, while
poorer households struggle with a number of alternative means for accessing water. In Dar es
Salaam, as the public water supply is highly deficient, households of all income classes draw upon a
variety of water sources. Distribution by container using pushcarts is common in informal settlements
where piped water is rationed, low pressure or non-existent. Tankers complement the public supply in
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wealthier areas. This paper focuses on how water vending business complements water supply in Dar
es Salaam, using Kinondoni District as a case study area. The study shows that urban poor are the
major customers of hand pushcart vendors and spend between 4 and 46 times more money per unit
volume of water than people of high income most of who are connected to the distribution network.
Quality of water sold by vendors was found to be more compromised than piped water. The results
suggest that the urban poor pay more for water, which has poorer quality than high income earners. It
is thus recommended that the responsible authorities should strategise means of regulating the water
vending business for controlling prices of water and protection of public health. This may entail
revision of water policy, laws and regulations. Improving the conventional water supply infrastructure
will significantly reduce the exploitation of urban poor by people who capitalise on the shortage of
water.

Small scale rainwater harvesting for improved water and sanitation at orphan care
centres in peri-urban areas of Lilongwe city, Malawi (H. R. Mloza-Banda’, A. Chikuni® and
D.D. Singa’)

1. University of Malawi, Bunda College, P. O. Box 219, Lilongwe, Malawi; 2. Lilongwe Water Board, P. O. Box 96,
Lilongwe, Malawi

It is observed that the premises for roof rainwater harvesting has not captured the imagination and
action of institutions beset with peri-urban poverty reduction programs of which water deprivation
remains paramount. Various roofed infrastructures in peri-urban areas provide surfaces that generate
substantial amount of water. Yet these areas are not well served with tap water. Instead, water is sold
through kiosks or obtained from boreholes and shallow wells. Of concern is the realisation that there
are resident vulnerable groups that comprise the HIV/AIDS affected and infected, and the orphaned.
Over and above the pursuit of daily sustenance, they have to contend with purchasing water or prevail
over the drudgery associated with fetching it.

The objectives of the project were to construct model roof rainwater harvesting systems to augment
water resources and sanitation at orphan care centres and to strengthen the capacity of communities
in designing and implementing rainwater harvesting systems.

Extensive consultations were made to learn about provision of water at orphan care centres in
Lilongwe City. A baseline study was conducted at three orphan care centres. Rainwater storage tanks
were constructed at each centre using local artisans and cost-sharing partnerships with communities.

The study determined that peri-urban populations were using between 21-25 litres of water per person
per day during the critical dry months. Following construction of tanks, rainwater stored lasted up to 12
weeks and water consumption increased by 7-16 litres per person per day or 40-73 litres per
household per day. A financial analysis showed that the technology was financially viable. The
systems provided equity where men and women, able-bodied and afflicted individuals drew water
without social complexes and stigmas.

The study further showed that providing communities or household with these assets alleviates
women and the girl- and boy-child from drudgery associated with fetching water throughout their
prime, and school life for the latter. This study learnt that these bear the burden of fetching water for
domestic use in these peri-urban areas. Secondly, despite public subsidies to municipal water boards,
it is primarily the urban poor who still depend upon collective taps or boreholes, expensive privates
water vendors, or traditional and often neglected drinking water systems. Thus the society’s
technological, institutional and financial resources for water infrastructural development must reach
the urban poor through integrated interventions.

Development partners and government ought to implement roof rainwater harvesting technology
particularly for households and communities whose access to water is constrained in varying ways by
increasing demand, inadequate point sources for water, and physical malady such as emanating from
disability or HIV/AIDS.
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