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Introduction 
 
The sixth Annual Conference of the Eastern Africa Network for Trypanosomosis (EANETT) was 
held at the Holiday Villa Hotel in Khartoum. This was the first time that the conference took place 
in Sudan. The workshop is an annual event to review scientific activities undertaken by the 
Network members over the past year, and to draw up strategies and workplans for the coming year. 
The board of management meeting was also held one day before the workshop.  

The three-day workshop, which provided an excellent opportunity for interaction by scientists from 
different countries, was well attended, with participants from all member countries and institutions, 
including Sudan, Kenya, Tanzania, Uganda, Swiss Tropical Institute, and co-opted member P. 
Büscher (Antwerp, Belgium) and S. Aksoy (Yale University, USA). EANETT was also happy to 
welcome the WHO representatives Jean Jannin, Pere Simarro and Jorge Alvar, and also the invited 
speakers Prof. Serap Aksoy (Yale University, USA) and Dr. Adriana Tami (KIT, Amsterdam, 
Netherlands). Serap Aksoy presented a paper on new approaches for tsetse-based trypanosomiasis 
control, and expressed her interest in collaborating with EANETT. Adriana Tami presented a 
project proposal entitled ” Innovative knowledge and technologies to support public health decision-
making and improve control of HAT”, as part  of an international consortium including EANETT.  

The conference was opened by Prof. Elzubair B. Taha, H.E. the Minister of Science & Technology, 
Prof. Ali A/Majiid, D.G. of the National Centre for Research and Dr. Ahmed Babiker Mohammed, 
Director of TMRI. The first two days were reserved for the presentations, which were divided into 
six sessions. The papers, the largest number the network has handled so far, covered public health, 
surveillance, reservoirs, tsetse control, T. b. gambiense animal model, diagnosis and molecular 
characterization of trypanosomes. In session 7, the guest speakers presented their research and ideas 
for collaborations. On the third day, group discussions took place covering the following topics: 
HAT risk model (proposal by  A. Tami), characterization of trypanosomes, epidemiology of HAT, 
tsetse control & research and public health & socioeconomics. Each group made recommendations, 
which were discussed and adopted in the plenary.  

The presentations and discussions, as indicated in the proceedings, revealed key areas of future 
research under the network, and formed the basis for developments of workplans for research and 
training during the coming year. The importance of the network in strengthening collaboration in 
research, training, prevention and control of sleeping sickness was highlighted. Adriana Tami and 
Serap Aksoy suggested ways and possibilities for getting additional funds for training and research. 
Jean Jannin, WHO, expressed his interest and support for EANETT, especially in surveillance and 
control of HAT. It was agreed that the collaborations with Serap Aksoy, and Adriana Tami, 
respectively, on the “HAT RISK MODEL-Consortium” would be pursued further as a priority, and 
in 2005 a “Standardization-Workshop” would take place.  
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Scientific Programme (overview) 
09.00 – 09.50 Opening and Welcome J.M. Ndung’u, 

I. ElRayah 
09.50 – 10.20 Coffee break  
10.20 – 12.30 Session 1 “Public Health & various”  C. Otim 
12.30 – 14.00 Lunch  
14.00 – 15.30 Session 2a “Surveillance, Country Reports”  I. El Rayah 
15.30 – 16.00 Tea break  
16.00 – 17.30 Session 2b “Surveillance,  Reservoir”  K. El Malik 
   

Monday, 
Nov. 29 

19.00 Reception  (Holiday Villa Hotel)  
09.00 – 10.30 Session 3 “Tsetse”  A. Msangi 
10.30 – 11.00 Coffee break  
11.00 – 12.30 Session 4 “T.b.gambiense Animal Model”  R. Brun 
12.30 – 14.00 Lunch  
14.00 – 15.30 Session 5 “  Diagnosis”  P. Büscher 
15.30 – 16.00 Tea break  
16.00 – 17.30 Session 6 “Characterization”  J. Enyaru 
   

Tuesday, 
Nov. 30 

19.00 Conference dinner  
Wednesday, 
Dec. 01 

09.00 – 10.00 Guest presentations J. M. Ndung’u 

 10.00 – 10.30 Coffee break  
 10.30 – 13.30 Group discussions J. M. Ndung’u 
 13.30– 15.00 Group discussions finalizing J. M. Ndung’u 
  Reports & recommendations of discussion 

groups 
 

 15.00  Final discussion and closure  
 
Chairman of EANETT: 

Dr. Joseph M. Ndung’u (TRC/KARI, Kenya) 
Secretary of EANETT: 

Mr. Marcel Kaiser (STI, Switzerland)  
Organisers of the 6th annual EANETT workshop 

Dr. Intisar ElRayah (TMRI, Sudan) 
Mr. Marcel Kaiser (STI, Switzerland) 

Conference venue: Holiday Villa Hotel 
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Scientific Programme (detailed)  
Monday, November 29, 2004  
   
Opening and Welcome   
 Chair : I . El Rayah &  J. M. Ndung’u  
   
 Dr. Intisar El Rayah, TMRI, local organizer  
 Dr. Joseph M. Ndung’u, EANETT chairman  
 Dr. Ahmed Babiker Mohammed, Director of TMRI  
 Prof. Ali A/Majiid, D.G. of the National Centre for Research  
 Prof. Elzubair B. Taha, H.E. the Minister of Science & Technology  
   
Session 1 “ Public Healths &  var ious“    
 Chair : C. Otim  
   
 Bukachi S., Wandibba S. and Nyamongo I.  
 THE SOCIO-ECONOMIC IMPACTS OF HUMAN AFRICAN 

TRYPANOSOMIASIS AND THE COPING MECHANISMS INVOLVED IN 
ITS CONTROL IN WESTERN KENYA 

 

   
 Julia Karuga, C. Wangula, J. Njenga and Kennedy Wanjala  
 DISSEMINATION OF INFORMATION ON SLEEPING SICKNESS 

THROUGH PRIMARY SCHOOL GOING CHILDREN AND THEIR 
TEACHERS IN WESTERN KENYA 

 

   
 Okoth O. S, Kokwaro E., Kiragu J. M.  
 TRANSMISSION DYNAMICS AND EPIDEMIOLOGY OF RHODESIAN 

SLEEPING SICKNESS IN THE ALLOPATRIC POPULATIONS OF 
GLOSSINA PALLIDIPES IN KENYA 

 

   
 Johnson K. Kinyua, Edward K. Nguu, Francis Mulaa and Joseph M. Ndung’u  
 IMMUNIZATION OF RABBITS WITH GLOSSINA PALLIDIPES TSETSE 

FLY MIDGUT PROTEINS: EFFECTS ON THE FLY AND TRYPANOSOME 
TRANSMISSION 

 

   
 Okedi L . M. A., et al.  
 NARO-MAKERERE-ICRA PARTNERSHIPS IN UGANDA – TARGETTING 

AGRICULTURAL RESEARCH AND DISSEMINATION PROCESS 
 

   
Session 2a “ Surveillance, Country Reports”   
 Chair : I . El Rayah  
   
 Tag Elsir Khairy, Rahma Al Tigani, Ibtihal Elrashid, Intisar E. Elrayah, Nabil 

Aziz Mikhail 
 

 SUDAN NATIONAL SLEEPING SICKNESS PROGRAM, PROGRESS AND 
FUTURE PROSPECT 
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 Yassir  O. Mohammed, Mohammed M. Mohammed, Intisar ElRayah  
 FACTORS CAUSING IMPACT ON THE SLEEPING SICKNESS 

TRANSMISSION IN BAHR ELJABEL STATE, SOUTHERN SUDAN 
 

   
 G. Nkya  
 SLEEPING SICKNESS IN TANZANIA; EXISTING ISSUES AND 

CHALLENGES 
 

   
Session 2b “ Surveillance, Reservoir ”    
 Chair : K. El Malik  
   
 J.W. Magona, J. Walubengo & J.J. Odimim   
 PREVALENCE OF TRYPANOSOMOSIS IN DIFFERENT BREEDS OF 

CATTLE UNDER VARIOUS GRAZING SYSTEMS IN SELECTED 
DISTRICTS OF EASTERN UGANDA AND ITS IMPLICATIONS 

 

   
 Mohamed T. Azrag, Khitma H. Elmalik, Yassir O. Mohamed, Intisar E. Elrayah   
 THE ROLE OF CATTLE AS RESERVOIR HOST FOR SLEEPING SICKNESS 

IN BAHR ELJABEL STATE, SOUTHERN SUDAN 
 

   
 Msangi A. R, Kiimbisa B. L. and Ringi D. T.  
 PREVALENCE OF TRYPANOSOMIASIS IN LIVESTOCK IN THE 

HANANG SLEEPING SICKNESS FOCI IN NORTH EASTERN TANZANIA 
 

   
 Lucas Matemba  
 PREVALENCE OF HUMAN AFRICAN TRYPANOSOMIASIS IN AND 

AROUND REFUGEE CAMPS IN KASULU DISTRICT 
 

   
Tuesday, November 30, 2004  
   
Session 3 “ Tsetse”    
 Chair : A. Msangi  
   
 Malele I, Dismas C., Swilla J., Mayala B., Matemba L., Kimaro E., Msumary C., 

Sahani K. & Sanga U. 
 

 INVESTIGATION ON THE RESURGENCE OF HUMAN 
TRYPANOSOMIASIS IN URAMBO DISTRICT;  

 

   
 Okedi L . M. A., C. Ssekito and A. Okello   
 GLOSSINA F. FUSCIPES AND G. PALLIDIPES DYNAMICS AND 

DISTRIBUTION BELT IN SE UGANDA. 
 

   
 Mohammed M. Musa, Yasir O. Mohammed, Khitma H. El Malik,  

Intisar ElRayah 
 

 RESPONSES OF GLOSSINA FUSCIPES FUSCIPES TO TRAPS IN JUBA, 
SOUTHERN SUDAN. 
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Session 4 “ T. gambiense Animal Model”  (11.00 – 12.30)  
 Chair : R. Brun  
   
 J.K. Thuita, J.M. Ngotho, J.M. Kagira, D. Mwangangi and J.M. Ndung’u  
 SURAMIN CHEMOTHERAPY IN EARLY CENTRAL NERVOUS SYSTEM 

TRYPANOSOME INFECTIONS IN VERVET MONKEYS 
 

   
 Mwangangi D.M., Kagira J.M., Thuita J.K., Ngotho J.M. and Ndung’u J.M.  
 CSF CYTOLOGY AND ORGAN PATHOLOGY OF TRYPANOSOMA BRUCEI 

GAMBIENSE INFECTED VERVET MONKEYS. 
 

   
Session 5 “ Diagnosis”    
 Chair : P. Büscher  
   
 P. Büscher, V. Lejon, S. Deborggraeve, F. Claes, D. Mumba, Z. Mossoko, P. 

Pyana 
 

 NEWS FROM THE DIAGNOSTIC FRONT  
   
 Gregory W. Dumo, Ahmed, E.S. and Intisar E. Elrayah  
 ESTABLISHMENT OF A DIAGNOSTIC STRATEGY FOR SURVEILLANCE 

OF HAT: IN AN AREA OF  LOW ENDEMICITY 
 

   
 Enyaru J.C.K., Matovu E., Nerima B.,  Akol M. and Sebikali C.  
 DETECTION OF T.B.RHODESIENSE TRYPANOSOMES IN HUMANS AND 

DOMESTIC ANIMALS IN SOUTH EAST UGANDA BY AMPLIFICATION 
OF THE SERUM RESISTANCE ASSOCIATED GENE 

 

   
 Enyaru J.C.K., Balyeidhusa A., Matovu E., Nerima B., Akol M.  and Sebikali C.  
 EVALUATION OF TGSGP-PCR FOR THE DETECTION OF 

T.B.GAMBIENSE TRYPANOSOMES IN DOMESTIC ANIMALS IN NORTH 
WEST UGANDA 

 

   
Session 6 “ Character ization”    
 Chair : J. Enyaru  
   
 Kagira J.M. and Maina N.  
 THE SENSITIVITY AND PATHOGENICITY OF MELARSOPROL 

RESISTANT TRYPANOSOMA BRUCEI RHODESIENSE ISOLATED FROM 
SLEEPING SICKNESS PATIENTS 

 

   
 Naomi Maina, Pascal Maser, Michael Oberle, Joseph M. Ndung’u and  

Reto Brun 
 

 MOLECULAR CHARACTERIZATION OF T. B. GAMBIENSE ISOLATED 
FROM HAT PATIENTS IN SOUTHERN SUDAN 

 

   
 S.N. Kibona,   L. Matemba,  J.S Kaboya and G. W. Lubega   
 DRUG RESISTANT TRYPANOSOMA B. RHODESIENSE ISOLATES FROM 

TANZANIA 
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 Matovu E., Nerima B., Enyaru J., Akol M., Sebikali C. and Otim C. P.  
 THE PREVALENCE OF MUTANT P2 ADENOSINE TRANSPORTER IN T. 

B. GAMBIENSE ISOLATES FROM MOYO DISTRICT, NORTHWEST 
UGANDA 

 

   
 Ner ima B., Matovu E., Enyaru J.C.K.  
 DETECTION OF MUTANT ADENOSINE TRANSPORTER (TBAT1) GENE 

IN T. B. GAMBIENSE ISOLATES FROM NORTHWEST UGANDA USING 
ALLELE-SPECIFIC PCR 

 

   
Session 7 “ Guest Presentations”   
 Chair : J. M. Ndung’u  
   
 Adr iana Tami, et al   
 INNOVATIVE KNOWLEDGE AND TECHNOLOGIES TO SUPPORT 

PUBLIC HEALTH DECISION-MAKING AND IMPROVE CONTROL OF 
HUMAN AFRICAN TRYPANOSOMIASIS 

 

   
Wednesday, December 01, 2004  
   
Session 7 “ Guest Presentations”  cont.  
 Chair : J. M. Ndung’u  
   
 Serap Aksoy  
 NEW APPROACHES FOR TSETSE-BASED TRYPANOSOMIASIS 

CONTROL 
 

   
Planning 2005 / Group Work  
 Chair : J. M. Ndung’u  
   
 Group discussions  
 Reports &  recommendations of discussion groups  
 Closure   
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 THE SOCIO-ECONOMIC IMPACTS OF HUMAN AFRICAN TRYPANOSOMIASIS AND 
THE COPING MECHANISMS INVOLVED IN ITS CONTROL IN WESTERN KENYA 
 
Bukachi S1., Wandibba S2. and Nyamongo I2. 
 
1Typanosomiasis Research Centre, KARI, P.O. Box 362, KIKUYU, KENYA 
2Institute of African Studies, University of Nairobi, P. O Box 30197, NAIROBI, KENYA 
 
The impact of Human African Trypanosomiasis(HAT) in terms of public health lies not in the annual 
incidence, but in its potential for the development of explosive epidemics, serious disease symptoms, high 
mortality, and high cost of bringing an epidemic under control.  Because of its severity, a single case in a 
family will affect all members.  Outbreaks not only affect families but also place a major burden on the 
whole community.  There is little empirical evidence on the extent of this impacts and thus, this retrospective 
study was formulated to investigate the socio-economic impact of HAT as well as the coping mechanisms 
involved in its control.  Both qualitative and quantitative methods of data collection were used to collect 
information from former HAT patients and non-HAT respondents.  Respondents were asked questions 
related to their health seeking behaviour, impacts of the disease, community attitude towards them , among 
others.  Preliminary results indicate that HAT impacts on both an individual and household finances, reduces 
household labour, leads to school drop-outs, interrupts agricultural activities thus disrupting the local 
economy and jeopardizing food security, causes a reversal of roles in households and causes stigmatization.  
Young children who suffered from HAT were mostly mentally and physically challenged even after 
recovery.  Some men suffered from reduced libido after treatment while some women who were pregnant at 
the time of illness either miscarried or gave birth to mentally challenged children.  Some respondents also 
experienced social consequences of long-term hospitalisation.  There is need to follow up on the quality of 
life of HAT patients in order to reintegrate them back to the community.  Detailed studies need to be done on 
HAT’s impacts on the reproductive health of both men and women.  Continued awareness creation and 
education about HAT is vital in mitigating against the adverse impacts of HAT. 
 
 
DISSEMINATION OF INFORMATION ON SLEEPING SICKNESS THROUGH 
PRIMARY SCHOOL GOING CHILDREN AND THEIR TEACHERS IN WESTERN 
KENYA 
 
Julia Karuga1, C. Wangula1 J. Njenga1 and Kennedy Wanjala2 
 

1National Sleeping Sickness Referral Hospital, KARI-TRC, P. O. Box 399 Busia, Kenya 
2Trypanosomiasis Research Institute, KARI, P. O. Box 362 Kikuyu, Kenya 
 
Sleeping sickness (SS) cases have been reported in Busia, Teso and Bungoma districts in Western Kenya. 
This study was based on the assumption that sustainable SS and trypanosomosis control is only possible with 
the development of more effective ways of disseminating the appropriate information. The study aimed at 
increasing awareness of trypanosomosis among the communities living in endemic areas through educating 
the school going children. It was hoped that once trained, the pupils would pass the same to their parents. 
Training was conducted in 30 sampled schools in five divisions.  The training involved a brief lecture and 
video show. Before the training questionnaires were administered to five teachers and 10 pupils from each 
school. Data analysis was done using Ms Access computer program.  Two hundred teachers and 5088 pupils 
were trained. Nearly all pupils were drawn from upper classes and the average age was 15 years. Eighty 
percent of the pupils interviewed cited tsetse as the vector for SS, 14% mosquitoes, 4% dirty water, 1% 
witchcraft while 2% didn’ t know the vector.  Most pupils (76%) mentioned at least one correct sign of SS, 
others 17% reported not to know any sign of SS.  The methods of controlling SS mentioned by pupils 
included bush clearing 35%, traps 14%, spraying 9%, and treatment.  Few (15%) admitted lack of knowledge 
on SS control methods, others mentioned measures irrelevant to SS control like treated nets (19%), 
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immunization (1%), drinking clean water (1%) and good hygiene (1%).  The majority of teachers came from 
within the area and had worked there for an average of 5 years. Most teachers reported correct signs of the 
SS such as sleeping (34%), loss of weight (15%) and fever (12%). Only 3 (2%) of the teachers did not cite 
any method of control, 42% bush clearing, 24% spraying, 21% traps, 11% treatment.  In class issues related 
to SS were mentioned to pupils during Science 37%, GHC 24%, Agriculture 16%, Home science 11% and 
Social studies 10% lessons. Issues highlighted included vector, signs, control measures and effects of SS on 
the community. While teachers had basic knowledge on SS more information on signs, treatment, and 
control is required. The stated level of knowledge among pupils on issues relating to SS may partially be 
attributed to teaching at school and activities by former KETRI and FITCA.  Noteworthy was the limited 
number of transfers outside the district and the fact that majority of the teachers came from the area. The 
foregoing meant that those trained were likely to remain in the area. Opportunities for disseminating 
information by teachers exist and should be exploited adequately.  Providing the teachers with accurate 
information is important if the schools are to be adopted as information pathway to the communities living in 
disease endemic areas. This would ensure the continuous flow of information to pupils.  

 
 
TRANSMISSION DYNAMICS AND EPIDEMIOLOGY OF RHODESIAN SLEEPING 
SICKNESS IN THE ALLOPATRIC POPULATIONS OF GLOSSINA PALLIDIPES IN 
KENYA 

 
Okoth1 O. S, Kokwaro2 E., Kiragu1 J. M. 
 
1Trypanosomiasis Research Centre, Kenya Agricultural Research Institute, Box 362, Kikuyu 
2Department of Zoology, School of pure and applied Sciences, Kenyatta University Box 43844, Nairobi 
 
Trypanosoma brucei rhodesiense is known to occur in localized focus. The focal distribution is restricted to 
some specific vector sub-populations areas.  In Kenya, Glossina pallidipes is one of the main vectors of 
rhodesian sleeping sickness. Despite the widespread distribution of this vector within the country, the disease 
is only endemic in areas infested by the western belt sub population. The study assessed factors that 
influence the occurrence and distribution of rhodesian sleeping sickness in two allopatric populations of 
Glossina pallidipes. One study area, Busia, is disease endemic while the other, Nguruman, is disease free. 
Socio-economic and cultural activities predisposing humans to tsetse bites, vector associated factors, host 
associated factors, and their interactions were studied. Socio-economic and cultural data was collected 
through participatory rural appraisal (PRA) and questionnaires, administered on farmers. Preliminary results 
indicate that gender roles influenced exposure to infection with boys having the highest and girls the lowest 
risks in both Nguruman and Busia. Host-vector interaction and host diversity was higher in Nguruman than 
Busia. While the risk of transmission does not vary with seasons at Busia, dry season significantly increases 
the risk at Nguruman. It is evident that socio-cultural and economic activities influence human-fly contact, 
and therefore risk of disease transmission. 
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IMMUNIZATION OF RABBITS WITH GLOSSINA PALLIDIPES TSETSE FLY MIDGUT 
PROTEINS: EFFECTS ON THE FLY AND TRYPANOSOME TRANSMISSION 
 

1Johnson K. Kinyua, 2Edward K. Nguu, 2Francis Mulaa and 1Joseph M. Ndung’u 
 

1Kenya Agricultural Research Institute-Trypanosomiasis Research Center (KARI-TRC), P.O. Box 362 
Kikuyu, Kenya 
2Department of Biochemistry, University of Nairobi, P.O. Box 30197 Nairobi, Kenya 
*Corresponding author. E-mail address: jkkinyuafr2001@yahoo.fr (ketri@africaonline.co.ke)  
 
Proteins isolated from the midgut of Glossina pallidipes were used to immunize rabbits and their efficacy as 
vaccine candidate(s) against the fly, and their potential to block transmission of T. b. rhodesiense assessed. 
Two fractions, detergent (DET) and aqueous (AQ) fractions were separated using a non-ionic detergent 
(Triton X-114) and a series of bioassay experiments carried out using serum obtained from rabbits 
immunized with either of the two fractions. The mortality rates of tsetse flies fed on serum from rabbits 
immunized with DET and AQ was 56% and 35% respectively as compared to 20% mortality in controls. The 
DET antigen(s) caused considerably higher mortality (X2=1.194, P<0.05) than that on controls. These 
findings suggest that midgut proteins contain antigens that are lethal to tsetse flies, and are potential 
candidates for the development of anti-tsetse vaccine. When flies fed on serum derived from DET 
immunized rabbits were fed on T.b. rhodesiense infected blood, only 20% of them picked the infection. Very 
few flies (20%) fed on serum derived from DET immunized rabbits had infection of T. b. rhodesiense. In the 
control flies, 45% of them had infection in the midgut with a higher and actively motile parasite load. 
Assessment of fecundity indicated significantly higher (X2=2.117, P<0.05) larviposition for the control flies 
when compared to the AQ group of flies (X2=1.054, P <0.05). Significant differences in abortions and pupal 
weights were also observed. These results suggest that midgut proteins contain antigens with potential use in 
development of vaccines that would block transmission of trypanosomes through tsetse. 
Keywords: Glossina pallidipes, Midgut proteins, Tsetse flies-Vaccine candidates, Rabbits-Immunization, 
Disease transmission-Transmission blocking 
 
 
NARO-MAKERERE-ICRA PARTNERSHIPS IN UGANDA – TARGETTING 
AGRICULTURAL RESEARCH AND DISSEMINATION PROCESS 

 
Okedi, L . M. A., et al. 
 
NARO-Livestock Research Institute, P. O. Box 96, Tororo, Uganda 
 
NARO-MAK-ICRA initiative started as a pro-active learning process for the National Agricultural Research 
Organisation (NARO) seeking support to re-orient its staff to do integrated research for development by 
putting the country’s Plan for Modernisation of Agriculture (PMA) and the National Agricultural Research  
(NARS) policies into action. Learning teams were formed around the Agricultural Research and 
Development Centres topics of choice and participants joined any of the six team(s) for the practical retreats 
and stakeholder identification/workshops meant to pave way for developing research proposals for funding. 
Serere ARDC’s “needs assessment for the Tororo farming systems and Mbarara ARDC’s “ Increasing 
profitability of livestock enterprises”  where I participated showed that farmers in general regard agriculture 
as growing crops for subsistence and sometimes cash benefits.  
When livestock enterprise concepts were brought up for discussion, both Mbarara and Tororo had difficulty 
comprehending  livestock farming as profitable business. Farmers in Tororo District picked out rice farming 
as their priority enterprise and were equally divided as to whether capital or labour was the main factor 
affecting profitable farming. Less thought of livestock diseases and zoonoses and HIV/AIDS as factors that 
contribute to their morbidity and production, as most see NARO and MAAIF as crop-farming promoting 
government body. They tended to answer based on stereotypes service provided as health, agriculture, 
education, etc. and only handled cross-cutting issues when probed.  
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SUDAN NATIONAL SLEEPING SICKNESS PROGRAM, PROGRESS AND FUTURE 
PROSPECT 
 
Tag Elsir Khairy1, Rahma Al Tigani1, Ibtihal Elrashid1, Intisar E. Elrayah2, Nabil Aziz Mikhail1 
 
1 National control program of sleeping sickness & lymphatic filariasis, Integrated Parasitic diseases control 
program, Federal Ministry of Health, Khartoum, Sudan 
2 Trypanosomiasis unit , Tropical Medicine research institute, National centre of research , ministry of 
Science& Technology, Khartoum, Sudan 
 
Since 1925 severe epidemic were reported in Equatoria and Zandi districts of Sudan. In mid 1970s the 
Sudanese- Belgium Sleeping sickness control project started a control program based on case detection and 
treatment.  
In mid 1990s the sero-prevalence started to attain high levels (~30%) and the national program was 
revitalized in 1997.  
Extensive surveys were carried out by the program for case detection and management coupled with vector 
control in the area. Training of doctors and laboratory technique at the start of the program activities had 
great effects on the disease distribution.  
Clinical and in-patient wards were established in Juba Teaching Hospital, with rehabilitation of the 
laboratory.  
For better control and to attempt eradication in the future, the program is looking forward to improving the 
surveillance system and to create a conductive atmosphere for field research. 
. 
 
FACTORS CAUSING IMPACT ON THE SLEEPING SICKNESS TRANSMISSION 
IN BAHR ELJABEL STATE, SOUTHERN SUDAN 
 
Yassir  O. Mohammed1, Mohammed M. Mohammed2, Intisar ElRayah3 

 

1Central Veterinary Research Labs. Soba, Khartoum, Sudan 
2Dept. of Parasitology College of Veterinary Medicine and Animal Production Technology,   Sudan 
University for Technology, Khartoum, Sudan 
3 Trypanosomiasis unit, Tropical Medicine Research Institute (TMRI), Khartoum Sudan 
 
The sero-prevalence rate of Trypanosoma brucei gambiense sleeping sickness was investigated in Juba area,� 
southern Sudan from January 2002 to December 2003. The card agglutination test for trypanosomoses 
(CATT/wb) technique was employed to detect circulating antibodies due to T. b. gambiense in the blood of 
human respondents. Out of 2322 consenting respondents, 257 (11.1%) individuals were sero-positive. The 
sero-prevalence rate differed significantly with sex, age group, residence, occupation and type of vegetation 
harbouring tsetse flies. There was, however, no significant correlation between the sero-prevalence rate of 
gambiense sleeping sickness in a location and the apparent density of tsetse (catch/biconical trap/24h) in that 
location. The results are discussed in relation to the history of sleeping sickness in the Sudan, civil unrest in 
the country and the presence of tsetse flies. 
 
 
 
 
 
 
 
 



 

          

Proceedings  -  Oral Presentation  -  Session 2a     13 

6th Annual EANETT Conference 
            

 
 

 

SLEEPING SICKNESS IN TANZANIA; EXISTING ISSUES AND CHALLENGES 
 
G. Nkya 
 
National Institute for Medical Research, P O Box 482, Tabora, Tanzania                  
E-Mail: gmnkya@yahoo.com  
 
Human African Trypanosomosis (HAT), commonly called sleeping sickness, is a major cause of mortality 
and morbidity in sub-Saharan Africa.  Current therapy with melarsoprol for HAT has unacceptable side-
effects with an overall mortality of 5%. The diagnosis of HAT is based on a combination of clinical and 
investigative data.  A typical clinical presentation in the context of a geographical location where HAT is 
known to be endemic is clearly the key diagnostic clue.  However, the non-specific nature of many of the 
clinical features makes it imperative to exclude other infections such as malaria, tuberculosis, HIV infection, 
leishmaniasis, toxoplasmosis, hookworm infection, typhoid, and viral encephalitis (Atouguia,J.L.M;at el 
2000).  A particular pitfall is that inappropriate antimalarial treatment may actually reduce the fever due to 
HAT, thus confounding and delaying the correct diagnosis (Atouguia,J.L.M;at el 2000), and these two 
conditions may also co-exist. Thus, most of HAT patients visiting the health facilities are at the late stage. 
Currently, there is neither a vaccine nor a drug available to prevent infection of sleeping sickness. In 
Tanzania, the current treatment of HAT is based on two main drugs, namely suramin and melarsoprol. The 
drugs are scarce, difficult to administer, and sometimes dangerous. A new, shorter treatment regime 
consisting of a 10-day course of daily melarsoprol injections was recently found to be comparable to the 
standard longer treatment schedule over a period of 26 days, in terms of both cure and complication rates, 
and may be increasingly adopted in the future (Burri,E;2000), although it has not been used in Tanzania. 
Additional difficulties with treatment of sleeping sickness include drug resistance, limited technical expertise 
in endemic areas (which limits diagnosis and treatment), and the continually changing range of antigenic 
expression makes vaccine development difficult. Since there has been no development of new drugs and the 
failure by Tanzanian health authorities to give due attention to sleeping sickness control with reasonable 
doubt we are facing the problem of increasing emergence of drug resistance or relapses. Moreover, SS has 
re-emerged in Urambo and Sikonge districts in Tabora region and Mpanda district in Rukwa where the 
number of cases had previously been brought down to very low levels. 
 

Recommendations/Conclusion  
There is a pressing need to developing a quick, easy to perform, reliable, and cheap diagnostic test that can 
be used in the field to diagnose and crucially to stage both gambiense and rhodesiense disease. 
Control of sleeping sickness will require: (a) continuing and improved case surveillance with screening of 
humans at risk areas and also  domestic animals; this will require both political will and stability and 
significantly increased funding to improve the screening infrastructure; (b) better treatment of human disease 
and animal reservoirs; and (c) increased public health measures and awareness to significantly decrease, and 
ultimately eradicate human/tsetse fly contact.  
A safe drug that is effective in the treatment of HAT would dramatically change the control and management 
of sleeping sickness, as it would obviate the current difficulties of staging with CSF analysis. 

 
Another avenue of treatment is the use of combination therapy in order to increase efficacy, decrease 
toxicity, and delay the onset of drug resistance. 
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PREVALENCE OF TRYPANOSOMOSIS IN DIFFERENT BREEDS OF CATTLE UNDER 
VARIOUS GRAZING SYSTEMS IN SELECTED DISTRICTS OF EASTERN UGANDA 
AND ITS IMPLICATIONS 
 
J.W. Magona*, J. Walubengo* & J.J. Odimim†  
 
*Livestock Health Research Institute, P.O. Box 96, Tororo. 
†Department of Livestock Health & Entomology, P.O. Box 513, Entebbe. 
 
Recent developments in Eastern Uganda such as restocking with indigenous non-traditional breeds –Ankole 
have led to changes in breed composition. In addition, increasing human population pressure has led to 
dwindling grazing land and changes in grazing systems. Breed and grazing management system do influence 
the prevalence of bovine trypanosomosis. In view of these changes and their likely implications on the 
prevalence and consequently control of tsetse and trypanosomosis in this region, a cross-sectional study was 
conducted in selected districts of Soroti and Bugiri, from June to August 2004 to assess the prevalence of 
trypanosomosis in Nkedi Zebu, Ankole and Friesian/Zebu crosses (Crosses) kept under tethering and open 
grazing management systems. Blood samples from a total 2063 cattle, consisting of 1949 Nkedi Zebu, 100 
Ankole and 14 Crosses were examined for trypanosome parasites using both the Haematocrit centrifugation 
technique (HCT) and Buffy coat technique (BCT). Cattle kept under the open grazing system (n = 1612) had 
a lower mean packed cell volume (PCV) (28.6% 95% CI 28.4-28.6) and a higher prevalence of trypanosome 
infection (7.3%) than those kept under the tethering system (n = 451): mean PCV-30.2% (95% CI 29.7-30.7) 
and prevalence-6.7%. Overall, Nkedi Zebu had the highest prevalence (7.2%), followed by Ankole (7%) and 
Crosses (0%). There was no difference between the mean PCV of Nkedi Zebu (29.0% 95% CI 28.8-29.2) 
and Ankole (28.8% 95% CI 28.0-29.6), which were higher than that of Crosses (27.7% 95% CI 24.5-30.8). 
Trypanosoma vivax was the dominant species (62%), followed by T. congolense (20%), mixed trypanosome 
infection (14%) and T. brucei (4%). Of the mixed infections, 11/20 (55%) infections were of T.brucei with 
T.vivax while 9/20 (45%) infections were of T.congolense with T.vivax. No mixed infections of T.brucei with 
T.congolense were detected. These results seem to suggest that there are differences in risk of cattle to 
trypanosomosis due to the grazing system and breed. Consideration of the grazing system and breed 
susceptibility to trypanosomosis could therefore be vital in the control of bovine trypanosomosis in Eastern 
Uganda. 
 
 
THE ROLE OF CATTLE AS RESERVOIR HOST FOR SLEEPING SICKNESS IN BAHR 
ELJABEL STATE, SOUTHERN SUDAN 
 
Mohamed T. Azrag1, Khitma H. Elmalik2, Yassir O. Mohamed 3, Intisar E. Elrayah4  
 
1Vet. Serve, Khartoum, 
2Dept. of Preventive Medicine& public Health, Fac. Of Veterinary Medicine, U. of Khartoum 
3Dept. of Tsetse &trypanosomiasis, Central Vet. Res. Labs., Khartoum 
4 Dep. Of Vector &biomedical Studies, TMRI, Khartoum 
 
Background: 
Trypanosomosis is a parasitic disease caused by a protozoa parasites belonging to the genus Trypanosoma 
which affect both man and animals. Human trypanosomosis (sleeping sickness) and animal trypanosomosis 
(nagana disease) have adverse effect in human and animal health and immense losses in production resulting 
in huge economical losses.  
Human African Trypanosomosis has been known to occur in Southern Sudan since 1909 when the first case 
was detected in Raga. Subsequently the disease started to arise in patchy epidemic foci in western and 
eastern Equatoria sequel to civil unrest in the country or the neighbouring countries. The affected areas lay 
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between latitude 12°N and 4°N and longitude 22°E and 36°E (Map 1) bordering Central Africa, DRC, 
Uganda, Kenya and Ethiopia where the disease is reported to exist.  
The Nagana disease is endemic in southern Sudan and the frequency of the disease prevalence is controlled 
by the proportions of drugs uses. The exact situation of the disease is not clear. 
The tsetse flies belt of the Sudan is estimated to be covering about 300,000 square km. The surveys of tsetse 
distribution revealed the presence of seven different species and sub-species, out of which only two are of 
economic importance and wide spread in the belt. These are Glossina fuscipes fuscipes the main vector of 
sleeping sickness and G. morsitans submorsitans transmitting Nagana. The climate and vegetation types in 
the infested areas are favourable for the fly species of Glossina, the vector, to occur.  
 The latest civil war altered and collapsed the health systems and created popular-movement, disruption and 
disturbance of the population activities with consequence flare-up of the disease in Southern Sudan.  Recent 
surveillance of the disease covered 2322 persons, restricted to secure accessible counties around the capital 
of Bahr Eljebel State, Southern Sudan, revealed a prevalence rate of 11.07% ( Elrayah et al  2001), a 
circumstance that has promoted the efforts to conduct the present study to highlight the role of the pastoral-
sectors and their domestic cattle in the disease epidemiology. 

 
Mater ials and Methods  
The study area 
The study area lies between the latitude 30°   20¯  and 31° 45¯  E and the longitude 4° 40¯  and   5° 00N, 
about 1200Km south of Khartoum.  
The climate is warm throughout the year with rains falling between March – November. The rain fall 
average is 800-1200mm per annum.  
The vegetation is of savannah wood land type transected by riverine gallery forests and riverine thicket along 
the watercourses (Wilson et al 1963).  
Wild animal detected in the area. The probable wild hosts of tsetse as detected by dung, spoor and sightings 
included Hippopotamus (Hippopotamus amphibious), Monitor Lizard (Varanus niloticus niloticus), Nile 
Crocodile (Crocodylus niloticus), Warthog (Phacochoerus aethiopicus), Tsessebe (Damaliscus lanatus), 
Bushbuck (Tragelaphus scriptus), Waterbuck (Kobus defassa), Vervet Monkey (Cercopithecus aethiops), 
Baboon (Papio ursinus), Wildcat (Felis lybica), Cheetah (Acinomyx jubatus) and Porcupine (Hystrix africae-
australis). Very few domestic animals are present including migratory and trade cattle (plate 5), sheep, goats, 
dogs, domestic pigs (Kadrook), domestic cats and rarely donkeys. 
Most of the population in the study area are agro-pastoralist keeping animals (cattle / goats) and practicing 
agricultural activities in small scale or back yard farming. In urban areas Bari tribe outnumber others such as 
Mundari, Dinka, Morro, and Morle. Due to insecurity in Mundari area (Tali area) most of the Mundari-
herders have been settled with their animals in safety areas, northern part of the study area (the new 
settlement area). Because of successive cycles of drought and/or tick-borne diseases they compulsorily 
penetrate the tsetse belt where pasture and water are plenty. Accordingly they contact tsetse and incur 
infection.  
In the countryside inhabitants are infiltrated in hamlets surrounded by an area of cultivation separated by an 
area of natural or secondary vegetation. The watering points are rivers, wells and scattered ponds which 
often are the main fly contact areas.    
The cattle breeds in the area are Zebu, or the Nilotic breeds. Sahiwal, Boran, Gersy and Frisian breeds were 
introduced during the course period of  MAFAO project to up-grate the local breeds especially in Juba 
county. 
 
Epidemiological survey and sampling methods. 
A total of 300 heads of cattle in Bahr El-Jebel State, Southern Sudan were randomly screened for 
trypanosome infection using the Haematocrit Centrifugation Technique (HCT). 8% of the cattle examined at 
two separate occasions (dry and rainy seasons), were found positive. .It appears from the table below that the 
infection rate in the wet season is higher than in the dry season, despite the lack of statistical analysis. 

 
 
 



 

          

Proceedings  -  Oral Presentation  -  Session 2b     16 

6th Annual EANETT Conference 
            

 
 

 

The percentage infection rate of Nagana disease in cattle in different season and location. 
 
Location direction Season % HCT-positive 

Wet 7 Eastern location 
Dry 6 
Wet 12 Western location 
Dry 7 
Wet 8 Northern location 
Dry 6 

 
A blood smear preparation from every tested positive head of cattle was stained and examined 
microscopically to identify the Trypanosoma species. This revealed the presence of T.vivax, T. congolense, 
T.brucei and T.theileri species. Although some positive HCT individuals gave negative results when the 
same blood samples were tested after staining, the percentage of the trypanosome positive animals was as 
shown in the table below: 

 
T.congolense 65% 
T. vivax 30% 
T.brucei 03% 
T.theileri 02% 

 
Blood samples on filter papers were  prepared  from each head for PCR test, to differentiate T. brucei sub 
groups circulating in the population. 
Additionally, 23 (11.0%) out of 209 of the pastoralists caring for the cattle were  examined for sleeping 
sickness using (CATT wb) and found to be sero-positive. No parasitological positive individual was detected 
although some individuals had enlarged cervical glands. Work in progress is follow-up examination of the 
sero-positive individuals for parasite detection. 
 
Conclusion and Recommendation: 
The detected sero-positive individuals among the pastoralists indicate the existence of the Gambian sleeping 
sickness form in the area. 
-The brucei group was detected circulating in the cattle found in the area. 
-PCR technique is highly demanded to identify the brucei group circulating in the cattle population to 
elucidate their role as reservoir hosts for the Gambian or Rhodesian sleeping sickness forms. 
-Tsetse fly control is prerequisite. 
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PREVALENCE OF TRYPANOSOMIASIS IN LIVESTOCK IN THE HANANG SLEEPING 
SICKNESS FOCI IN NORTH EASTERN TANZANIA 
 
Msangi A. R1, Kiimbisa B. L.1 and Ringi D. T1. 
 
1Tsetse and Trypanosomiasis Research Institute, Box 1026, Tanga, Tanzania 
 
Tsetse flies and trypanosomiasis, the disease they transmit, have a devastating effect on human health and 
livestock production in Tanzania. A comprehensive quantification of the economic importance of 
trypanosomiasis has not been made in many parts of affected areas in Tanzania, mainly due to scarcity of 
reliable data. This has a big effect on decision makers. 
 
Following the eradication of the tsetse fly (Glossina austeni) from Unguja Island, Zanzibar the Government 
identified the G. swynnertoni belt as the next target because it offers a good opportunity for integrated tsetse 
eradication. The distribution of G. swynnertoni is estimated to cover more than 40,000 square kilometers, 
where preliminary surveys have indicated that this species is a major vector of trypanosomiasis in livestock 
and sleeping sickness in humans. The G. swynnertoni belt is confined to the northeastern part of Tanzania 
and a small part extends into the southwestern part of Kenya. The area is economically important because it 
has a high concentration of cattle, large farms for cash crops, and a fast-developing tourism industry. The 
government initiated a feasibility study to collect essential baseline data, which is a prerequisite for the 
development of a strategy to create a G. swynnertoni free zone in this area according to the area wide 
integrated pest management principle.   
 
The Hanang sleeping sickness foci is within this area (the G. swynnertoni belt in northern Tanzania) and 
covers an estimated area of 1,575 – 2,000 km2. Four districts within the Hanang sleeping sickness foci are 
Karatu in Arusha region, others are Mbulu, Hanang and Babati in Manyara region and. The G. swynnertoni 
at the Hanang sleeping sickness focus appears sympatrically with G. pallidipes, G. morsitans morsitans, G. 
brevipalpis and G. longipennis. This paper reports the results of a veterinary survey that was done in Karatu 
district, which is at the northern limit of the Hanang sleeping sickness focus.  
 
A total of 191 cattle were blood sampled and examined for packed cell volume (PCV) and for presence of 
trypanosomes. 21 animals (11%) had very low PCV. 3 animals (1.6 %) were microscopically found to harbor 
pathogenic trypanosome of T. congolense group (sub-genus Nannomonas) but no Trypanosoma brucei group 
was detected. Out of the 21 animals that had low PCV, 9 animals (42.9%) and all 3 animals found positive 
with pathogenic trypanosome were from Endallah village bordering Manyara National Park.  
 
During discussion with farmers, most of them complained very much on the problem of animal 
trypanosomiasis but not on sleeping sickness. Most of them were aware of the disease symptoms and would 
treat suspected animals and this could explain the low prevalence observed during our survey. Also the 
absence or low prevalence of sleeping sickness in the survey area may be because Karatu district is at the 
peripheral (northern limit) of the foci.  
 
Similar surveys including mouse inoculation will be done in the remaining districts of Mbulu, Hanang and 
Babati to cover the entire Hanang foci. A large sample size will be taken and a portable generator will be 
used for immediate examination of the presence or absence of trypanosomes using Micro-Haematocrit-
Centrifugation Technique (MHCT) and Dark-Ground/Buffy-Coat Technique (DG-BCT). 
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PREVALENCE OF HUMAN AFRICAN TRYPANOSOMIASIS IN AND AROUND 
REFUGEE CAMPS IN KASULU DISTRICT 
 
Lucas Matemba 
 
National Institute for Medical Research, P O Box 482, Tabora, Tanzania             
 
A survey was carried out in six villages of Kasulu district western Tanzania using haematocrit centrifugation 
technique (HTC), both thin and thick blood smears and card agglutination test for trypanosomiasis (CATT). 
The aim of the study was to determine the magnitude of human African trypanosomiasis in and around 
refugee camps in Kasulu district. Six hundred and eighty two persons were screened using the above 
techniques. In addition, in-depth interviews were conducted to health workers of facilities of the surveyed 
areas, so as to assess the knowledge of sleeping sickness, its diagnosis, treatment .and control 
 
From the survey, 10 positives were recorded when all techniques were combined, out of them 4 were 
parasitologically positive, 8 were seropositive and 2 were seronegative (but parasitologically positive), 
suggesting that these were T.rhodensiense. The results prompted further analysis using molecular markers 
for the purpose of sub-species identification which is undergoing. 
 
In the interviews conducted with health workers, all of them reported not receiving sleeping sickness 
patients, while 75% of them failed to give accurate description of proper diagnosis and management of 
sleeping sickness. Majority of health facilities surveyed had no capacity to diagnose and confirm cases of 
sleeping sickness. 
 
With a point prevalence of 1.5% sleeping sickness is still a public health problem in Kasulu district. 
Suspicious cases of T.b.gambiense were detected in villages of Kasulu; however no positive cases were 
detected in refugee camps, suggesting that the T.b.gambiense cases detected in Kasulu villages were 
probably not imported from neighbouring countries of DRC and Burundi. 
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INVESTIGATION ON THE RESURGENCE OF HUMAN TRYPANOSOMIASIS IN 
URAMBO DISTRICT 
 
Malele I1, Dismas C2, Swilla J4, Mayala B3 , Matemba L 4, Kimaro E5, Msumary C6, 
Sahani K4, & Sanga U7 

 
1Tsetse & Trypanosomiasis Research Institute, P. O. Box 1026 Tanga; 2 Ministry of Health, P. O. Box 9083, 
Dar Es Salaam; 3 National Institute for Medical Research, HQ, P. O. Box9653, Dare Es Salaam; 4National 
Institute for Medical Research P. O. Box 482 Tabora; 5Tropical Pesticide Research Institute, P. O. Box 3024 
Arusha; 6 Muhimbili National Hospital, P. O. Box , Dar Es Salaam; 7 Regional Medical Office, Tabora 
 
The epidemiology of Trypanosoma brucei rhodesiense is subject to interactions between human beings, 
tsetse flies and domestic and wild animals. Control of the disease can be achieved by controlling the vector 
that transmits the disease causative parasite (trypanosome) and treatment of infected people. Treatment is 
only effective if there is a continuous surveillance of the population at risk followed by accurate case 
detection and this can only be done through accurate and proper diagnosis of the causative organisms. A 
study carried out in Urambo district to investigate on the resurgence of the disease by active case detection, 
entomological survey and interviews by questionnaires revealed several reasons which have contributed 
towards the resurgence of sleeping sickness as a public health problem in the district. These include distances 
to the health centers, poor diagnostic capability, lack of diagnostic equipments and supplies, lack of smooth 
availability of drugs, ignorance about disease transmission, and non existence of vector control activities. 
The study showed that the district is heavily infested by Glossina morsitans species (G. m. morsitans being 
the most abundant species followed by G. m. centralis). Dissection results showed that 28.2% of 78 flies 
dissected were infected in proboscides, with salivary gland infection of 6.41% and midgut infection of 
8.97%. The villages surveyed are in /surrounded by the forest and most of the people in the communities do 
their activities (i.e. farming, honey gathering, fetching water and timbering) in the forest which expose them 
to tsetse bites. People get into contact with tsetse at a mere distance of less than 2km. The study showed that 
98% of interviewed communities have seen tsetse flies and more than 98 % have been bitten by tsetse flies. 
Also 82% to 90% are aware of the health risks associated with the tsetse fly. More than 96% of the people 
interviewed are not aware of the drugs of choice for HAT. It was also noted that some of the people are not 
aware whether these drugs are given free of charge or not, but they know that drugs are only available at 
Kaliua Health Centre. The study noted that Trypanosomiasis cases are only managed (diagnosed, confirmed 
and treated) at Kaliua Health Centre, which is also under staffed. Sleeping sickness patients have to travel 
long distances (about 50 to 110 km) to Kaliua health centre to seek medical attention and most probably 
roads are not passable during the rain season. The present health buildings (Dispensaries) at Kangeme, 
Kombe and Usinga are without health personnel. Even the functional dispensaries are severely understaffed 
e.g. at Usinge and Ukumbisiganga (Lumbe). Most water sources are allocated inside the forest reserves. 
Income generating activities are carried out inside the forest reserves hence people are constantly in contact 
with tsetse flies. The study revealed that despite the high tsetse infestations in and around the villages, there 
was no tangible tsetse control program in the wards and district as a whole. Passive case detection revealed 
that about 50% of sleeping sickness cases recorded at Kaliua Health Centre, originated from Mpanda district 
which is bordering Urambo district; which means urgent intervention measures are also needed in Mpanda 
district so as to curb the prevalence of this disease. 
The following were suggested in order to curbing the transmission of the disease in the area.  

�  Educate people about disease transmission + signs 
�  Initiate vector control activities; community based for sustainability 
�  Improve diagnostic capability (equipments/ supplies and drugs)  
�  Improve status of existing dispensaries for Trypanosomiasis diagnosis and treatment  (to reduce 

distance between Kaliua and affected communities) 
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GLOSSINA F. FUSCIPES AND G. PALLIDIPES DYNAMICS AND DISTRIBUTION BELT 
IN SE UGANDA. 
 
*Okedi, L . M. A., C. Ssekito and A. Okello  
 
*NARO-Livestock Research Institute, P. O. Box 96, Tororo, Uganda;   
 
Surveys continued north-wards to map out the occurrence and re-description of the G. pallidipes/ G. f. 
fuscipes distribution belt, in the districts of S. E. Uganda. Within SE Uganda, the G. pallidipes belt traverses 
G. f. fuscipes foci, yet detection methods need to be more focussed towards the later to avoid under-
estimating G. pallidipes which is still a pivot where T. congolense is persistent. The distribution belt for G. 
pallidipes doesnot extend beyond Mbale district as none was detected in the surveys in Soroti and Kumi 
district of 2004. There is need to repeat some spots as the rather extended dry season from December 2003 to 
July 2004 appears to have restricted tsetse micro-habitats and Fly/trap/day catches were very low through out 
the season.  
There was need to extend this activities to other areas in SE Uganda that were not covered by FITCA as the 
sleeping sickness epidemic has continued to progress north-east wards and the fear is not stronger than 
before of the two forms of sleeping sickness merging in Uganda.  
 
 
RESPONSES OF GLOSSINA FUSCIPES FUSCIPES TO TRAPS IN JUBA, SOUTHERN 
SUDAN. 
 
Mohammed M. Musa 1, Yasir O. Mohammed2, Khitma H. El Malik3, Intisar Elrayah4 
 
1 Dept. of Parasitology, Fac. of Vet. Med., Sudan University for Science & Technology; 
2 Dept. of Tsetse & Trypanosomiasis, Soba Veterinary Central Research Laboratories, Ministry of Science & 
Technology Khartoum, Sudan; 3Dept. of Preventive Medicine & Public Health. Fac. of Vet. Med. University 
of Khartoum ; 4Trypanosomiasis Unit, Tropical Medicine Research Institute, National Centre of Research , 
Ministry of Science & Technology 
 
The responses of Glossina fuscipes fuscipes to several trap designs were studied in Juba area, 
Southern Sudan from January 2002 to December 2003. The blue/white conventional biconical trap caught up 
to six times more tsetse (male + female) than the triangular Epsilon trap. The biconical trap was also 
significantly more effective than the Vavua trap (x 1.8) and the monoscreen trap (x 2.3). Modifications of the  
conventional  biconical trap by  using an upper black netting cone and a lower cone with a heavy drill blue 
cotton did not influence significantly trap catches. Each of these modification was, however, up to 22 times 
more effective than the Nzi trap. These results are discussed in relation to control of sleeping sickness in 
southern Sudan by trapping out tsetse flies. 
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SURAMIN CHEMOTHERAPY IN EARLY CENTRAL NERVOUS SYSTEM 
TRYPANOSOME INFECTIONS IN VERVET MONKEYS 
 
J.K. Thuita1, J.M. Ngotho1, J.M. Kagira, D. Mwangangi1 and J.M. Ndung’u1 
 
1Trypanosomiasis Research Centre of the Kenya Agricultural Research Institute (TRC-KARI), formerly 
KETRI. 
 
Suramin is registered as an early stage human African trypanosomiasis (HAT) drug for use only in the 
absence of trypanosomes and or pathological white cell and protein changes in the cerebrospinal fluid (CSF). 
The presence of occasional case reports of HAT patients with trypanosomes in the CSF that have been cured 
with monotherapy suramin, however, suggests a need for controlled efficacy trials of the drug in early CNS 
trypanosome infections, to determine if the results would be sufficient to warrant changes in current clinical 
guidelines. Towards this suramin chemotherapy data generated using the KETRI vervet monkey model, were 
retrieved and analysed. In addition, four vervet monkeys were infected with T. b. rhodesiense KETRI 2772 
at 103 trypanosomes per monkey intravenously (IV). On attainment of terminal disease, they were treated 
with suramin at 20mg/kg IV for five consecutive days from 64 –68 days after infection. The results of the 
analysis of retrospective data showed that two pleiomorphic isolates T. b. rhodesiense 2537 and T. b. 
rhodesiense KETRI 2772 have been used in the suramin chemotherapy studies. In all cases, these isolates 
had penetrated the BBB and into the vervet monkey CSF from 14- 28 days after infection, thus setting in 
motion the CNS disease. When treatment was initiated at 42 days after infection with either isolate, and 
despite the presence of early CNS disease, 100% cure rates were obtained using a regimen of 20mg/kg body 
weight administered on days 0, 3, 6, 10 and 15. In one case in which suramin was administered at 20mg/kg 
bwt on five consecutive days to monkeys infected with KETRI 2537, a cure rate of 5/7 (71.4%) was 
obtained. In the prospective experiment all four monkeys have been confirmed cured after a 600 days 
monitoring period. These data suggest that suramin remains effective for a period of about two months 
following infection and in spite of parasitization of the CSF in vervet monkeys. The work is also a pointer 
that when it becomes possible to distinguish between early and late CNS stage infections in humans, suramin 
may also be used to treat early stages. 
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CSF CYTOLOGY AND ORGAN PATHOLOGY OF TRYPANOSOMA BRUCEI 
GAMBIENSE INFECTED VERVET MONKEYS. 
 
Mwangangi D.M., Kagira J.M., Thuita J.K., Ngotho J.M and Ndung’u J.M. 
 
Kenya Agricultural research Institute- Trypanosomiasis Research Centre Muguga P.O Box 362, Kikuyu, 
Kenya 
 
Introduction 
Sleeping sickness (SS) is an important disease in man caused by Trypanosoma brucei rhodesiense and 
Trypanosoma brucei gambiense. Currently a primate model that uses vervet monkeys to mimic the 
Trypanosoma brucei rhodesiense form of SS exists in KETRI. 
 
Overall Objective 
To establish a monkey model for Trypanosoma. brucei. gambiense form of Human African 
Trypanosomiasis. 
 
Specific Objectives 

·  To identify monkey hosts for T. b. gambiense  

·  To examine development of parasitaemia on identified monkey hosts 

·  Describe the pathogenesis of the disease in the primate model 

·  To relate the pathogenesis observed in monkey model to the ones described in man 
 
Mater ials and Methods 
Two vervet monkeys, 498 and 532, were infected intravenously with of T. b. gambiense KETRI 3747 and 
KETRI 3751 respectively. Clinical and parasitaemic characteristics of vervets were followed for up to 764 
and 820 days post infection (DPI) respectively. 
 
Results 
Prepatent period of 14 and 6 days was observed  in vervets 498 and 532 respectively. The PCV (Packed cell 
volume) of vervet 498 reduced from the pre-infection level of 43% to 34% while that of 532 was maintained 
between 41-43% during the observation period. The anaemia type was microcytic normocytic. The 
parasitaemia level in both animals remained at antilog10 5.4 continuously since detection 35 days DPI. 
However, from 600 DPI, parasitaemia became intermittent. CSF (cerebrospinal fluid) parasitosis, was 
detected at 307 and 480 DPI in vervet 498 and 532 respectively. White cell counts increased from less than 
5/mm3 during pre-infection to as high as 48/mm3 and 32/mm3 in CSF of 498 and 532 respectively. The main 
cell type in the CSF was lympocytes with occasional monocytes. 
Both monkeys showed lympadenopathy as early as 14 days 21 days post infection in vervet 532 and 498, 
respectively. Lymphadenopathy persisted up to 62 days PI for both animals. Thereafter lymphadenopathy 
subsided. 270 days PI, a second phase of lymphadenopathy occurred. The body condition of both animals 
progressively deteriorated. The animals were sacrificed on 764 and 820 days post infection for 498 and 532 
respectively depending on disease severity. The main gross lesions found were: emaciation, anaemia, ulcers 
in stomach and ileo-caecal junction, enlarged spleen peripheral lymph nodes, and pale patches in the kidneys 
and myocardium. 532 in addition to the above lesions, had haemorrhages on the meninges in the region of 
caudal to cerebral cortex. The clinical and the post mortem results are similar to what is seen in individuals 
suffering from HAT. The results indicate the vervet monkey can serve as a good model of T. b. gambiense 
form of HAT but more work needs to be done to shorten the time taken to get a second stage infection. 
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NEWS FROM THE DIAGNOSTIC FRONT 
 
P. Büscher, V. Lejon, S. Deborggraeve, F. Claes, D. Mumba, Z. Mossoko, P. Pyana 
 
Institute of Tropical Medicine, Nationalestraat 155, B-2000 Antwerpen, Belgium 
Institut National de Recherche Biomédicale, Avenue de la Démocratie, Kinshasa, R.D. Congo 
 
Diagnosis of an infectious disease can be based on indirect evidence such as clinical and biological signs, 
serological status, molecular evidence but in many diseases, the demonstration of the parasite is necessary. 
Diagnosis remains one of the cornerstones of Human African Trypanosomiasis control. Current diagnostic 
tools have their limitations concerning applicability in field conditions and diagnostic sensitivity and 
specificity. Their performance is highly dependent on the infecting Trypanosoma brucei subspecies. Once a 
patient is diagnosed, treatment can only be started after assessment of the disease stage. Current stage 
determination tools are limited in number, can only be applied on cerebrospinal fluid and the interpretation 
of the obtained test results remains a matter of discussion. The situation is even worse when it comes to their 
use for cure assessment.  
Our laboratory aims at the development of improved tests for primary diagnosis and stage determination that 
are applicable for both T.b. gambiense and T.b. rhodesiense infections. Activities encompass the whole range 
of research domains in diagnostics development, starting with the discovery phase, proof-of-principle, 
laboratory and finally field evaluation. These activities are carried out in close collaboration with other 
groups including private companies and organisations involved in control of human African trypanosomiasis 
in endemic countries. 
Hereafter, an overview is given of the latest achievements and short time perspectives in sleeping sickness 
diagnosis in our laboratory. 
 
New formats of point-of-care and laboratory tests 
 
IT-Trypano test (in collaboration with DiaMed and WHO/TDR) 
This is a rapid individual antibody detection field test based on antibody detection in lateral flow devices. It 
is presented as a self containing thermostable kit. No equipment is needed to perform the test which is 
performed on 5 µl of blood. Presence of specific antibodies in the test sample is revealed by a gold-anti-
human IgG conjugate.  
 

 
 
 
ID-PaGia HAT test (in collaboration with DiaMed) 
This is a rapid mass screening antibody detection test based on the Particle Gel Immuno Assay principle. A 
minimum of equipment such as a pipette and a 12V low speed centrifuge is needed. The test is performed 
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on 5 µl of serum or plasma. Antigen coated latex particles will 
agglutinate with antibodies present in the test sample.  
During centrifugation, agglutinated particles are retained on top 
of the separating gel (positive reaction) while non-agglutinated 
particles will concentrate at the bottom of the gel (negative 
reaction). 
 
 
 
 
 
Screening test for antibody detection in saliva 
As an alternative to invasive sampling for serological diagnosis, our laboratory invests the possibility to 
detect specific antibodies diffusing from the blood into the saliva. Antibody levels in saliva are about 200 x 
lower than in serum. The proof-of-principle is delivered in an ELISA test format but transformation into a 
field applicable test format, such as lateral flow, is considered. 
 
mini Anion Exchange Centrifugation Technique 
mAECT is the most sensitive (<100 tryps/ml) parasite detection technique that is still applicable in the field. 
In this technique, trypanosomes are separated from 300 µl of blood on a  DEAE cellulose gel and collected 
in a sealed glass tube. After centrifugation, the bottom of the tube is screened for the presence of mobile 
trypanosomes. With the aid of WHO and the Belgian Co-operation, specific materials for this tests has been 
improved and a mAECT production unit has been established at INRB, Kinshasa, R.D. Congo from where it 
is now available. 
 
PCR-Oligochromatography (in collaboration with IAEA and Coris Bioconcept) 
This new laboratory test aims at the facilitation of 
trypanosome specific DNA detection without the need of a 
UV transilluminator. DNA amplicons from a 18S specific 
PCR reaction are revealed on a dipstick through hybridisation 
with a gold-conjugated DNA probe within 5 minutes. 
Sensitivity of the test is sufficiently high to be used as 
reference test in clinical or epidemiological studies. 
 
 
 
 
 
 
Tests for  staging of the disease, cure assessment, shor tening follow-up 
 
Disposable cell counting chambers. 
Precision of cerebrospinal fluid cell count is improved by the use of disposable cell counting chambers. 
Several types of disposable counting chambers are commercially available at low cost (around 0.1 $/test). 
The use of this counting chambers reduces the risk for misdiagnosis of the disease stage. Accuracy of cell 
counting is further improved by repeated counting when cell numbers are low (0-20 cells/µl). 
 
Modified single centrifugation of cerebrospinal fluid. 
For the sensitive detection of trypanosomes in the CSF this technique is proposed as an alternative for the 
double centrifugation technique. A volume of 2 - 3 ml of CSF is centrifuged in a sealed pasteur pipette, as 
used for the mAECT, and mounted in an appropriate viewing chamber for examination of its tip under the 
microscope 
 

PCR-OC results obtained on normal 
human blood spiked with T.b. 
gambiense parasites 

Lanes Trypanosomes per 180 
µl of blood 

 1 10,000 
 2 1,000 
 3 100 
 4 10 
 5 1 
 6 0 
 7 Pure water 

(negative control) 
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LATEX/IgM for CSF analysis 
The presence of IgM in the CSF is a marker for central nervous system inflammation. Quantification if IgM 
in the CSFis now possible with a rapid latex agglutination test.  
An end-titer ³ 8 is shown to be a risk factors for relapse in pentamidine treated “early late stage”  patients. 
The test is currently evaluated as a relapse marker during the follow-up after treatment. 
 
Identification of new diagnostic antigens and disease (stage) markers 
 
Recombinant ISG 75 and ISG 65 as antigens in Trypanozoon specific antibody tests  
Invariable surface glycoproteins (ISG), present as high copy number cell surface proteins in all taxa of the 
Trypanozoon subgenus, are currently being studied as alternative antigens to be incorporated in the new test 
formats for antibody detection. Expression of recombinant construct in E. coli has been achieved and will be 
optimised for standardised mass production. Purification is facilitated by inserting a Strep-tag II and a (His)6 
tag at the amino-terminal and carboxy-terminal respectively. Antibodies raised against the recombinant 
proteins will be studied for their capacity to detect the corresponding antigen in body fluids of sleeping 
sickness sera. Eventual diagnostic tests based on these ISGs will detect T.b. gambiense as well as T.b. 
rhodesiense infections. 
 
Phage-display random peptide libraries 
Libraries of random 
peptide-expressing 
phages can be screened 
with sera of sleeping 
sickness patients for 
detection of disease 
related peptides after 
depletion with 
appropriate endemic 
control sera. The same 
biopanning technique 
can be applied with 
specific antisera or 
antibodies. Selectively 
retained phages can be eluted and the peptide coding DNA sequenced, where after the peptide is 
synthetically produced as surrogate antigen. 
 
Use of recombinant camel antibody VHH domains for antigen detection 
Camelidae possess fully functional single chain antibodies from which the DNA coding for the antigen-
binding domains (VHH) can be expressed in a recombinant library. Peripheral lymphocytes from an 
immunised animal are 
isolated from the blood and 
VHH mRNA extracted. By 
RT-PCR a recombinant 
library is prepared. 
Expressed VHH domains are 
selected for antigen-binding 
characteristics by biopanning 
with appropriate antigen 
preparations. Selected VHH 
can be incorporated in 
antigen, parasite or antibody 
detection tests. 
 

Phage library expressing random 
12-mer peptides 

Specific antibodies against diagnostic 
native or  recombinant antigens 

Wash 

Elute 

Amplify phage and sequence peptide coding region 
Synthesize peptide and evaluate diagnostic potential 
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Identification of diagnostic serum biomarkers using SELDI-TOF 
Surface enhanced laser desorption/ionization-time of flight-mass spectrometry is a novel ProteinChip Array 
approach to study biological fluids. SELDI biomarker patterns can be used to identify and quantify 
upregulated and downregulated proteins in sera from diseased persons in comparison to non-infected 
controls. These proteins may become potential biomarkers representative of a given disease (stage) and thus 
be identified and applied for diagnostic purposes. 
Proteins bind to chemical or biological “docking sites” on the ProteinChip Array surface through an affinity 
interaction. Non-specifically binding proteins and buffer contaminants are washed away, eliminating sample 
“noise” . Next, an energy absorbing matrix is applied to each spot to facilitate desorption and ionisation in the 
TOF-MS. Retained proteins are “eluted”  from the 
ProteinChip Array by laser desorption and ionisation. 
Ionised proteins are detected and their mass accurately 
determined by Time-of-Flight Mass Spectrometry. 
The resulting profile can be analysed and specific 
peptides identified for diagnostic purposes. 
 
Two dimensional differential gel electrophoresis (2D-DIGE) 
A mixture of differentially stained protein extracts, prepared from different trypanosome species, are 
separated on a 2-dimensional acrylamide gel. Single-stained spots can be recognised as species-specific 
proteins and further analysed by Western blot with relevant sera for their (stage specific) diagnostic 
potential. Interesting peptides can be identified through matrix assisted laser desorption ionisation time of 
flight mass spectrophotometry (MALDI-ToF). 
 
Identification of taxon specific biomarkers via functional genome analysis (microarrays) 
Making use of a microchip constructed from the genome of T. brucei TREU 927 GuTat 10.1, the expressed 
genomes of other trypanosome taxa can be analysed. Their mRNA is extracted and stained, where after it is 
hybridised with the microchip. Differentially expressed genes are identified by the Multi-Conditional 
Hybridization Intensity Processing System. 
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ESTABLISHMENT OF A DIAGNOSTIC STRATEGY FOR SURVEILLANCE OF HAT: IN 
AN AREA OF  LOW ENDEMICITY 
 
Gregory W. Dumo1; Ahmed, E.S.2, 3 Intisar E. Elrayah3 
 
1Reference Lab, Juba Teaching Hospital, State Ministry of Health, Bahr Eljabel state, Sudan. 
2Faculty of Medicine University of Juba, Khartoum, Sudan, 3Trypanosomiasis unit, Tropical Medicine 
Research Institute (TMRI) 
 
Background. 
Human African Trypanosomiasis (HAT), has been a public health problem in the South Sudan throughout 
the 20th century, with sporadic epidemic flare-ups (WHO,1998). However, the resurgence of T.b.gambiense 
in the late 1970s, was brought under relative control within few years, by a bilateral Belgian-Sudanese 
Sleeping Sickness Control Programme. But recent surveillance of HAT in Bahr El-Jebel State, showed a 
high sero-prevalence, ranging from 43.9% in 2001 to 11.09% in 2002 (El-Rayeh et al ; 2001, 2002). So a 
study was designed to investigate and find a solution to such a high sero-prevalence without parasite 
demonstration. 
 
Mater ials and methods. 
The study was conducted in the out-skirts of Juba town in Bahr El-Jebel State, South Sudan. The area lies 
between longitude 30 30-31 4 SE and latitude 4 40-5 N. The main vegetations are open savannah woodland 
forests and riverine gallery forests. 
625 individuals were sampled in an Active Case Detection (ACD), while 91 persons were tested in Passive 
Case Detection (PCD) at Juba Hospital. After receiving full consent, all the subjects under-went physical 
examination, especially for lymphadenopathy. Enlarged cervical lymph nodes were later aspirated and 
examined for trypanosomes. All the cases were screened using CATT (Magnus et al, 1978), and all the 
CATT whole blood positives were examined by subsequent techniques which proceeded according to World 
Health Organisation manual, (WHO, 1983). ( CATT serum titration = sr-CATT; LATEX; Wet blood 
preparation = WBP; stained thick blood film = s-TBF; haematocrit centrifugation test = HCT; mini-anion 
exchange centrifugation test = m-AECT; and cerebrospinal fluid single centrifugation test = csf-SCT ). 

 
Results. 
In the (ACD) 36 persons were found wb-CATT positive out of whom10 were parasitologically confirmed. 
The over-all sero-prevelence was 36%, 1.92%, and 1.44% for wb-CATT, sr-CATT and LATEX, 
respectively. The sensitivity of parasitological techniques compared as 0%WBP, 10% s-TBF, 50% GA, 60% 
HCT, and 100% m-AECT.  
Lumber puncture revealed that, of the 10 positive cases  detected by ACD, 6 persons were in first stage and 4 
in second stage, while of the 17 positive cases detected by PCD = 4 persons are in first stage and 13 in 
second stage.  
 
Discussion. 
The parasitological positive cases found, confirm the presence of T.b.gambiense infection in Bahr El-Jebel 
State. The infected persons include children (9 years) and adults (46 years), of both sexes. There was no 
significant difference in infection between both parameters (age or sex). This is true because the distribution 
of socio-economic activities are similar to all groups at the ages >7years (mainly subsistence farming, river 
bathing, fishing, wood/grass cutting, domestic animal grazing, hunting, and honey collection:- factors that 
expose them to tsetse contact). 
The sero-prevelence decreased from 36% for wb-CATT to 1.92% for sr-CATT. And 10 (83.3%) of sr-CATT 
positives were parasitologically confirmed, illustrating the rise in CATT sensitivity. The sensitivity of 
traditional methods were low, while m-AECT was excellent, followed by HCT. These results may explain 
why there was high sero-prevelence and yet no parasites demonstrated during the previous series of HAT 
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surveillance. It is worth mentioning that WBP, s-TBF and GA were the techniques used in Juba hospital until 
2003. 
The lumber puncture of ACD showed comparatively more cases in first stage whereas in PCD, more cases 
were in second stage of the disease. This illustrates the typical pattern of T.b.gambiense infection, where 
usually the victims feel sick and seek medical attention, when the disease is already in advanced stage. 
Consequently, ACD is very vital in HAT surveillance of T.b.gambiense type. 

Conclusion and recommendation. 
The introduction of CATT titration significantly raised the sensitivity of CATT. The use of multiple 
techniques increased the detection rate of trypanosome parasites. Hence the protocol reached should be used 
in HAT surveillance in Bahr El-Jebel State-area of low endemicity. 
 
 
DETECTION OF T.B.RHODESIENSE TRYPANOSOMES IN HUMANS AND DOMESTIC 
ANIMALS IN SOUTH EAST UGANDA BY AMPLIFICATION OF THE SERUM 
RESISTANCE ASSOCIATED GENE. 
 
Enyaru, J. C. K., Matovu, E., Nerima, B.,  Akol, M. and Sebikali, C 
 
Livestock Health Research Institute, P.O.Box 96, Tororo, Uganda 
 
The human serum resistance associated (SRA) gene was identified in 28 (80%) of the 35 T.b.rhodesiense 
trypanosomes, from parasitologically confirmed sleeping sickness cases, using the primers designed by 
Radwanska et.al and in 27 (77.2%) of the same 35 T.b.rhodesiense trypanosomes using the primers designed 
by Gibson et.al. However, about 20% of the 35 T.b.rhodesiense trypanosomes could not be detected by 
SRA-PCR even when an aliquot of the first PCR was used in the second PCR, indicating that the gene may 
be absent in those trypanosomes or the trypanosomes could be having another variant of SRA not detectable 
by these primers since three variants of SRA genes have so far been identified or the amount of 
trypanosomal DNA extracted from infected blood was too low to be detected. Since SRA genes resemble 
variable surface glycoprotein (VSG) genes, it may be that these isolates which are SRA-gene negative are 
indicative of some T.b.rhodesiense trypanosomes with defective or deficient SRA genes. The number of 
T.b.rhodesiense isolates which are SRA gene negative are many to be accounted for as miss identification. 
Furthermore, 79 (90.8%) of the 87 trypanosomes isolated from cattle were positive by TBR-PCR, indicating 
that they are Trypanozoon while 8 (9.2%) were negative, suggesting that they could be T.vivax, T.congolense 
or T.theileri. When subjected to SRA-PCR, 10 (11.5%) of the 87 trypanosomes isolates derived from cattle 
were positive, indicating that they could be T.b.rhodesiense circulating in cattle which is similar to the 
percentage of T.b.rhodesiense previously obtained in cattle in Serere, Soroti district. 
 



 

          

Proceedings  -  Oral Presentation  -  Session 5     29 

6th Annual EANETT Conference 
            

 
 

 

 
EVALUATION OF TGSGP-PCR FOR THE DETECTION OF T.B.GAMBIENSE 
TRYPANOSOMES IN DOMESTIC ANIMALS IN NORTH WEST UGANDA 
 
1Enyaru, J. C. K., 2Balyeidhusa, A., 1Matovu, E., 1Nerima, B., 1Akol, M.  and 1Sebikali, C 
 
1Livestock Health Research Institute, P.O.Box 96, Tororo, Uganda 
2Department of Biochemistry, Makerere University, P.O.Box 7062, Kampala, Uganda  
 
Three animal trypanosomosis field surveys were carried out in Arua and Moyo districts during which 1,398 
domestic animals had their blood examined for the presence of trypanosomes and 57 cattle, 26 pigs, 3sheep 
and 3 dogs were positive for trypanosomes. The combined infection rate of animal trypanosomosis in Arua 
and Moyo districts varied from 0 in goats, 5% in dogs, 5.8% in cattle, and 6.4% in sheep to 30.9% in pigs, 
indicating that pigs are the preferred hosts for tsetse flies to feed on. A total of 58 (89.2%%) of the 65 (53 
from cows and 12 from pigs) trypanosome isolates from domestic animals were positive by TBR-PCR, 
indicating that they were Trypanozoon trypanosomes and 7 (10.8%) trypanosome isolates were TBR-PCR 
negative, indicating that they were possibly not Trypanozoon and could be T.congolense, T.vivax or 
T.theileri. Furthermore, the 31 from the 58 TBR-PCR positive trypanosomal DNA samples were TgsGP-
PCR negative, indicating that they are not T.b.gambiense and hence no domestic animals identified as 
reservoir of T.b.gambiense. Additionally, all the 31 trypanosomal DNA samples were SRA-PCR negative, 
indicating the specificity of the primers for T.b.rhodesiense trypanosomes as well as indicating that there is 
probably no mixed infection of the two diseases, T.b.gambiense and T.b.rhodesiense. 
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THE SENSITIVITY AND PATHOGENICITY OF MELARSOPROL RESISTANT 
TRYPANOSOMA BRUCEI RHODESIENSE ISOLATED FROM SLEEPING SICKNESS 
PATIENTS 
Kagira J.M., Maina N. 
 
KARI-TRC, PO Box 362, Kikuyu, Kenya 
 
The pathogenicity and possible occurrence of cross-resistance among the melarsoprol resistant T.b. 
rhodesiense stabilates cryopreserved at the KARI-TRC Cryobank was investigated in this study. The isolates 
were previously obtained from sleeping sickness patients in Kenya and Uganda between 1960 and 1985. The 
isolates tested included KETRI 237, 2538, 1992, 2709, 2694, and 3530. Five groups consisting of six mice 
each were inoculated intraperitoneally with 105 parasites of each isolate, and 24 hours later, treated with 
either Mel B, homidium chloride, diminazene aceturate and isometamidium chloride. The control group was 
comprised of infected but untreated mice. The mice were monitored for cure for a period of 60 days post-
treatment, after which they were euthanised. The mean prepatent period in the control mice was 5 days 
(range: 4 - 6 days) while the mean survival period was 22 (range: 17 - 29 days). Five of the stabilates 
(KETRI 237, 2538, 2709, 2694, and 3530) investigated were confirmed to be melarsoprol resistant. Cross-
resistance was observed with majority of the isolates being resistant to homidium chloride (5/6) and 
diminazene aceturate (5/6), and only sensitive to isometamidium chloride (6/6). KETRI 1992, which was 
previously indicated as Mel B resistant, was sensitive to all the drugs tested. The time to relapse varied 
between isolates with the shortest time being observed in Mel B (mean: 6 days) and homidium (mean: 11 
days) treated isolates. In conclusion, our study has revealed the existence of cross-resistance among the Mel 
B resistant isolates which can only be cured by isometamidium. 
 
 
MOLECULAR CHARACTERIZATION OF T. B. GAMBIENSE ISOLATED FROM HAT 
PATIENTS IN SOUTHERN SUDAN.  
 
Naomi Maina3, Pascal Maser1, Michael Oberle2, Joseph M. Ndung’u3 and Reto Brun2 
 
1Institute of Cell Biology, Baltzerstrasse 4, CH-3012 Bern, Switzerland 
2Swiss Tropical Institute (STI), P. O. Box, CH-4002 Basel, Switzerland 
3Trypanosomiasis Research Institute (TRC) of KARI, P. O. Box 362, Kikuyu, Kenya. 
 
High rates of melarsoprol treatment failures (>20%) have been reported from the endemic areas of T. b. 
gambiense - Angola, The Democratic Republic of Congo, Uganda and Sudan. The role of resistant 
trypanosomes in treatment failures is however not known. Resistance of trypanosomes to melarsoprol has 
been suggested to be at the P2 nucleoside transporter. The transporter is coded by the TbATI gene and recent 
studies have identified mutations (10) in some resistant isolates. We characterized the P2 transporter gene in 
15/18 trypanosome populations isolated from HAT patients in Ibba, Southern Sudan. Molecular 
characterization tests that distinguish T. b. rhodesiense from T. b. gambiense were also used. DNA was 
extracted from trypanosomes (passage 1) using the puregene DNA extraction Kit. Polymerase chain 
reactions to amplify the Serum Resistant Associated gene (SRA) and the T. b. gambiense specific 
glycoprotein gene (TgsGP) were done for all the isolates. T. b. rhodesiense STIB 704 and T. b. gambiense 
STIB 754 were used as controls for both PCRs. The isolates were SRA negative but positive for TgsGP 
indicating that they are T. b. gambiense. The TbATI gene was amplified in all the isolates. Sequencing 
revealed a few new mutations but the sequence was otherwise similar to that of the melarsoprol sensitive 
reference isolate. The phenotypic characteristics and especially sensitivities to melarsoprol are currently 
under investigation.  
 
DRUG RESISTANT TRYPANOSOMA B. RHODESIENSE ISOLATES FROM TANZANIA 
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S.N. Kibona,1,2   L. Matemba,1  J.S Kaboya1 and G. W. Lubega2  
 
1 National Institute for Medical Research, P. O Box 482, Tabora, Tanzania 
2 Faculty of Veterinary Medicine, Makerere University,  P O Box 7062, Kampala, Uganda 
 
Trypanosomiasis remains a major threat to humans in Tanzania and whole of sub-Saharan Africa with 55-60 
million people in 36 countries at risk of infection with Trypanosoma brucei gambiense or Trypanosoma 
brucei rhodesiense. Only a few drugs are available to treat the disease, which are either toxic, scarce, or do 
not readily pass the blood brain barrier to achieve therapeutic levels in the brain. 
 
In this study T. b. rhodesiense stocks were isolated between 2000 and 2002 from sleeping sickness patients 
in order to determine whether trypanosome strains with reduced drug sensitivity occurred in Kasulu, 
Kibondo and Urambo districts in Tanzania where there is an increasing report of relapses. Sensitivity was 
tested both in vitro and in vivo. 
 
The drug sensitivity of T.  b. rhodesiense isolates obtained from sleeping sickness patients in Tanzania were 
investigated using both in vitro and in vivo tests. Thirty five T. b.  rhodesiense strains were first screened in 
mouse model, for sensitivity to melarsoprol, diminazene aceturate, suramin and isometamidium using doses 
equivalent or about twice the doses normally used in natural host (human or domestic animals). Thirteen 
isolates which were apparently resistant by the initial screening test were tested in vitro and then in vivo 
(using higher doses) for confirmation of resistance status. From the in vitro testing Inhibitory Concentrations 
(IC50) which reduce trypanosome growth by 50% and Minimum Inhibitory Concentration (MIC) at which no 
normal trypanosome is observed, were determined from the short and long term viability assays respectively. 
Two T. b rhodesiense stocks expressed resistance in vivo, to melarsoprol at 5mg/kg and 10mg/kg, with high 
IC50 and MIC values in ranges similar to those observed for drug resistant control strains.  Another isolate 
also relapsed after treatment with 5mg/kg of melarsoprol even though it did not appear resistant in vitro.  
One isolate was found resistant to diminazene at 14mg/kg and yet another was resistant at both 14 and 
28mg/kg diminazene dosages. The diminazene IC50 values observed were consistent with resistance when 
compared with the diminazene resistant reference strain. In the case of suramin two isolates relapsed at a 
dose of 5mg/kg, even though no isolate appeared resistant in the in vitro tests. For isometamidium two 
isolates were resistant at 1.0mg/kg and presented higher IC50 values. On the other hand, two isolates were 
resistant to both melarsoprol and diminazene and yet another isolate was cross-resistant to suramin and 
isometamidium. The reduced susceptibility of T. b. rhodesiense isolates to these drugs strongly indicates the 
emergence, or at least, the risk of development of drug resistance in western Tanzania   
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THE PREVALENCE OF MUTANT P2 ADENOSINE TRANSPORTER IN T. B. 
GAMBIENSE ISOLATES FROM MOYO DISTRICT, NORTHWEST UGANDA.  
 
Matovu E., Nerima B., Enyaru J., Akol M., Sebikali C. and Otim C. P. 
 
Livestock Health Research Institute, P.O. Box 96, Tororo, Uganda 
 
This work is a follow-up of previous reports that a non-functional (mutant) Trypanosoma brucei adenosine 
transporter (TbAT1) could be involved in melarsoprol treatment failure at the Omugo focus, Northwest 
Uganda. We have carried out surveys to investigate the occurrence of trypanosome isolates habouring 
TbAT1 mutations in Moyo District of the same endemic area. Melarsoprol treatment failure in Moyo is 
hitherto undocumented, but is believed not to be as alarming as that reported for Omugo. The aim of this 
study therefore, is to compare presence of mutations in TbAT1 of isolates from Moyo with treatment 
outcome as well as in vitro drug sensitivity of the parasites to melarsoprol and DFMO. Using PCR and RFLP 
analysis, the prevalence of TbAT1 mutants in Moyo district was shown to be 14% (10 out of 96 cases) as 
compared to 30% previously reported from Omugo in Arua district. Patient follow-up will confirm if these 
mutants are of the clinical drug resistance phenotype, thereby generating more information on TbAT1 
contribution to melarsoprol treatment outcome. Already, one of the 10 patients with mutant TbAT1 was 
confirmed as a relapse case and subsequently treated with DFMO. Adaptation of the isolated parasites to in 
vitro conditions prior to drug sensitivity experiments is underway. 
 
 
DETECTION OF MUTANT ADENOSINE TRANSPORTER (TBAT1) GENE IN T. B. 
GAMBIENSE ISOLATES FROM NORTHWEST UGANDA USING ALLELE-SPECIFIC 
PCR 
 
Ner ima B.1, Matovu E.1, Lubega G. W.2, Enyaru J. C. K1 
 
1Livestock Health Research Institute, Tororo, 2Makerere University, Kampala 
  
The aim of this study was to design a fast, cheaper and reliable PCR-based technique to detect mutant 
adenosine transporter gene (TbAT1) that was associated with melarsoprol treatment failure in T. b. 
gambiense isolates from northwest Uganda. Allele-specific PCR (AS-PCR) was designed and validated for 
mutant TbAT1 gene detection using laboratory stocks STIB 777S and STIB 777R. The validated AS-PCR 
was then used to screen for mutant TbAT1 genes in trypanosome isolates from Moyo district. Trypanosome 
isolates from patients detected passively at Omugo health centre in Arua district and Adjumani hospital in 
Adjumani district were also analysed using the designed AS-PCR. A total of 80 trypanosome isolates (71 
from Moyo, 6 from Adjumani and 3 from Arua) were analysed. Restriction fragment length polymorphism 
(RFLP) a method that has been previously described for detection of mutant TbAT1 was used as a Gold 
standard and agreement between the two tests was determined. The sensitivity, specificity, positive and 
negative predictive values of AS-PCR were also determined. 10 trypanosome isolates from Moyo district and 
1 trypanosome isolate from Adjumani had mutant TbAT1 genes while the rest of the trypanosome isolates 
had wild-type genes. RFLP and AS-PCR were found to have significantly high agreement with a kappa and 
intra-class correlation values of 1.0 and sensitivity, specificity, positive and negative predictive values of AS-
PCR were 100%. Cost analysis showed that AS-PCR is about 4.3 times cheaper than RFLP and requires less 
time to obtain results. However, AS-PCR does not distinguish between homozygous mutant and 
heterozygous mutant/mixed alleles and hence in cases where such information is needed, RFLP should be 
used to analyse isolates that have been found to be mutants by AS-PCR. Although a bigger sample size is 
required to establish the utility of AS-PCR in mutant TbAT1 detection, basing on the above results, it is 
recommended that AS-PCR be used in place of RFLP to screen for mutants in the field, cheaply, rapidly and 
reliably.
 



 

          

Proceedings  -  Oral Presentation  -  Session 7     33 

6th Annual EANETT Conference 
            

 
 

 

INNOVATIVE KNOWLEDGE AND TECHNOLOGIES TO SUPPORT PUBLIC HEALTH 
DECISION-MAKING AND IMPROVE CONTROL OF HUMAN AFRICAN 
TRYPANOSOMIASIS 
 
Adr iana Tami1, S. van Beers1, S. Kibona2, L. Matemba2, A. R. Msangi3, I. I. Malele3, J. M. 
Ndung’u4, E. Matovu5, J. W. Magona5, M. Kaiser6, R. Brun6, P. Van den Bossche7, P. Büscher7, G. 
Hendrickx8, M. Gilbert8, J. Muela Ribera9, S. Hausmann-Muela9, W. Geissler10, A. Vassall1, H. 
Schallig1, 9V Stolcke, P. Lever1  

1Royal Tropical Institute (KIT), Amsterdam, The Netherlands; 2National Institute of Medical Research 
(NIMR), Tabora Research Station,  Tanzania; 3 Tsetse and Trypanosomosis Research Institute (TTRI), 
Tanzania;4 Kenya Trypanosomiasis Research Institute (KETRI), Kikuyu, Kenya; 5Livestock Health Research 
Institute (LIRI), Tororo, Uganda; 6Swiss Tropical Institute (STI), Basel, Switzerland; 7Institute of Tropical 
Medicine, Antwerpen, Belgium; 8AVIA-GIS, Zoersel, Belgium; 9Autonomous University of Barcelona, 
Social and Cultural Anthropology Department, Barcelona, Spain; 10Health Policy Unit, London School of 
Hygiene and Tropical Medicine, London, Uk  

 
Abstract 
As one of the neglected diseases, the impact that Human African trypanosomiasis (HAT) has on health and 
poverty has not been fully recognised. It is estimated that 55 million people in 36 countries are at risk of this 
disease while the annual death-toll is calculated at 50 000. In the Disability Adjusted Life Years (DALYs) 
ranking of diseases, trypanosomiasis ranks third behind malaria and schistosomiasis. Despite tremendous 
efforts to control HAT and animal trypanosomiasis, the disease continues to be a major cause of morbidity in 
sub-Saharan Africa. Trypanosomiasis has a major impact on the development of rural areas by decreasing 
the labour force and hampering production and work capacity. It remains a major obstacle to the 
development of entire regions contributing to increased impoverishment. Our research programme aims to 
generate new policy-relevant knowledge able to support and guide public health decision-making in order to 
improve surveillance and control of HAT. The programme will conduct state-of-the-art research towards 
developing new decision-support tools in the form of a novel predictive risk model based on the effect of 
socio-behavioural, economic, biological and political determinants, health services performance, 
environmental factors and land use changes on the spread of HAT. Ultimately, this comprehensive approach 
will aim to produce a prototype model that could be applied to other relevant diseases contributing to 
poverty. The main strategic impact of the programme will be to provide the recognition of HAT as a public 
health problem and bringing it back to the world’s health agenda. Research will be carried out in 3 endemic 
regions of Uganda, Kenya and Tanzania. The first step will be to develop a spatial risk model at regional 
scale linking past HAT trends with social, political and land-use/land-cover change patterns. A more detailed 
model will be based on field studies on i) HAT epidemiology, tsetse ecology/distribution, human/livestock 
distribution/movements and drug-resistance risk, ii) socio-economic, behavioural and gender studies of risk 
factors associated with HAT acquisition and iii) health system performance and strategies adopted by local 
communities. To achieve this goal the project will have to face a series of major challenges with regard to 
integrating multidisciplinary data sets, depicting changes over time and space, and including in the equation 
operational/implementation research on different control strategies. Therefore a multidisciplinary consortium 
including public health and social scientists, human and animal epidemiologists, GIS health/environment 
specialists, mathematical modellers, molecular biologists and policy makers will team together to develop 
and implement a stepwise approach to achieve the specific objectives of this project. It is this holistic 
integrative approach which is the major innovative aspect of the research programme. The programme will 
deliver an innovative decision support tool to design an updated surveillance and response system for HAT 
control. We will aim to find a common protocol that could be generalised for all areas affected by 
trypanosomiasis and possibly for other diseases. The outcomes will be disseminated to decision makers, 
public health personnel and village stakeholders as to assist in evidence-based decision making and as 
advocacy tools for policy makers. 
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Presentation content 

While great effort and attention is being rightly given to the major communicable diseases affecting people 
in developing countries – malaria, HIV/AIDS and tuberculosis –, the impact that some neglected diseases 
have on health and poverty has not been fully recognised. Despite tremendous efforts to control HAT and 
animal trypanosomiasis, the disease continues to be a major cause of morbidity in sub-Saharan Africa. 
Trypanosomiasis has a major impact on the development of rural areas by decreasing the labour force and 
hampering production and work capacity.  Because of the intrinsic relation between HAT, its vector the 
tsetse fly and its reservoir in domestic animals, the socio-economic impact of the disease exceeds the 
consequences of human life lost and its productivity. It remains a major obstacle to the development of entire 
regions contributing to increased impoverishment.  

Our Research Programme Consortium (RPC) aims to generate new policy-relevant knowledge able to 
support and guide public health decision-making in order to improve surveillance and control of poverty-
related communicable diseases. The programme is expected to contribute significantly to the control of 
trypanosomiasis through state-of-the-art research that will develop new decision-support tools and obtain an 
insight in the factors determining the occurrence of the disease by a multidisciplinary research approach 
including epidemiology, GIS, mathematical modeling, health economics and social sciences research. The 
programme is expected to have a strong gender and social vulnerability component. 

The main strategic impact of the programme will be to provide the recognition of HAT as a public health 
problem, allowing trypanosomiasis control to compete with and complement other relevant health problems. 
In this way, the proposed research will develop a predictive risk model that can be adapted and used to 
evaluate and improve control of a range of diseases in order to design coherent and integrated policies and 
services for developing countries. 

The research theme aims at: 

1. The development of a novel predictive risk model based on historical and field data, geographical 
information systems and mathematical/statistical modelling to identify vulnerable areas and population 
groups, to forecast outbreaks and to evaluate the appropriateness of potential control methods. 

2. Multidisciplinary field study to gather information to be fed to the risk model on i) HAT epidemiology, 
ii) socio-economic, behavioural and gender studies of risk factors associated with HAT acquisition and 
iii) health system research and strategies adopted by local communities given HAT risk levels and 
existing public health policies 

3. Development of an improved surveillance and response system based on the model’s predictions to 
ensure awareness and control 

4. Adapting the risk model for the evaluation and improvement of control of other relevant diseases 
contributing to poverty 

The project is based on the demand of the African partners, who had expressed their concern on the rapid 
increase of trypanosomiasis in their countries, the scarcity of available tools to control the disease and the 
difficulty to attract interest of governments and funding bodies to respond to the upcoming threats. 

 

Research Programme Consor tium 

The consortium consists of six partners in Europe and four partners in Africa. Its strengths are based in a) its 
multidisciplinary nature conformed by partners with specific and complementary expertise and b) its use of 
an existing and established network of African trypanosomiasis, EANETT, to which six out of ten partners 
belong (see *).  

1. Royal Tropical Institute (KIT), Amsterdam, The Netherlands  

2. National Institute of Medical Research (NIMR), Tabora Research Station, Tabora, Tanzania* .  

3. Tsetse & Trypanosomiasis Research Institute (TTRI) Tanga, Tanzania 

4. Trypanosomiasis Research Centre (TRC/KARI), Kikuyu, Kenya*.  
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5. Livestock Health Research Institute (LIRI), Tororo, Uganda*  

6. Swiss Tropical Institute, Switzerland (STI)*   

7. Institute of Tropical Medicine, Antwerpen, Belgium*  

8. Agro-Veterinary Information and Analysis (AVIA-GIS), Zoersel, Belgium  

9. Universitat Autonoma de Barcelona (UAB) , Barcelona, Spain.  

10. London School of Hygiene and Tropical Medicine (LSHTM), London, UK.  

Elements of the Research Programme 

The overall goal of this RPC is to reduce poverty by strengthening and improving surveillance and control 
strategies for HAT through the development of a novel predictive risk model based on the effect of socio-
behavioural, economic, biological and political determinants, health services performance, environmental 
factors and land use changes on the spread of HAT. The model will be used as a decision-support tool for an 
evidence-based cost-effective policy for the control of HAT. Ultimately, this comprehensive approach will 
aim to produce a prototype model that could be applied to other relevant diseases contributing to poverty. 

The consortium will centre the research programme in three HAT endemic regions of Uganda, Kenya and 
Tanzania where HAT surveillance and control is being carried out by the four African partners. The 
programme will be developed as follows: 

1. Establishment of the study framework and development of a first generation r isk model based on 
retrospective and in-hand data analysis. During this phase all consortium partners will participate in a 
workshop to perform a needs assessment exercise, define study sites and the research methodology. 
Historical and contemporary data will be gathered that will enable the linking of past HAT trends with 
epidemiological, socio-economic, behavioural, political, environmental and public health & policy 
characteristics and changes. Analysis of this data will produce the first generation risk model and will 
generate working hypothesis towards the building the second generation model. 

2. Multidisciplinary field data collection. A more detailed model will be based on in-depth longitudinal 
field studies where diverse quantitative and qualitative data will be collected over a period of 2-3 years on 
risk factors that determine HAT transmission. Data will be used to constantly fine tune the model. The 
consortium will engage in studies of: A) HAT epidemiology including tsetse ecology/distribution, 
human/livestock distribution/movements and drug-resistance risk. Work carried out by partners 2,3,4,5,6 & 
7. B) socio-economic, behavioural and gender studies: Knowledge will be gained on demographic, ethnic, 
socio-economic, behavioural and gender related factors that favour discriminate human-tsetse fly contact. 
The program will study the social vulnerability and economic impact of the disease on the individual and the 
community as well as evaluating both community and health service capacity and response to the disease. A 
combination of quantitative, qualitative and implementation research will estimate the social costs of HAT 
(illness and death), elucidate the ways in which people cope with illness and illness costs and will identify 
the most vulnerable social groups emphasising in gender. It will also study the health seeking behaviour, 
inequalities in access to care and the determinants of community participation in preventive and control 
strategies for HAT such as collective knowledge, perceptions and practices. A delicate phenomenon that we 
aim to understand will be the influence of forced migration (refugees) in the occurrence of the reported 
increases of HAT prevalence/incidence. Partners 1,2,3,4,5,9 & 10 will participate here. C) health system 
performance and strategies adopted by local communities: Past and current control strategies will be 
examined and factors influencing change in policy determined. Health centres will be geo-located and GIS 
analysis will allow description of accessibility and utilisation of health services, focusing on gender and 
socio-economic inequalities. A last element is dedicated to implementation research to gain further 
knowledge and optimise how best HAT surveillance and control strategies can be implemented in each area 
of study. Partners 1,9 & 10 will take the lead together with partners 2,3,4&5. 
3. Development and validation of predictive r isk model. The data gathered during the field work will be 
integrated and input progressively into the spatial risk model building process, which will run in parallel to 
the field study. This part of the work will be lead by partner 7. The predictions of the second generation 
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spatial risk model will be validated by testing the results in the field in a set of villages outside the main 
study areas.  
5. Design of an improved surveillance and response system based on the model’s predictions. This is 
the last and most important milestone of the Programme and will be lead by partner 1 in conjunction will all 
partners. The programme will deliver an innovative decision support tool to design an updated surveillance 
and response system for HAT control. We will aim to find a common protocol that could be generalised for 
all areas affected by trypanosomiasis and possibly for other diseases. The outcomes will be disseminated to 
decision makers, public health personnel and village stakeholders as to assist in evidence-based decision 
making and as advocacy tools for policy makers. 
 
Our RPC will involve genuine collaboration with local partners,  multidisciplinarity, and a multisectorial 
approach because of the joint occurrence of human and bovine trypanosomiasis. Capacity building at the 
level of project planning, implementation and analysis and dissemination of the results is an essential 
component of the RPC. Human capacity strengthening will be achieved through research based on genuine 
and equitable partnerships, interdisciplinary approaches, use of Information and Communication 
Technologies, establishment of new tools and techniques in partner laboratories, investments in human 
capital and effective communication with decision makers and stakeholders. The human capacity of African 
research institutes will be strengthened, as several PhD and MSc students will contribute to the project. As 
the African partners have a national mandate to formulate policy for trypanosomiasis control, the RPC is 
well embedded in the system, which promises full exploitation of the project results.  

 

The RPC will provide new knowledge to:  

�  explain the increase and trend in trypanosomiasis in the study areas,  

�  elucidate the factors increasing the potential for transmission and making populations vulnerable for 
contracting the disease,  

�  predict future areas of land change forecasting associated risk of vector and disease incidence,  

�  document the consequences of neglecting or abolishing control strategies,  

�  give the tools with which the best possible public health response can be designed, with respect to 
sustainable community support and health service capacity,  

�  provide the evidence of the importance and of the cost-effectiveness of the control measures,  

�  provide the information on which the public health policies can be based, providing the public health 
officials with the necessary tools to assess and anticipate trends of the disease for priority setting and  
planning of the appropriate control strategies.  

At the same time as to properly quantifying the burden of disease, we aim to design and advice on improved 
public health and control measures using innovative methodologies that can be applied and carried out by the 
developing countries themselves. This information can be used for advocacy purposes to alert and inform the 
local, regional and national governments, which is essential for the support of sustainable control activities. 
As poor surveillance and therefore poor documentation of the severity of disease incidence and prevalence 
was one of the major factors leading to weaning interest of decision makers, a major component of the 
project is directed to establish a well-functioning, sensitive, effective and sustainable surveillance system. 
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NEW APPROACHES FOR TSETSE-BASED TRYPANOSOMIASIS CONTROL 
 
Serap Aksoy 
 
Yale University School of Medicine, Department of Epidemiology and Public Health, 
60 College St., New Haven, CT 06520 USA 
 
Current scientific advances have led to a better appreciation of symbiosis as a powerful process promoting 
novel biological interactions. Tsetse flies in particular have exploited symbiosis to adapt to a strict vertebrate 
diet.  As such, tsetse flies harbor up to three different symbiotic microbes that influence important 
physiological functions.  Two of these organisms are harbored in the gut tissue and belong to g-
proteobacteria: the obligate mutualist genus Wigglesworthia glossinidia and the commensal genus Sodalis 
glossinidius.  The third symbiont present in some tsetse populations is related to the parasitic microbe, 
Wolbachia pipientis in a-Proteobacteria.  The genetic manipulation of these naturally occurring symbionts, 
now offers an exciting avenue for impeding transmission of infectious trypanosomes transmitted by their 
tsetse hosts.  The symbiont transformation system, coupled with better identification of parasite inhibitory 
products, population dynamics of flies and the ecological factors contributing to disease transmission 
promises a novel interdisciplinary approach to reinforce vector-based disease management tools.  
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Summary of Group Discussions &  Recommendations 
 
Group 1: Innovative knowledge and technologies to support public health decision-making 
and improve control of Human Afr ican Trypanosomiasis  
(HATMODEL consortium) 
 
ISSUES DISCUSSED 
 
1. Historical data collection to compile 1st generation risk model: 
Data validation 
 -identification of one person at country level to undertake this activity 
  - which data is available 
  - in what form 
  - how far back (EATRO reports etc) 
 
2. Field data collection to complete and validate final risk model 
Surveys: 
 study areas 
  Tz: Urambo, Kimbondo, Kasulu, Mpanda 
  Ug: Tororo, Busia, Busoga 
  Ken: Busia, Teso, Bungoma 
  
 Standardisation of techniques 
 Training (socio-econ etc) 
 Recruit where expertise is not available 
 Tbg vs Tbr modeling (inclusion of Sudan in the same proposal or in a different one?) 
 
Control programmes in participating countries 
Each country to provide a write-up on HAT activities and data available 
 
Development and validation of final risk model 
Workshops 
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Summary of Group Discussions & Recommendations 
 
Group 2: Character isation of trypanosomes 
 
Discussions in this group dwelled on 4 areas namely isolation of trypanosomes, animal models, molecular 
characterization and drug sensitivity studies. 
 
Isolation 
It was observed that there has been tremendous improvement regarding isolation protocols especially for T. 
b. gambiense that is difficult to handle. Use of immunosupressed mice, Mastomys rats and Triladyl as 
cryopreservative has increased chances of successful isolation of the parasites. 
However, it was noted that growth of T. b. gambiense in normal rodents is unsatisfactory. 
It was agreed that use of immunosupressed animals should be adapted by member countries for routine 
isolation. The STI was requested to avail Triladyl cryomedia to research Institutes, while TRC was charged 
with availing Mastomys to to Sudan.     
It was recommended that isolation procedures especially for T. b. gambiense  be improved and standardized. 
 
Vervet Monkey Model 
It was noted that pathogenesis of T. b. gambiense infection in this model has now been successfully 
established. There is however, need to reduce the time between infection and CSF involvement. 
 
Molecular  character ization: 
The group appreciated the tremendous efforts made to adapt some of the new molecular techniques for 
distinguishing T .b. rhodesiense from T. b. gambiense given that some areas can potentially have both 
subspecies. It was of concern that SRA primers may miss some rhodesiense infections. Wide scale field 
investigations to determine the sensitivity and specificity of the primers were recommended. 
 
Drug Resistance 
The group noted that results on sensitivity tests and drug resistance reported from member countries is an 
indication of commitment to establish the drug sensitivity monitoring. However, there was concern that a 
multiplicity of protocols, especially in vivo, are used. This makes it difficult to compare results from 
different centres. 
The group also took note of reports that some trypanosome isolates from relapsing patients do not 
necessarily exhibit the resistant phenotype in vitro. 
It was recommended that standardized protocols be developed for use by member countries for 
determination of drug sensitivity. Further efforts to research into other drug resistance mechanisms as well as 
determination of other causes of relapses/treatment failures were encouraged. 
 
Capacity building 
Recommendations on capacity building were made to cut across all the areas of discussion as follows: 

i). A workshop on drug sensitivity and data interpretation to be arranged urgently. Prof. Brun will organize 
this course to take place in Nairobi in 2005. 
ii).Short term training of technicians/scientists from Tanzania and Sudan in molecular techniques. Uganda 
was suggested as the venue, implementation and dates were not discussed 
iii). Technician from TRC to demonstrate about Mastomys husbandry, trypanosome isolation and 
cryopreservation to Sudanese partners. Implementation and dates were not discussed. 
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Summary of Group Discussions & Recommendations 
 
 
Group 3: Epidemiology of Human Afr ican Trypanosomiasis  
 
Observations 

• KENYA 
– No new cases of HAT – for 2 years 
– High public awareness 
– Capacity available 

• UGANDA 
– T. b. r.  spreading northwards 
–  high community awareness except in new areas 
– Capacity available except in the new area 

• SUDAN 
– Shortage of resources-human and physical 
– Low public awareness 
– Un-coordinated field  and surveillance activities (West equatoria?)  

• TANZANIA 
– Refugee problem 
– Un-coordinated HAT activities 
– Shortage of resources- human and equipments 
– Low public awareness 

 
Recommendation 
• Increase public awareness in all countries, especially in Tanzania and Sudan 
• Increase capacity for diagnosis and management with support from WHO (reduce distance traveled by 

patients) 
• Improve coordination of HAT surveillance activities with support from WHO  
• Intensify search for reservoirs of HAT 
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Summary of Group Discussions & Recommendations 
 
Group 4: Tsetse  
 

1. Evaluation of PCR technique for tsetse prevalence studies  
·  The group recommended extensive evaluation of both SRA (T.b.rhodesiense) and Tgsgp 

(T.b.gambiense) primers. The work to be done both at LIRI and TRC. 
·  The group recommended that some work should be done to determine the infection rates 

(salivary glands) in flies that would be an early warning of a disease outbreak.  
 
2. Re-evaluate the role of biting flies in transmission of parasites-through dissections of salivary glands 

(to confirm Sudan data) 
 

3. Sample size- minimum number of flies dissected while studying infection rates. The group 
recommended that a minimum of 100 flies should be considered while carrying out such studies. 
 

4. The group recommended creation of a web page accessible to all EANETT members for data 
collection. 

 
5. The group recommended a workshop for standardization of collection, archiving and analysis of fly 

tissues.  
 

6. The group recommended that studies for tsetse flies’  population genetics by use of available 
molecular genetics analysis tools e.g. micro-satellites should be emphasized. This would help in the 
study of tsetse population structures for SIT interventions. 

 
7. The group recommended that more research should be done to re-evaluate suitability (efficiency) of 

various types of traps while considering various ecological situations. However, it was observed that 
biconical traps should be the standard one. 

 
8. The group recommended that work should be done to develop tsetse flies distribution maps for the 

area covered by EANETT. The group observed that there could be pieces of GIS maps that could be 
combined to come up with a distribution map for the whole area. 

 
9. On capacity building, the group recommended short term training in the following areas: 

·  Molecular tsetse genetics  
·  Bioinformatics for both trypanosomes and tsetse flies 
·  Transgenesis  
·  Vector control technologies 
·  The group observed that a Bioinformatics training should be organized first. 

 
Possible source of funding 
The meeting recommended that a capacity building proposal should be submitted to NIH, with Dr. Murilla 
the centre Director TRC being the PI. The deadline for the proposal submission is Jan 19th 2005. 
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Summary of Group Discussions & Recommendations 
 
Group 5: Public health and socioeconomics 
 
Observations 

• Lack of awareness of SS-community, health care personnel 
• Lack of technical know-how on diagnosis and treatment 
• Limited disease surveillance in Tanzania 
• Disease situation unknown in Tanzania 
• Lack of documentation on socio-economic impacts 
• Impact of refugees on disease transmission and emergence of new foci 
• Lack of information flow from scientists to end-users 
• No training materials 

 
Actions needed 

• Awareness creation – community, policymakers, administrators  
 
Action-EANETT countries 

• Coordinated regional surveillance, selection of health units in endemic centers with qualified 
personnel (Tanzania) 

• Socio-economic studies on impact, impacts of refugees and IDP on disease transmission (Tanzania, 
Uganda & Sudan) 

• Workshops bringing all stakeholders together 
• Information to put on EANETT website 
• Development of training materials and video documentaries-all EANETT countries 

 
Recommendations 

• Studies on socio-economic impacts, socio-economic factors influencing disease transmission-
benefits accruing to communities once the disease is controlled. 

• Strengthen the socio-economic component in research centers. 
• Creation awareness/education about HAT.  

 
Capacity building 

• Training personnel in the socio-economic methodologies. 
• Development of training materials (IEC). 
• Training of medical personnel in counseling skills. 
• Equip selected health centers with diagnostic facilities. 
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