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Introduction 
 
The fifth annual workshop of the Eastern Africa Network for Trypanosomosis (EANETT) was held 
at the Paradise Holiday Resort Hotel, which is situated in Bagamoyo at the coast of the Indian 
Ocean, Tanzania. The workshop is held annually to review scientific activities undertaken by the 
Network members over the past year, and to draw up strategies and workplans for the coming year. 
A board meeting is also held after the last day of the workshop.  

The three-day workshop, which provided a wonderful opportunity for interaction by scientists from 
different countries, was well attended, with participants from all member countries and laboratories, 
including the hosts Tanzania, Kenya, Sudan, Uganda, Swiss Tropical Institute, and co-opted 
members C. Gichuki and P. Büscher. In view of a possible expansion of the network, EANETT had 
invited representatives of Malawi and Zambia.  

The workshop was opened by Dr. Raphael Kalinga, Head of the Vector Borne Disease Control 
Department in the Ministry of Health of Tanzania. The first two days were reserved for the 
presentations divided into six sessions. The papers, the largest number the network has handled so 
far, covered country reports, treatment and public health, T. b. gambiense animal model, tsetse 
control and disease transmission, T. b. gambiense isolation and drug resistance, and surveillance. 
On the third day summary reports of the sessions were given, group and plenary discussions took 
place to set priorities for the coming year, and the first 3-year phase of EANETT was reviewed.  

The presentations and discussions, as indicated in the proceedings, revealed key areas of future 
research under the network, and formed the basis for development of workplans for research and 
training during the coming year. The workshop was the last in the first 3 years of SDC core funding 
phase. During the analysis of the 3 years, the goals and activities undertaken were critically 
reviewed. The importance of the network in strengthening collaboration in research, training, 
prevention and control of sleeping sickness was also highlighted. EANETT will submit a proposal 
to SDC for a second phase of core funding to consolidate the network, and will also re-double 
efforts at sourcing for alternative funding for research activities. In the meantime, it was agreed that 
all the planned activities would be prioritized to ensure that the most important ones are addressed 
first. The workshop participants further recommended that future workshops be carried out over a 
period of three days.  
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Scientific Programme (overview) 
10.45 – 11.30 Opening and Welcome J. Ndung’u 
11.30 – 12.00 Coffee break  
12.00 – 13.15 Session 1 “Country Reports”  

 Malawi 
J. Ndung’u 

13.15 – 14.15 Lunch  
14.15 – 14.45 Session 1 “Country Report”  

 Zambia 
J. Ndung’u 

14.45 – 16.15 Session 2 “Treatment and Public Health”   
4 presentations 

C. Gichuki 

16.15 – 16.45 Tea break  
16.45 – 17.45 Session 3 “T. gambiense animal model”   

3 presentations 
J. Ngotho 

Monday, 
October 20 

19.00 Cocktail (NIMR)  
09.00 – 10.30 Session 4  “Tsetse control and 

transmission”  
4 presentations 

L.Okedi /  
I. Malele 

10.30 – 11.00 Coffee break  
11.00 – 11.40 Session 4 

2 presentations 
L.Okedi /  
I. Malele 

11.40 – 12.30 Session 5 “T. b. gambiense isolation and 
drug resistance”  
 2 presentation 

P. Büscher 

12.30 – 14.00 Lunch  
14.00 – 15.15 Session 5 “T. b. gambiense isolation and 

drug resistance”  
 3 presentation 

P. Büscher 

15.15 – 15.45 Tea break  

Tuesday, 
October 21 

15.45 – 17.45 Session 6 “Surveillance”  
 6 presentation 

J. Enyaru / 
I. ElRayah 

09.00 – 10.30 Reports of chair persons J. Ndung’u 
10.30 – 11.00 Coffee break  
11.00 – 12.30 Discussion groups on priorities  
12.30 – 14.00 Lunch  
14.00 – 15.00 Reports of discussion groups J. Ndung’u 
15.00 – 15.45 Analysis of the first 3 years of EANETT J. Ndung’u 
15.45 – 16.15 Tea break  

Wednesday, 
October 22 

16.15 – 17.00 Final discussion and closure J. Ndung’u 
 20.00 Dinner (TTRI)  
Chairman of EANETT: 

Dr. Joseph M. Ndung’u (KETRI, Kenya) 
Secretary of EANETT: 

Mr. Marcel Kaiser (STI, Switzerland)  
Organisers of the 5th annual EANETT workshop 

Dr. Lucas Matemba (NIMR, Tanzania) 
Mr. Marcel Kaiser (STI, Switzerland) 

Conference venue: Paradise Holiday Resort, Bagamoyo, Tanzania 
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Scientific Programme (detailed)  
 
Monday October 20th, 2003  
   
Opening and Welcome (09.30-10.15)  
 Chair : J. Ndung’u  
   
Session 1 „ Country Reports“  (10.15 – 10.45)  
 Chair : J. Ndung’u  
   
 Alex Suwati 20 
 Community Health Science Unit (CHSU) { Ministry of Health} , Lilongwe, 

Malawi 
 

 HUMAN TRYPANOSOMIASIS RE-SURFACES IN MALAWI  
   
Coffee break (10.45 – 11.15)  
   
Session 1 „ Country Reports“  (11.15 – 12.30)  
 Chair : J. Ndung’u  
   
 John Eugenes Chisi1 Humpreys Misiri1 Yurry Zverev 1 Arister Nkhoma2 

Andrew Clive Riches3 Jeremy M Sternberg4 
22 

 1College of Medicine, Private Bag 360, Blantyre 3; 2Nkhotakota District 
Hospital; 3St. Andrews University, Scotland, UK; 4Aberdeen University, 
Scotland, UK 

 

 ANAEMIA IS A MAJOR SIGN IN HUMAN AFRICAN TRYPANOSOMIASIS 
CAUSED BY TRYPANOSOMA BRUCEI RHODESIENSE 

 

   
 Cecilia HJ Shinondo 23 
 Department of Pathology and Microbiology, School of Medicine, University of 

Zambia, P.O. Box 50110, Lusaka, Zambia. 
 

 HUMAN TRYPANOSOMIASIS IN ZAMBIA  
   
   
Lunch (12.30 – 14.00)  
   
Session 2 „ Treatment and Public Healts“  (14.00 – 15.30)  
 Chair : C. Gichuki  
   
 C. Burr i 24 
 Swiss Tropical Institute, CH-4002 Basel, Switzerland  
 SLEEPING SICKNESS TREATMENT – UPDATE ON RECENT RESEARCH 

ADVANCES 
 

   
 Khidir A. Khidir, Mubarak M. Abdel Rahman, Intisar E. Elrayah 26 
 Tropical Medicine Research Institute, P.O. Box 1304,Khartoum 11111, Sudan  
 A REVIEW OF TREATMENT SCHEDULES AND FOLLOW-UP OF 

SLEEPING SICKNESS PATIENTS IN JUBA HOSPITAL - SUDAN 
 

   



 

          

Proceedings - Programme  6 

5th Annual EANETT workshop 
            

 
 

 

 J. Sulo 26 
 National Sleeping Sickness Referral Hospital, Alupe, P.O Box 399 Busia, Kenya  
 THE CAPACITY AND ROLE OF PRIMARY HEALTHCARE FACILITIES IN 

WESTERN KENYA IN SLEEPING SICKNESS CONTROL 
 

   
 Karuga J.  
 National Sleeping Sickness Referral Hospital,Alupe, P.O Box 399 Busia, Kenya. 27 
 POTENTIAL USE OF SCHOOL GOING CHILDREN IN THE 

DISSEMINATION OF INFORMATION AND TECHNOLOGY ON SLEEPING 
SICKNESS CONTROL IN WESTERN KENYA 

 

   
Tea break (15.30– 16.00)  
   
Session 3 „  T. b. gambiense animal model“  (16.00 – 17.00)  
 Chair : J Ngotho  
   
 Mwangangi D. et al 28 
 Kenya Trypanosomiasis Research Institute, P. O. Box 362, Kikuyu, Kenya  
 A CLINICAL STUDY OF EXPERIMENTAL TRYPANOSOMA BRUCEI 

GAMBIENSE INFECTION IN VERVET MONKEYS. 
 

   
 Ngotho JM, Mwangangi DM and Ndung’u JM 28 
 Kenya Trypanosomiasis Research Institute, P. O. Box 362, Kikuyu, Kenya  
 EVALUATION OF IMMUNO-SUPPRESSION PROTOCOLS IN MASTOMYS 

NATALENSIS USING CYCLOPHOSPHAMIDE 
 

   
 J.K. Thuita, J.M. Ngotho, J.M. Kagira D. Mwangangi and J.M. Ndung’u 29 
 Kenya Trypanosomiasis Research Institute, P. O. Box 362, Kikuyu, Kenya  
 PROSPECTS FOR AN ALTERNATIVE LATE STAGE VERVET MONKEY 

MODEL OF T.B. RHODESIENSE WITHOUT INDUCTION WITH 
TRYPANOCIDALS 

 

   
Tuesday October 21st, 2003  
   
Session 4 „ Tsetse control and transmission“  (09.00 – 10.30)  
 Chair : L . Okedi / I . Malele  
   
 Malele, I . I .; Matemba, L.E.; Mayala, B. K.; Dismas, C.  & A.R. Msangi 30 
 Tsetse and Trypanosomiasis Research Institute, Korogwe Road, P.O. Box, Tanga, 

Tanzania    
 

 ASSESSMENT OF VECTOR DIVERSITY AND INFECTION RATE AT THE 
SLEEPING SICKNESS FOCI IN WESTERN TANZANIA 

 

   
 Malele, I . I  and  A.R. Msangi 30 
 Tsetse and Trypanosomiasis Research Institute, Korogwe Road, P.O. Box, Tanga, 

Tanzania    
 

 ESTABLISHMENT OF G. SWYNNERTONI AND G. M. MORSITANS 
COLONIES FOR VECTORIAL CAPACITY TRANSMISSION STUDIES 
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 Ssekito, C., Abila, P and Okedi L . 30 
 Livestock Health Research Institute,  (LIRI), P.O.Box 96, Tororo, Uganda  
 CURRENT TSETSE FLY SITUATION IN SOUTH EASTERN UGANDA  
   
Coffee break (10.30 – 11.00)  
   
Session 4 „ Tsetse control and transmission“  (10.30 – 11.40)  
 Chair : L . Okedi / I . Malele  
   
 Khitma Hassan Elmalik, Anowr Deng, Stephen Blackeway 31 
 Khartoum University, Fac. of Vet. Science, 1111 Khartum, Sudan  
 PRA ASSESSMENT OF TRYPANOSOMIASISIN PASTORALIST 

COMMUNITY IN SUDAN 
 

   
 Kinyua et al 31 
 Kenya Trypanosomiasis Research Institute, P. O. Box 362, Kikuyu, Kenya  
 CHARACTERIZATION OF GLOSSINA PALLIDIPES  MIDGUT MOLECULES 

AS VACCINE CANDIDATE(S) FOR HAT 
 

   
Session 5 „ T. b. gambiense isolation and drug resistance“  (11.40 – 12.30)  
 Chair : P. Büscher  
   
 Matovu, E., Nerima, B., Enyaru, J., Akol, M. and Otim C. P. 32 
 Livestock Health Research Institute, Tororo, Uganda;   
 ANALYSIS OF THE P2 ADENOSINE TRANSPORTER IN NEW 

TRYPANOSOME ISOLATES FROM MOYO, NORTH WEST UGANDA 
 

   
 Enyaru, J.C.K. E. Matovu, R.Echodu, B,Nerima and M.Akol 32 
 Livestock Health Research Institute, P.O. Box 36, Tororo, Uganda;  
 EVALUATION OF PCR AMPLIFICATION OF SURFACE GLYCOPROTEIN  

GENE IN THE DETECTION AND IDENTIFICATION OF T.B.GAMBIENSE IN NORTH WEST 
UGANDA 

 

   
Lunch (12.30 – 14.00)  
   
Session 5 „ T. b. gambiense isolation and drug resistance“  (14.00 – 15.15)  
 Chair : P. Büscher  
   
 M. Ober le1; N. W. N. Maina2 33 
 Swiss Tropical Institute, CH-4002 Basel, Switzerland, Kenya Trypanosomiasis 

Research Institute, P. O. Box 362, Kikuyu, Kenya 
 

 SLEEPING SICKNESS IN SOUTHERN SUDAN.  
   
 N. W. N. Maina, M. Oberle, C. Otieno, C. Kunz, J. M. Ndungu and R. Brun 33 
 1Swiss Tropical Institute, CH-4002 Basel, Switzerland,  

2Kenya Trypanosomiasis Research Institute, P. O. Box 362, Kikuyu, Kenya 
 

 TRYPANOSOMA  BRUCEI GAMBIENSE ISOLATES FROM SOUTH SUDAN: 
PROPAGATION AND CHARACTERIZATION FOR DRUG SENSITIVITY 
AND SRA GENE 
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 P. Büscher, S. Karhemere, P. Pyani 34 
 Department of Parasitology, Institute of Tropical Medicine, Antwerp, Belgium  
 IMPROVED ISOLATION OF TRYPANOSOMA BRUCEI GAMBIENSE IN THE 

THICKET RAT GRAMMOMYS SURDASTER 
 

   
Tea break (15.15– 15.45)  
   
Session 6 „ Surveillance“  (15.45 – 17.45)  
 Chair : J. Enyaru / I . ElRayah  
   
 J. Enyaru, D. Olila, F. Ejobi, E. Matovu. And M. Akol 39 
 Livestock Health Research Institute,  (LIRI), P.O.Box 96, Tororo, Uganda  
 INVESTIGATION ON THE OCCURRENCE AND THE PREVALENCE OF 

ANIMAL TRYPANOSOMOSIS IN MBARARA AND SEMBABULE 
DISTRICTS 

 

   
 Intisar  E. ElRayah 39 
 Trypanosomosis Unit, Tropical Medicine Research Institute, P.O. Box 1304, 

Khartoum 11111, Sudan.  
 

 COUNTRY REPORT SUDAN: RECENT SITUATION OF SLEEPING 
SICKNESS IN BAHR ELJABEL STATE 

 

   
 B.K. Mayala; L .E Matemba; I.I. Malele & C. Dismas 40 
 National Institute for Medical Research – DSM, Ocean Road, P.O. Box 9653, 

Dar es Salaam, Tanzania 
 

 PREVALENCE SURVEY TO DETERMINE THE CURRENT STATUS OF 
HUMAN AFRICAN TRYPANOSOMIASIS IN KASULU AND KIBONDO 
DISTRICTS - GIS APPROACH 

 

   
 Rutto, J.J 40 
 Kenya Trypanosomiasis Research Institute (KETRI), P.O. Box 362, Kikuyu, 

Kenya 
 

 HISTORICAL PATTERNS OF SLEEPING SICKNESS OCCURRENCE IN 
KENYA 

 

   
   
 J.C.K. Enyaru, E. Matovu, M.Odiit, M.Akol, D. Okitoi and C. Sebikali 41 
 Livestock Health Research Institute,  (LIRI), P.O.Box 96, Tororo, Uganda  
 SLEEPING SICKNESS CAUSED BY TRYPANOSOMA BRUCEI 

RHODESIENSE CONTINUES TO SPREAD IN NORTH EASTERN UGANDA 
 

   
   
Wednesday October 22th, 2003  
   
Summary &  Discussion (09.00 – 17.30)  
 Chair : J. Ndung’u  
   
 Reports of chair  persons (09.00 – 10.30)  
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Coffee break (10.30 – 11.00)  
   
 Discussion groups on pr ior ities (11.00 – 12.30) 41 
   
Lunch (12.30 – 14.00)  
   
 Reports of discussion groups (14.00 – 15.00)  
 Chair : J. Ndung’u  
   
 Analysis of the first 3 years EANETT, R. Brun &  M. Kaiser , (15.00 – 15.45)  
 Chair : J. Ndung’u  
   
Tea break (15.45 – 16.15)  
   
 Final discussion and closure (16.15 – 17.00)  
 Chair : J. Ndung’u  
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REPORT ON SESSION 1  “ COUNTRY REPORTS”  
J.M. Ndung’u 
 
The session was preceded by the opening ceremony, during which the Chief Guest, Dr. Raphael 
Kalinga, Head of the Vector Borne Disease Control Department in the Ministry of Health of 
Tanzania, urged EANETT to consider the following issues: 

a) Translating scientific findings into actions and challenges 
b) Expansion of the network 
c) Development and harmonization of national policies on disease control 
d) Accessing the recent Great Lakes Protocol on regional development 
e) Combining disease and vector control 

 
Country Reports were received from Malawi and Zambia.  

Situation in Malawi:  
1) Malawi is endemic for T. b. rhodesiense sleeping sickness 
2) Although the country has a National Sleeping Sickness Control Programme, active surveillance 

is rarely undertaken. 
3) Cases of sleeping sickness appear to be confined to areas neighbouring conservation areas.  
4) The number of cases reported annually was going down during the last decade. In the last three 

years however, an increase in the number has been reported.  
5) There appears to be a correlation between the number of cases reported by a centre and the 

ability of the centre to make an accurate diagnosis of sleeping sickness (capacity). 
6) Most of the cases develop anaemia. Hepatosplenomegaly is also observed, and is significantly 

related to the severity of illness, and not the anaemia. 
7) Livestock could be playing a role in the epidemiology of the disease. 
8) Internal and external collaborative linkages are weak. 
9) Acess to drugs has been difficult. 
10)  
The situation in Zambia is not similar: 
1) The country has T.b.rhodesiense sleeping sickness 
2) Expertise and interest in sleeping sickness is quite low 
3) There has been an increase in the number of cases reported through passive surveillance, 

probably because of a resurgence of the disease or improvement in reporting. 
4) Most of the cases reported appear to be occupational hazards, and restricted to the eastern 

region. 
5) Access to drugs has be difficult 
6) Diagnosis recognizes three stages of the disease, with I and II being treated with suramin, and 

III melarsoprol. 
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REPORT ON SESSION 2  “ TREATMENT AND PUBLIC HEALTH”  
C. Gichuki 
 
4 presentations: 
1. Sleeping sickness treatment – update on recent research advances, C. Burri  
The following clinical trials were ongoing on the treatment of T. b.  gambiense: 

• Short course Mel B treatment: multicenter trials 
• Oral eflornithine course 
• DB 289 – oral diamidine course 

It was also noted that nifurtimox, a drug registered for the treatment of T. cruzi infections is used 
compassionately in combination with melarsoprol.  This is due to lack of appropriate alternatives in 
the face increasing refractoriness to melarsoprol.   A label extension for registration of this drug to 
include T.  b. gambiense treatment is being sought via a product development team at the 
WHO/TDR. 
No current research activities are ongoing regarding T. rhodesiense infections mainly because T. 
rhodesiense is not favoured by donors.   
 
Recommendations 
Noting that all drugs effective against T. rhodesiense infections were efficacious against T. 
gambiense, and that animal models for T. rhodesiense were more readily available, it was 
recommended that a justification of sourcing funding be sought to investigate treatment against T. 
rhodesiense. 
 
2. A review of treatment schedules and follow-up of sleeping sickness patients in Juba 

Hospital, M. Rahman 
The second presentation was a review of the treatment of the sleeping sickness in the Sudan.  
Clinicians in the Sudan use suramin for the early stage disease and 3 sessions of 4 daily doses 
separated by 10 day intervals for the late stage disease.  Melarsoprol treatment is preceded by 
treatment with an early stage drug (Suramin or pentamidine) to remove parasitaemia.  It was noted 
that there were difficulties in obtaining suramin which has resulted in the use of pentamidine.   
Is there justification for use of early stage drug before melarsoprol?  Melarsoprol clears 
parasitaemia as fast as any first stage drug.   
 
A retrospective study indicated that: 

• 20.8% relapses following treatment with the various drugs 
• Most of the patients indicated as sick and treated absconded follow-up screening 
• All stage II patients in the study were diagnosed passively 
• No treatment failures recorded 

 
Recommendations 
Commending the effort of data collection on the treatment of sleeping sickness in the Sudan, and 
noting the high value of this data, it was recommended that the data be re-analyzed to enable the 
drawing of appropriate conclusions from the data.   
 
Noting that an agreement is being signed between the North and South Sudan, a prospective study 
incorporating surveillance, treatment and follow-up was recommended 
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3. The capacity and role of Pr imary Health Care facilities in Western Kenya in sleeping 
sickness control, J. Sulo 

The aim was to find out if the health facilities had enough infrastructure as well as trained personnel 
for the diagnosis of sleeping sickness 
Findings: 

• Low doctor: patient ratio (1: 100,000) as compared to the national average (13:100,000).  12 
(57%) health care centers had neither a medical nor a clinical officer 

• 8 microscopes serving a population of about 800,000 people 
• Health care personnel had limited knowledge of the sleeping sickness clinical signs 
• Only 3/20 health personnel knew the correct treatment regimen for suramin 
• None of the 20 knew the correct treatment regimen or had heard of reactive arsenical 

encephalopathy 
• 6/60 technicians knew at least one laboratory diagnostic method for sleeping sickness 
• 85% of health personnel admitted that they could not have a made a diagnosis for sleeping 

sickness prior to the training. 
Sensitization workshop has taken place 
Quarterly follow-up on the post-training implementation is ongoing 
Capacity building for the health centers is planned 
 
Are these health care facilities effectively diagnosing other endemic diseases in the area such as 
malaria?   
Did they know the clinical signs and were they using the available microscopes to confirm 
diagnosis? 
What are you going to do differently to ensure that sleeping sickness will be diagnosed correctly 
when you empower the centers? 
 
Recommendations 
Commending the insight achieved by the survey, it is recommended that modalities of setting up 
satellite diagnostic centers in some of the health facilities be worked out and that all health care 
personnel be trained on staining blood smears for diagnosis in those satellite centers before sending 
patients to the referral hospital. 
 
Noting the great potential of primary health care in diagnosing and treating sleeping sickness and 
the limited knowledge on disease diagnosis and treatment in endemic foci, it was recommended that 
a training curriculum of training for the health personnel be developed and periodical training of the 
health personnel in endemic areas be instituted to improve the diagnosis and treatment of sleeping 
sickness. 
 
4. Potential use of school going children in the dissemination of information and 

technology on sleeping sickness control in Western Kenya, J. Karuga 
It was noted that: 

• Information dissemination through schools in endemic areas would reach a wide audience in 
the school catchments.  

• Schools had the greatest interaction with other community and international organizations 
operating in the endemic areas 

• 20% of head teachers have no knowledge of symptoms of sleeping sickness 
• 70% of head teachers only know one clinical sign of sleeping sickness 
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Do the teachers know where treatment of sleeping sickness could be found? 
Do they know that the disease is endemic in their area? 
Are they playing any role in disseminating information on other known diseases e.g. HIV/AIDS? 
What are you going to do differently to make them disseminate information on trypanosomosis? 
 
Recommendations 
Noting the high potential of using schools as centers of information dissemination, sustained 
sensitization and training of the head teachers and pupils on sleeping sickness symptoms, control 
methods which the communities could use and the centers where diagnosis and interventions are 
carried out were recommended. 
Concerned that people with information may not always disseminate it was recommended that it be 
ensured that sensitized teachers and pupils disseminated the information as widely as possible. 
 
 
 
REPORT ON SESSION 3  “ T. GAMBIENSE ANIMAL MODEL”  
J. Ngotho 
 
3 presentations: 
1. A clinical study of exper imental Trypanosoma b. gambiense infection in vervet 

monkeys, D. Mwangangi 
Noted results obtained with T. b. gambiense in vervets 

• CSF parasitosis 
• clinical presentation 

Consider 
• Precise determination of clinical disease & CNS involvement (biological data) 
• Infections in more susceptible monkey species 
• Use of other T. b. gambiense isolates 

The aim is reach a second stage infection within 100 days.  

2. Prospects for  an alternative late stage vervet monkey model of T. b. rhodesiense 
without induction with trypanocidals  

Noted: Good background on vervet monkey model of T. b. rhodesiense  
• Improvement with a `chronic` DFMO sensitive T. b. rhodesiense isolate 
• That Suramin treated advanced disease 

Recommends 
• Study on the anaemia caused (chronic vs early stage SS) 
• Determine CSF WBC cut-off cf with patients data 

3. Evaluation of immuno-suppression protocols in Mastomys natalensis using 
cyclophosphamide (CP) 

Noted comparison of irradiation & cyclophosphamide protocol 
• Availability of a guiding protocol on CP 

Recommends further study: 
• To determine effect of CP on PCV and RBC 
• Other intermediate dosages to reduce toxicity  
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REPORT ON SESSION 4  “ TSETSE CONTROL AND TRANSMISSION”  
L. Okedi / I. Malele 
 
In 2000/1, objective was to understand the transmission dynamics of the two forms of the disease in 
the region by the major common vector in the region, Glossina fuscipes by: 

– Establishing colonies of Glossina fuscipes strains and study the transmissibility by the 
genetically different G. fuscipes strains.   

– To study transmission of T. b. gambiense and T. b. rhodesiense by 
G. fuscipes fuscipes and other Glossina species   

– To determine transmission characteristics of mixed infections of T. brucei gambiense and T. 
b. rhodesiense in G. f. fuscipes and other Glossina species 

– Study the impact of possible merger of the T. b. gambiense and T. b. rhodesiense foci of 
sleeping sickness 

 
In 2002, the study proposed to  

– streamline tsetse sampling methods 
– collect and rear flies 

• G. f. fuscipes for Uganda and Sudan 
• G. swinnertoni for Tanzania 
• G. pallidipes for Kenya   

– Study the vectorial competence , vector density, host feeding preference and trypanosome 
infection rates  

– Undertake training 
 
In 2003, 5 presentations: 
1. Assessment of vector  diversity and infection rate at the sleeping sickness foci in 

Western Tanzania, I. Malele 
- During the dry season a survey was carried out in the HAT area of Kigoma. 
- Glossina m. centralis and G. f. fuscipes were collected. G. m. centralis is the dominant 

species 
- PCR results showed an infection rate >60% in both species. 
- Control of the vector in the villages is needed. 

�  continue into lab based transmission studies   
 
2. Establishment of G. swynnertoni and G. m. morsitans colonies for  vector ial capacity 

transmission studies, I. Malele 
- TTRI has a new insectary and can rear “exotic”  flies not found in Tanga and Tanzania. 
- G. swynnertoni and G. m. morsitans breading colonies were initiated. 
- Genetic studies are carried out in order to improve  the heterozygosity of  the colonies 

� will add G. m. centralis and G. f. fuscipes and continue with genetic studies   
 
3. Current tsetse situation in South Eastern Uganda, L. Okedi 

- Tsetse surveys and geo-referenced mapping were continued in SE Uganda. 
- G. pallidipes distribution is not restricted to the Kenya-Uganda border as previously 

assumed. 
- In Busia G. f. fuscipes coexists with G. pallidipes an efficient vector of T. b. rhodesiense. 

�  vectorial capacity and trypanosome studies, raise colonies, transmission studies [awaiting 
insectary refurbishment] 
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4. Par ticipatory rural appraisal (PRA) assessment of trypanosomiasis in pastoralist  

communities in Sudan, K. Elmalik 
- The situation of disease occurrence in man and domestic animals wad analysed. 
- The disease is recognized in domestic animals with seasonality 

 
5. Character ization of G. pallidipes midgut molecules as vaccine candidates for  human 

Afr ican trypanosomosis, J. Kinyua 
- Isolated midgut proteins were used to immunize rabbits to evaluate their efficacy as vaccine 

candidates for transmission blocking in the flies. 
�  continue characterization of midgut molecules 
 
 
 
REPORT ON SESSION 5  “ T. B. GAMBIENSE ISOLATION AND DRUG RESISTANCE”  
P. Büscher 
 
5 Presentations: 
1. Analysis of the P2 adenosine transporter  in  new trypanosome isolates from Moyo, 

North West Uganda, E.  Matovu 
·  Objective  

- Study the relationship between mutations in the TbAT1 gene coding for the P2 
adenosine transporter and resistance to Melarsoprol in Trypanosoma brucei 
gambiense in Uganda 

·  Observations 
- PCR-RFLP on Trypanosoma brucei gambiense isolates from Omugo indicates that 

mutations are related to Melarsoprol treatment failure 
- New isolates from Moyo, nearby Omugo, where less treatment  failures are noted 

show no mutations in the TbAT1  gene 
- In vitro drug sensitivity is ongoing but depends on adaptation of isolates to culture 

·  Discussion 
- Clear definition of  treatment  failure  is necessary 
- Treatment failure mechanisms remain obscure 

 
2. Character ization of Ugandan trypanosome isolates by T.b. gambiense specific TgsGP  

PCR, J. Enyaru 
• Objective 

– Evaluation of T.b. gambiense specificity of TgsGP PCR and its use for typing 
isolates, for diagnosis and for animal reservoir studies 

• Observations 
– A collection of T.b. gambiense, T.b. rhodesiense  and  T.b. brucei was tested with  

TgsGP PCR and only isolates from traditional gambiense foci reacted  positively 
although some very weakly 

– TgsGP PCR on patient’s blood was only positive in 1 out  of 4 samples indicating  
limited analytical sensitivity (not enough target DNA) 

• Discussion and future plans 
– Specificity of the PCR will be tested on a larger collection of isolates 
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– Sensitivity of the PCR should be increased. Using larger blood volumes is not 
recommended. Two consecutive PCR rounds or combination of  PCR with ELISA or  
membrane hybridization might increase sensitivity but will make the test more 
complex. Using DNA stabilization methods (FTA filter paper) or  more efficient 
DNA extraction methods could also be evaluated 

– Since  TgsGP is  a  single  copy gene, other T.b. gambiense markers  could be more  
appropriate, particularly for diagnosis or animal reservoir studies 

– Particularly for animal reservoir studies with possible mixed infections,  samples can 
be tested simultaneously with T.b. gambiense and T.b. rhodesiense PCRs. For the 
latter, two PCR methods, both targeting the SRA gene, are available. 

 
 
 
 
 
ESAG 6/7 
 
 
 
  SRA* 
 
 
 
   Tg19 
 
 
*   Radwanska M, Chamekh M, Vanhamme L et al. (2002) The serum resistance-associated gene as 
a diagnostic tool for the detection of Trypanosoma brucei rhodesiense.American Journal of 
Tropical Medicine and Hygiene 67 
 
3. Sleeping sickness  in Southern Sudan, Michael Oberle 

• Objective 
– Collect blood and CSF samples from SS patients and prepare stabilates in Triladyl in 

liquid nitrogen for isolation of T. b. gambiense from a region with high treatment 
failure rates 

• Observations 
– Collection of patient’s biological samples in  liquid nitrogen is possible  with dry 

shippers and a liquid nitrogen tank 
– From  the 52 patients included, 7 were considered treatment failures although in 

some no trypanosomes were detectable 
– Most SS cases detected in this region are in second stage 

 
– No vector control activities are applied although there is a demand from the 

responsible medical doctor 
• Discussion 

– What is the exact definition of Southern Sudan?  

1    2    3    4    5    6    7   8   9  10  11  12  13

1)    Marker
2)   T.b.gambiense 1 JUA
3)   T.b.gambiense 2 KOBIR
4)   T.b.rhodesiense STIB882
5)   T.b. brucei AnTat 1.8
6)   T.evansi AnTat 4.1
7)   T.equiperdum RoTat 1.2
8)   T.vivax ILRAD700
9)   T.conglense TRT17
10) T. theileri
11) White blood cells
12) Plasmodium falciparum
13)PCR negative control
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6)   T.evansi AnTat 4.1
7)   T.equiperdum RoTat 1.2
8)   T.vivax ILRAD700
9)   T.conglense TRT17
10) T. theileri
11) White blood cells
12) Plasmodium falciparum
13)PCR negative control
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– None of the treatment failure cases after DFMO or pentamidine treatment were 
previously treated with Melarsoprol. Outcome of patients retreated with combination 
therapy (DFMO - Nifurtimox) is not yet known. 

– Sustainability of vector control in conditions of bare survival is questionable. 
– Should the patient’s consent be requested for taking pictures which are used for 

presentations? 
 
4. T.b. gambiense isolates from Southern Sudan: propagation and character ization for  

drug sensitivity and SRA gene, N. Maina 
• Objectives 

– Propagate  cryopreserved trypanosomes in laboratory rodents 
– Check the subspecies of the isolates with T.b. rhodesiense PCR 
– Adapt the isolates to in vitro culture for studying drug sensitivity profile 

• Observations 
– Triladyl is a better cryoprotectant than glycerol or DMSO 
– Propagation success rate in Mastomys (15/42) and SCID mice (12/42) is high 

(overall 43%). 
– Parasitaemia in SCID mice is higher than in Mastomys and is sufficient for further 

studies 
– Prepatent period is short (mean 11 days) 
– Some other mouse breeds are also more susceptible to infection when 

immunosuppressed 
– All isolates are negative in SRA indicating that they are T.b. gambiense 
– Adaptation to in vitro culture and drug sensitivity testing is ongoing 

• Discussion and future plans 
– Is it necessary to inoculate rodents with samples without detectable trypanosomes? 
– Many factors may influence cryopreservation and propagation success rate but some 

cannot be controlled 
• number of inoculated parasites 
• parasite “virulence”  
• parasite pleomorphism (stumpies do not multiply) 
• patient’s disease status 
• volume of cryostabilate 

– Availability of detailed protocol for cryopreservation is requested 
– Positive T.b. gambiense typing with TgsGP PCR instead of negative T.b. 

rhodesiense typing with SRA PCR? 
– Use of most “virulent”  isolate for establishing T.b. gambiense model in vervet 

monkey 
 
5. Improved isolation of T.b. gambiense in the thicket rat Grammomys surdaster,     P. 

Büscher 
• Objective 

– Study susceptibility of the thicket rat for T.b. gambiense infection 
– Isolate T.b. gambiense from patient’s blood and CSF 

• Observations 
– Grammomys is more susceptible than white mice or rats and can sustain high 

parasitaemia.  
– With patient’s blood, 11/15 (73%) Grammomys became positive 
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– With patient’s CSF, 10/22 (47%) Grammomys became positive 
– With patient’s lymph node juice 1/1 Grammomys became positive 
– Prepatent period of one to six weeks 
– Parasitaemia remained low 
– Considerable inter-animal variability 

• Discussion 
– Grammomys are not as easy to handle and to breed than white mice  or Mastomys 
– “Blind”  subinoculation may even increase success rate 
– Serial subinoculation within 4 days, avoiding antibody response, increases 

parasitaemia a ten-fold.  
– During serial subinoculation, parasites retain their long slender multiplicative form 
– Cryostabilisation methodology in Kinshasa should be improved 
– Comparison of Grammomys with immunosuppressed Mastomys may be  considered 
– Combination of Triladyl cryopreservation and inoculation in Grammomys is planned 

in R.D. Congo 
 
General conclusions 

• Isolation techniques for T.b. gambiense has definitely improved by using cryopreservation 
of patient’s biological fluids and inoculation in more susceptible rodent species. 

• Recently developed PCRs for distinguishing T.b. gambiense from T.b. rhodesiense and T.b. 
brucei make life easier but sensitivity for diagnostic and epidemiological purposes could be 
improved. 

• PCR-RFLP on the P2 adenosine transporter gene allows rapid detection of mutants related 
to treatment failure. 

• Many new isolates are now available for drug sensitivity studies. 
 
 
 
REPORT ON SESSION 6  “ SURVEILLANCE”  
J. Enyaru / I. Elrayah 
 
1. Investigation of the occurrence and the prevalence of animal trypanosomosis in 

Mbarara and Sembabule distr icts, J. Enyaru 
• Diagnosis of animal trypanosomiasis may be problematic. 
• Animal trypanosomosis  may not be  a big problem in Mbarara and Sembabule districts 

because of the low prevalence. 
 
2. Country report Sudan: Recent situation of sleeping sickness in Bahrel Jabel State, I. 

ElRayah 
• Continue with mapping of sleeping sickness foci and vectors 
• Study the role of domestic animals as reservoirs of T.b.gambiense sleeping sickness in south 

Sudan. 
• Evaluation of treatment regimes 

 
3.  Prevalence survey to determine the current status of human Afr ican trypanosomiasis 

in Kasulu and Kibondo distr icts-GIS approach, B. Mayala, L. Matemba 
• Screen refugees for sleeping sickness in refuge camps to control spread of sleeping sickness 
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• Continue with GIS mapping of sleeping sickness in the two districts of Kibondo and Kasulu 
in Kigomba region and Orambi district in Tabora region 

• Train personnel in health facilities for diagnosis of sleeping sickness 
 
4. Histor ical patterns of sleeping sickness occurrence in Kenya, J. Rutto 

• Recommend the use of GIS as a tool for defining sleeping sickness foci, tsetse fly densities 
and activities that contribute to acquisition of the disease. 

 
5.  Sleeping sickness caused by Trypanosoma brucei rhodesiense continues to spread  in 

nor th east Uganda, J. Enyaru 
• Systemic treatment of cattle coming from endemic areas to non-endemic areas is 

recommended for the control of sleeping sickiness. 
• Active surveillance  around cattle markets and high risk areas of overlap to check on the 

spread of sleeping sickness. 
• Policy on cattle movements within and across borders to be enforced. 

 
SURVEILLANCE PRIORITIES 
i) Diagnosis of sleeping sickness to be harmonised. 
ii) Active surveillance in high risk areas of overlap of the two diseases to continue.  
iii) Role of domestic animals as reservoir hosts of T.b.gambiense sleeping sickness.  
iv) GIS as a tool to be used in defining sleeping sickness foci, tsetse flies and factors that 

contribute to acquisition of the disease.  
v) Policy on cattle movements within and across borders be reactivated and enforced  
 
 
 



 

          

Proceedings - Oral Presentations – Abstracts – Session 1  20 

5th Annual EANETT workshop 
            

 
 

 

HUMAN TRYPANOSOMIASIS RE-SURFACES IN MALAWI 
 
A. Suwati 
 
Community Health Science Unit (CHSU) { Ministry of Health} , Lilongwe, Malawi 
 
1. Introduction 
Trypanosomiasis is a disease of both people and domestic animals. It affects all age groups and both sexes. It 
is caused by protozoan parasites called Trypanosomes. There are two types of human trypanosomiasis in 
Africa.There is an acute form which is found in the southern and eastern half of Africa known as 
Trypanosoma brucei rhodesiense. This is the form found in Malawi. The other type is a chronic form known 
as Trypanosoma brucei gambiense and it is commonly found in the western and central parts of Africa. The 
disease is transmitted by a group of biting insects called Tsetse flies. There are several species of tsetse fly in 
Malawi but the most common one is the Morsitans morsitans. In Malawi, tsetse flies are mainly confined to 
the wildlife reserves and national parks as shown in the table below. 

FIG 1: TESTSE FLY INFESTED AREAS IN MALAWI 
DISTRICT 

SPECIFIC TSETSEFLY INFESTED  AREAS 

Rumphi Vwaza marsh wildlife reserve 
Kasungu Kasungu national park 
Nkhota-kota Nkhota-kota wildlife reserve 
Ntchisi Nkhota-kota wildlife reserve 
Machinga Liwonde national park 
Mangochi Namizimu forest wild 
Chikwawa Lengwe national park 
Nsanje Mwabvi wildlife reserve 
 

People who have the parasites and remain undiagnosed and untreated for a long time form a reservoir of the 
infection. When many people have the parasites, more flies become infected that in turn infect other people. 

The common signs and symptoms of human trypanosomiasis observed in Malawi are:- 
Ear ly stage: When parasites are confined to lymphatic and circulatory systems 

·  Chancre – swelling wheel at the site of the tsetse bite 
·  Irregular fever 
·  Headache—generalized and progressive 
·  Sweating and shivering 
·  Joint pains 
·  Pruritis 

Late stage: When parasites have spread up to the central nervous system. 
·  Severe progressive headache 
·  Persistent irregular high fever not responding to antimalarials and antibiotics 
·  Excessive loss of weight 
·  Pain and stiffness in the neck 
·  Dullness 
·  Mental confusion 
·  Lymphadenopathy 
·  Hepotosplenomegally 
·  Convulsions 
·  Faecal and urine incontinence 
·  Comma and eventually death if left untreated 
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Note: The clinical features of human trypanosomiasisare non-specific because they mimic other diseases like 
Malaria, flue and even presenting like Tuberculosis or AIDS. The diagnosis of human trypanosomiasis 
therefore depends on high index of supicion on any person from a tsetse infested area who presents with 
persistent  fever and headache that does not respond to antimalarials. Good history taking is an essential tool 
in the diagnosis of human trypanosomiasis 
Trypanosomiasis is curable and drugs for its treatment are available. The disease is easily treated when 
treatment is provided early, however difficult to treat when treatment is given at the advanced stage and it is 
100% fatal when left untreated. 
 
Malawi is using Suramin for the early stage and Melarsoprol (Mel B) for the late stage. Both these drugs are 
generally toxic but we have no option because these are the only products on the market. It is therefore 
probably safer and more convenient to control the disease through vector control than using chemotherapy 
 
2. Statement of the problem 
In Malawi, the number of human trypanosomiasis cases is steadily increasing since the Regional Tsetse & 
Trypanosomiasis Control Programme (RTTCP) phased out in 1999.The national human trypanosomiasis 
figures fell from over two hundred ( before the project) to less than ten cases per year (at the peak of the 
project) but both the tsetse population and human trypanosomiasis cases started picking up soon after the 
project had phased out (as shown in the graph below). 
 
FIG 2: REPORTED SLEEPING SICKNESS CASES IN NKHOTA-KOTA, 1990 –2000 
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There is currently no tsetse control measure in place. During the Regional Tsetse  and Trypanosomiasis Control 
Programme period, tsetse control was the responsibility of the Department of Animal Health&Industry (DAHI) in the 
Ministry of Agriculture and Irrigation. When the programme phased out, tsetse fly control is no longer a priority for the 
Department. The tsetse and trypanosomiasis problem is being looked at as a public health problem. 
 

2.1. Background of the RTTCP 
The Regional Tsetse and Trypanosomiasis Control Programme commenced in1986 in response to a concern 
in Zimbabwe over the re-invasion of tsetse fly in the north and east of the country. The original main 
objective was to eradicate tsetse flies from the Common Fly Belt (320,000 km2 ) in Zambia, Zimbabwe, 
Malawi and Mozambique. The project was organised with the project operations in the member countries 
and the regional office in Harare-Zimbabwe. In Malawi the first phase of the Programme started in 1989 and 
the second phase started in 1992. 
 
Control operations in Kasungu National park started in 1993 with the re-establishment of earlier target 
operation of phase one. The target deployment was extended up to the Zambia border in 1995. The Tsetse 
population was reduced but re-infestation from across the Zambian border was common. 
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Nkhotakota wildlife reserve operations started in 1995. Up to 3,782 targets were deployed the south- eastern 
part of the reserve. The control operations in Nkhota-kota were initiated due to mainly the increased 
incidence of human trypanosomiaisis in the areas surrounding the wildlife reserve. 
 
3. Outcome 
·  Tsetse flies were pushed away from human settlement 
·  The tsetse fly population was reduced 
·  Morbidity and mortality due to human trypanosomiasis was reduced as the number of human 

trypanosomiasis cases declined from 228 in 1990 to only 7 cases in 1997 
·  People were able to travel through Nkhotakota wildlife reserve and Kasungu national park with 

minimal tsetse bites. 
 
4. Current Situation 
There is no tsetse control activity currently in place in Malawi and tsetse flies have re-invaded the areas 
which were cleared during the project implementation period and the number of trypanosomiasis cases is 
increasing every year. The districts that have reported cases this year are Nkhotakota and Rumphi. Dowa 
District Hospital and Lilongwe Central Hospitals have seen one patient each with both patients coming from 
Nkhotakota. Nkhotakota is traditionally a human trypanosomiasis endemic district. It has reported increased 
numbers of the disease since the RTTCP phased out in 1999.Rumphi district is one of the districts that have 
regularly reported cases in the past ten years. The district however never reported more than 7 cases per year 
in the past five years but by June end this year the district had already seen 21 cases with most of them 
coming from Malidadi area around Vwaza wildlife reserve. Most of the cases seen in both districts were in 
the early stage of the disease; an indication that there is an active transmission of infection in the affected 
community but only those who come to the health facilities are detected. It is assumed that there are more 
people with the disease in the community than what is seen at the health facilities using passive surveillance. 
Hospital-based diagnosis of human trypanosomiasis is good but probably not the best approach for early case 
detection and control of the disease. 
 
5. Recommendations 

·  Training health workers in human trypanosomiasis case detection management, prevention and 
control 

·  Drugs especially Suramin should always be available in human trypanosomiasis treatment centres 
·  Strengthen active case finding: there is need for the people at high risk to be actively screened 
·  Surveillance; apart from periodic active case finding, there is need for regular surveillance system to 

be put in place 
·  Strengthen collaboration by revitalization of the multisectoral meetings to consider vector control 

strategies 
·  Conduct periodic mass-screening surveys 

 
 
 
ANAEMIA IS A MAJOR SIGN IN HUMAN AFRICAN TRYPANOSOMIASIS CAUSED BY 
TRYPANOSOMA BRUCEI RHODESIENSE 
 
John Eugenes Chisi1 Humpreys Misiri1 Yurry Zverev 1 Arister Nkhoma2 Andrew Clive Riches3 Jeremy M 
Sternberg4 
 
1College of Medicine, Private Bag 360, Blantyre 3; 2Nkhotakota District Hospital; 3St. Andrews University, 
Scotland, UK; 4Aberdeen University, Scotland, UK 
 
There is enough evidence that human trypanosomiasis causes anaemia. However, the extent of anaemia in 
human hosts is understudied. The present investigation shows that out of 28 patients that were admitted to 
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Nkhotakota district hospital with parasite positive Trypanosoma brucei rhodesiense infection (between June 
2001-June 2002), 24 of them were anaemic (85.7%) with haemoglobin of less than 12.0 g/dl (p = 0.001). 
None of them had common parasitic infections that are commonly associated with anaemia in their stool or 
urine such as schistosomes or hookworms. One of the 2 patients that presented with malaria was an 18-year-
old pregnant lady with hepatosplenomegaly, who developed ante partum haemorrhage and fevers. She was 
jaundiced and had haemoglobin of 10 mg/dl. She died after two weeks following the diagnosis and 
treatment.  The other was a 2-year-old female that presented with fever and had haemoglobin of 8.4 mg/dl. 
She also had hepatosplenomegaly. In addition this girl also had weight loss, failure to thrive, pale and silky 
hairs. In addition all the other patients looked well nourished with no other signs of other chronic diseases 
and their slides did not have the typical iron deficiency cellular features. Hepatosplenomegaly was 
significantly related to the severity of illness (p = 0.011) but not to anaemia. It can therefore be concluded 
that of the people that presented with trypanosomiasis alone, the proportion of anaemia was very high. This 
study clearly shows the relationship of anaemia to Human Africa trypanosomiasis caused by Trypanosoma 
brucei rhodesiense. 

 
 
 
HUMAN TRYPANOSOMIASIS IN ZAMBIA 
 
Cecilia HJ Shinondo 
 
Department of Pathology and Microbiology, School of Medicine, University of Zambia, P.O. Box 50110, 
Lusaka, Zambia. 
 
The 1999-2002 Health statistics report by the Ministry of health shows that the number of Trypanosomiasis 
cases was 47/1000 in total, of which 18/10000 were under-fives, and 29/10000 were adults. There were no 
case specific deaths recorded according to this report. 

Occasional cases of trypanosomiasis have been diagnosed during routine laboratory  tests for malaria since 
1998. One such case had high parasitaemia of both malaria and trypanosomiasis and was successfully treated 
with antimalarials and suramin. However, since January 2003, six cases have been referred to the University 
Teaching Hospital (UTH) for lack of suramin. Laboratory investigations confirmed trypanosomiasis.  Also, 
three additional cases have been brought to the author’s attention by the Medical officer at Serenje district  
hospital. A visit to Chilonga Mission Hospital showed that of the three cases that had been transferred there 
from Mpika  and Serenje, one was subsequently transferred to the UTH and treated, one was discharged 
home to await the importation of Suramin or Melarsoprol, and that one was too ill to be sent home untreated.  
The laboratory tests of all three cases were confirmed to be positive.  In addition, isolates were made from 
three of the cases, but only one isolate remains.  

Briefly, there have been 7 documented cases in the last eight months. A brief description of the case histories 
of the 7 cases, which included 6 adults (one female and five males) and an infant of three months are 
summarised in. The mother- infant infection suggested vertical transmission, but only the baby showed CSF 
invasion by the trypanosomes, and the mother who was admitted with stage III trypanosomiasis has since 
passed away. Three(3) of the five(5) cases that came to the UTH were treated with Suramin and discharged. 
Trypanosomiasis in the male patient cases was probably an occupational hazard since three of these patients 
were Zambia Wild Life Association  employees,  one was a game tour guide, and the other possibly a 
poacher or hunter 

This unprecedented number of cases in such a relatively short time could be attributed to a resurgence of 
trypanosomiasis as a result of increased vector capacity, a better reporting system due to the health reforms, 
or even to an  improved medical education curriculum. It is therefore necessary to conduct a situation 
analysis exercise in the disease hot spots in the country in order to rule out an outbreak. Lack of drugs for 
sleeping sickness has been found to be acute. 
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SLEEPING SICKNESS TREATMENT – UPDATE ON RECENT RESEARCH ADVANCES 
 
Chr istian Burr i 
 
Swiss Tropical Institute, Swiss Center for International Health, P. O. Box, CH-4002, Basel, Switzerland 
 
Two lines of research are currently pursued to make sleeping sickness treatment safer and more efficient: 
The improvement of the use of the existing drugs, and the search for new active compounds. The abstract 
summarizes the major current ongoing clinical research in this field. 
 
Melarsoprol 
A multinational, multi-center study to evaluate the efficacy and tolerability of a 10 day treatment schedule 
for melarsoprol treatment of late stage gambiense sleeping sickness under field conditions was conducted. 
The study was carried out in collaboration with Ministries of Health and NGOs in 16 centers of 6 countries 
endemic for the disease. Each center used exclusively the new treatment schedule and enrolled patients for 
12 months. A total of 2535 patients were treated according to the new 10 day schedule for melarsoprol (10 x 
2.2. mg/kg). 
Patient characteristics like age, sex and nutritional status were comparable for all centers. Expectedly, the 
rates of severe adverse drug reactions (e.g. encephalopathic syndromes, fatalities) showed a very large 
variation between centers. A high variation was also seen in the reporting of fever and headache. On the 
other hand, the rates of other important adverse events like skin reactions and polyneuropathies were also in 
the range of previous reports, but did not vary between the centers.  
The safety of the new, abridged schedule proved to be equal to the standard schedules. No difference was 
found for the primary outcomes, i.e. death in temporal relationship to treatment, and rate of encephalopathy. 
An increase of skin reactions was observed under the new treatment, but the reactions could be controlled by 
additional medication and/or treatment interruption and remitted completely. Moderate adverse reactions 
including fever, diarrhea and headache occurred at comparable rates in both groups.  
The patients were followed up for 24 months after treatment. Approximately 50% (range 15 – 100% per 
country) had at least undergone one follow up examination. Most centers reported relapse rates in a low 
range (average 2.5%) which was comparable to previous years. However, in two centers of south-western 
Sudan, which had observed elevated relapse rates previous to the study, melarsoprol therapy remained 
unsatisfactory when the ten day schedule was used (relapse rate 10% & 14%). A high relapse rate was also 
observed in Brazzaville (11.4%), but no previous figures are available to make a comparative evaluation. 
Overall, the new schedule was well received by the patients; many came specifically to centers offering the 
short course treatment. Physicians appreciated it as well from a technical point of view: daily drug 
application, no lengthy breaks, no dosage adjustments and a substantially shorter stay at the treatment center 
were quoted as main advantages. The compliance with the study protocol turned out to be high in all centers. 
Upon the ISCTRC conference held in Pretoria in September 2003, a recommendation to use the new 10 day 
schedule as the standard regimen for melarsoprol against late stage sleeping sickness caused by T.b. 
gambiense was suggested. Further clinical research will be necessary to assess the value of the new treatment 
schedule against T.b. rhodesiense and an unapproved use is strictly discouraged. 
Sponsor: SDC; Conduct: STI 
 
Eflornithine 
Eflornithine is the only new molecule registered for the treatment of Human African Trypanosomiasis 
(HAT) over the last fifty years. It is currently mainly used as back-up drug for melarsoprol refractory T.b. 
gambiense cases, but recently also as first line treatment in some selected centers. The most  
 
commonly used dosage regimen for treatment of T.b. gambiense sleeping sickness consists of 100 mg/kg 
body weight at 6 hourly intervals for 14 days (150 mg/kg body weight in children) of eflornithine given as 
short infusions. The route of application implies major logistical and financial difficulties due to the 
workload and the additional material needed. This severely hampers its application in the generally difficult 
settings of sleeping sickness treatment.  
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To explore the tolerability and pharmacokinetics of oral application a clinical trial was conducted in Côte 
d’ Ivoire comparing the oral application of eflornithine at 400 mg/kg/day vs. 500 mg/kg/day for 14 days in a 
total of 25 patients. There was no mortality during treatment, and the initial cure rate (24 h after treatment) 
was 100%. However, 8/25 (32%) patients relapsed, 4 in each group, and the question about a dose linear 
increase of plasma levels could not be answered conclusively.  
Therefore, a dose range finding study is now in planning, which will use a starting dose of 400 mg/kg/day, 
with an increment of 200 mg/kg/day up to a maximum dose of 1200 mg/kg/day. The stopping criterion is set 
to a frequency of 5/10 subjects exceeding pre-defined adverse drug reactions. 
Sponsor: TDR; Conduct: TDR 
 
Nifur timox 
In certain areas (e.g. northern Angola, southern Sudan, northern Uganda) the efficacy of melarsoprol has 
dramatically decreased. Relapse rates of 25% and higher were reported from those areas. To overcome the 
dilemma of treatment of refractory cases, drug combinations are used on a compassionate basis. One of the 
drugs used is nifurtimox, registered for treatment of T. cruzi (Chagas disease) only. Due to urgent the need of 
more treatment options and the lack of valid alternatives it was decided that a label extension from T. cruzi to 
T.b. gambiense should be sought. For this end a product development team (PDT) is currently being 
established by WHO TDR and all existing data on nifurtimox were compiled. Nifurtimox will most likely 
exclusively be used in combination with other existing drugs, and a registration strategy reflecting this 
thinking is currently being developed. 
Sponsor: TDR / Bayer; Conduct: TDR 
 
DB 289 
Pentamidine, the current drug of choice for treating first stage T.b. gambiense sleeping sickness, has 
limitations, e.g. inactivity when dosed orally, slow elimination and toxicity. Intensive research has been 
conducted to develop alternative aromatic dications with broad antimicrobial spectrum, reduced toxicity and 
improved pharmacokinetic properties. DB 289 is the orally applicable prodrug of DB75, a novel 
diphenylfuran diamidine, shown to be active in vitro against African trypanosomes and in animal models for 
trypanosomiasis. 
An open-label, non-controlled Phase IIa study was conducted to evaluate the safety and efficacy of DB 289 
in patients with first stage T.b. gambiense sleeping sickness. Patients were 16 years or older with a minimal 
weight of 45 kg and had T.b. gambiense present in blood and/or lymph but not in CSF. Patients were treated 
with 100 mg of DB 289 orally twice a day for 5 days. Patients were hospitalized for 144 hours post dose and 
underwent regular follow-up for possible treatment-emergent signs and symptoms, including ECG, 
hematology, biochemistry and urine testing.  
Four patients were enrolled in Angola and 28 in the DRC. All but 2 patients were parasite free in blood and 
lymph 24 hours after completion of treatment, which corresponds to a 93% cure rate. Two patients were 
withdrawn from the study before termination of DB 289 treatment, one due to high blood pressure and one 
due to persistent high fever, respectively. Like the two treatment failures mentioned above, they were 
subsequently treated with pentamidine. One patient erroneously received only one dose of DB 289, and was 
then put on pentamidine. Altogether, tolerance was excellent, other adverse events being headache, 
intermittent fever and pruritus. Apart from a mild increase in liver enzymes (AST, ALT) after treatment in 4 
patients, there were no laboratory anomalies. Preliminary review of the ECGs showed the absence of 
treatment emergent changes of clinical significance. Pharmacokinetic analysis has shown that steady-state 
trough drug levels in blood were maintained above the Minimal Inhibitory Concentration during treatment. 
The 12 month follow-up is currently ongoing. Two relapses have been identified so far, one was confirmed 
after 6, the other after 8 months.  
Sponsor: Bill & Melinda Gates Foundation (through UNC / Immtech); Conduct: STI 
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A REVIEW OF TREATMENT SCHEDULES AND FOLLOW-UP OF SLEEPING SICKNESS 
PATIENTS IN JUBA HOSPITAL - SUDAN  
 
Khidir A. Khidir, Mubarak M. Abdel Rahman, Hosham M. Osman, Intisar E. Elrayah 
 
Tropical Medicine Research Institute, P.O. Box 1304,Khartoum 11111, Sudan 
 
Retrospective longitudinal study has been carried out at the sleeping sickness unit - Juba hospital for the 
period from 1993 to 2002. 
All treated patients at the unit are selected so as to give a rough estimation of the range and average rate of 
relapse. 
The sample size required for the study determined at 5% level of significance. 
173 patients have been treated at the sleeping sickness unit from 1993 to 2002; the number of relapse is 
calculated to be 15% of the treated patients. 
 
 
 
THE CAPACITY AND ROLE OF PRIMARY HEALTHCARE FACILITIES IN WESTERN KENYA 
IN SLEEPING SICKNESS CONTROL  
 
Joseph Sulo and Julia Karuga  
 
Kenya Trypanosomiasis Research Institute (KETRI), National Sleeping Sickness Referral Hospital, Alupe , 
P. O. Box 399 Busia, Kenya  
 
Training of primary healthcare personnel in diagnosis of sleeping sickness has been considered key to 
control especially in areas where prevalence of T. rhodesiense sleeping sickness is low.  Pre-training 
assessment of primary healthcare facilities in western Kenya was carried out between November 2002 and 
January 2003.  The facilities surveyed were geo-referenced.  A record of relevant and functional laboratory 
equipment in the facilities was carried out. Information on numbers and qualification of staff members in 
each facility was obtained. Questionnaire on knowledge of sleeping sickness was administered to 150 
personnel.  There were six microscopes in one administrative district with a population of 192,000 people 
and 2 microscopes in one administrative division with a population of 562,000.  Twelve (57%) public health 
facilities did not have a clinician (medical or clinical officer). Ten (48%) such facilities did not have a 
laboratory technologist or technician. On clinical aspects of sleeping sickness, responses from 20 clinicians 
were considered. None of the respondents mentioned history of tsetse bite. One (5%) mentioned general 
malaise. Nine (45%) respondents mentioned fever and /or headache.  Four (20%) clinicians mentioned 
presence of a chancre. Nine (45%) mentioned somnolence. Five (25%) mentioned posterior cervical 
lymphadenopathy and 1 (5%) coma. Three clinicians (15%) knew the correct treatment regime of suramin. 
None of the respondents knew the correct treatment regime of melarsoprol and none had ever heard of 
arsenical encephalopathy. Six (30%) clinicians knew the correct name of the parasite that causes sleeping 
sickness. On laboratory methods used in the diagnosis of sleeping sickness, responses from 60 laboratory 
technicians or technologists were considered. Six (10%) technicians could describe at least one laboratory 
method used in diagnosis of sleeping sickness.  Although there is consensus that training of primary 
healthcare personnel in diagnosis of sleeping is key to sleeping sickness control, the strategy is likely to be 
hampered by lack of laboratory facilities and properly qualified personnel in the rural health facilities. It is 
our recommendation that provision of relevant laboratory equipment and posting of properly qualified 
personnel to rural health facilities is carried out as a prerequisite. 
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POTENTIAL USE OF SCHOOL GOING CHILDREN IN THE DISSEMINATION OF 
INFORMATION AND TECHNOLOGY ON SLEEPING SICKNESS CONTROL IN WESTERN 
KENYA 
 
Karuga,J.W. and Sulo J. 
 
National Sleeping Sickness Referral Hospital, P.O Box 399 Busia, Kenya. 
 
In Kenya, sleeping sickness is reported in Busia, Teso, and Bungoma districts of Western from the ministry 
of education. Knowledge of sleeping sickness cases and symptoms of the disease was established through 
discussions with head-teachers. Also established were the possible avenues of disseminating the information. 
Thirty schools were sampled from the five divisions with a total of 15187 pupils and 282 teachers.  The 
results showed that almost half of the head-teachers had heard about sleeping sickness cases in the area. Less 
than a quarter of the head teachers did not know any signs of sleeping sickness while the rest 80% knew at 
least one sign of sleeping sickness. Most of those who claimed to know the signs associated the disease with 
sleeping. The percentage of head-teachers who associated the disease with sleeping was high, not with 
standing the fact that the said sign mainly occurs in the late of the disease.  Possible avenues of 
disseminating the information to the community were highlighted as Barazas, churches, women groups, self-
help groups, school committees and parent teachers meetings. Most of the schools interacted with other 
organizations such as (ICS) and (AMREF). Enlisting collaboration with such organizations involved in 
public health programs should be considered.  While the knowledge of signs of sleeping sickness was low 
among teachers, there is potential in utilizing them to disseminate sleeping sickness information. The 
potential is best utilized through teaching the pupils and by virtue of their interaction with community in 
different forums. Therefore providing the information through the schools is bound to have a multiplying 
effect in information and technology transfer programs. 



 

          

Proceedings - Oral Presentations – Abstracts – Session 3  28 

5th Annual EANETT workshop 
            

 
 

 

A CLINICAL STUDY OF EXPERIMENTAL TRYPANOSOMA BRUCEI GAMBIENSE INFECTION 
IN VERVET MONKEYS 
 
D.M Mwangangi, J.M. Ngotho, J.K Thuita, J.M Kagira, and J.M. Ndung’u 
 
Kenya Trypanosomiasis Research Institute (KETRI), P.O Box 362, Kikuyu, Kenya. 
 
Sleeping sickness (SS) is an important disease in man caused by Trypanosoma brucei rhodesiense and 
Trypanosoma brucei gambiense. T.b rhodesiense causes disease mainly in East and central Africa whereas 
T.b. gambiense is found mainly in Western and central Africa. Currently a primate model that uses vervet 
monkeys to mimic the East African type of SS exists in KETRI. In an attempt to develop a primate model for 
the West African form of SS; two vervet monkeys, 498 and 532, were infected with of T. b. gambiense 
KETRI 3747 and KETRI 3751 respectively. Clinical and parasitaemic characteristics of vervets were 
followed for up to 314 and 319 days post infection(PI) respectively. Both monkeys showed an initial 
enlargement of peripheral lymph nodes in early stages of the disease. The enlarged lymph nodes were 
detected as early as 14 days 21 days post infection in vervet 532 and 498, respectively. Thereafter the 
peripheral lymphadenopathy persisted up to 62 days PI and then subsided back to normal size for both 
animals. A period of intermittent enlargement and normal size of the peripheral lymph nodes followed this 
initial phase of lymphadenopathy. After 270 days PI, there was a second phase of lymphadenopathy that was  
sustained up to end of the period under review. The body condition of both animals proressively deteriorated 
with 498 losing up to 200g while 532 gained a paltry 100g in the same period. The PCV of vervet 498 
reduced from the pre-infection level of 43% to 36-39% PI while that of 532 did not change much with the 
value being maintained at 41-43% during the observation period. The spleen of vervet 498 increased to twice 
its normal size while that of 532 had slight enlargement on palpation. The parasitaemia level in both animals 
was maintained at antilog10 5.4 continuously since detection 35 days PI. CSF parasitosis, was detected in 
vervet 498 only on 307 days PI. From the foregoing, the two strains seem to elicit different disease 
syndromes in vervet monkeys with the parasite number KETRI 3747 showing a more virulent infection. 
Further investigations are needed to determine the level of pathology attained in the organs of the affected 
monkeys. 
 
Key words: Trypanosoma brucei gambiense, Parasitaemia, Clinical signs, Primate model. Abbreviations: 
CSF=cerebrospinal fluid, BBB=blood brain barrier, CNS=central nervous system,  
 
 
 
EVALUATION OF IMMUNO-SUPPRESSION PROTOCOLS IN MASTOMYS NATALENSIS 
USING CYCLOPHOSPHAMIDE 
 
Ngotho J.M., Mwangangi D.M. and Ndung’u J.M. 
 
Kenya Trypanosomiasis Research Institute (KETRI), P.O Box 362, Kikuyu, Kenya. 
 
Although there exists laboratory based primate and murine models of T. b rhodesiense, the same cannot be 
said of T.b gambiense. Mastomys natalensis is the standard animal model for T. b gambiense though with 
poor results. In an attempt to improve T.b gambiense recovery in Mastomys natalensis a chemical immuno-
suppressant, cyclophosphamide, was assessed for optimal application dosages. Two dosages of the 
cyclophophamide at 80mg/Kg bwt and 200 mg/Kg bwt repeated at different intervals were used. Four groups 
of three Mastomys natalensis mice each were used in this study. The mice were infected with a T.b 
gambiense strain, KETRI 3747, isolated from Arua Uganda and cryo-preserved using 10% glycerol. 
Parasitaemia was monitored from 3 days up to 44 days post infection. There was notable reduction of PCV in 
all the groups on immuno-suppresion. The groups that had been exposed to 80mg/kg bwt regimen were 
parasitaemia negative by the end of the experiment. The group that had been subjected to 200 mg/Kg bwt at 
weekly intervals became parasite positive at 25 days post infection. The parasitaemia was initially at 
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antilog10 5.4 but increased to antilog10 6.0 by 28 days post infection. This dropped to antilog10 5.7 on 29 DPI. 
On 31 DPI no parasites could be detected. The above results show that the 200mg/Kg bwt could serve to be a 
good dosage level for the expansion of T.b gambiense field isolates in Mastomys natalensis. 
 
 
 
PROSPECTS FOR AN ALTERNATIVE LATE STAGE VERVET MONKEY MODEL OF T.B 
RHODESIENSE WITHOUT INDUCTION WITH TRYPANOCIDALS 
 

1Thuita J.K., 1Ngotho J.M, 1Kagira J.M. 1Mwangangi D.M and 1Ndung’u, J.M. 
 
1Kenya Trypanosomiasis Research Institute (KETRI), P.O box 362, Kikuyu Kenya. 
 
The KETRI vervet monkey model of human African trypanosomosis (HAT) closely mimics the human 
disease clinically, immunologically, and pathologically. It is based on an isolate, T.b. rhodesiense KETRI 
2537, which when injected intravenously at 104 parasites per monkey, induces a disease syndrome that 
progresses to the terminal stage 33-42 days after infection. Sub-curative trypanocidal treatment with 
diminazene aceturate allows development of late stage disease possibly by prolonging the life of infected 
vervets. This however raises the possibility of drug-induced resistance in the relapse infections and interferes 
with the natural progression of cerebrospinal fluid cellular and protein changes, diminishing their 
applicability as criteria for staging. The disease pattern produced following intravenous administration of 103 
T.b. rhodesiense KETRI2772, an isolate considered “chronic”  and therefore promising as a basis for an 
alternative model, was studied in four vervet monkeys. Two uninfected vervets were used as controls. Once 
every week, whole blood (EDTA) and cerebrospinal fluid samples, were collected for determination of total 
cell and CSF protein levels. A mean pre-patent period of 5 (4-6) days (blood) and 14 days (CSF) was 
obtained. Clinical and clinico-pathological changes suggestive of central nervous system (CNS) involvement 
observed included hind limb paralysis, altered behaviour, increase in white cells (peak 19cells/ul), and 
protein levels monkeys in comparison with pre-infection levels. Importantly, the monkeys were successfully 
followed up for 63 days post infection, a duration that was 3 weeks longer than the standard terminal disease. 
The moderate prolongation of terminal disease without trypanocidal treatment is considered promising in the 
efforts to develop an alternative model of T.b. rhodesiense sleeping sickness. 
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ASSESSMENT OF VECTOR DENSITY, DIVERSITY AND INFECTION RATE AT THE 
SLEEPING SICKNESS FOCI IN WESTERN TANZANIA 
 
Malele, I . I 1.;  Matemba, L. E.2; Mayala, B. K3 and A. R. Msangi1 

 

1 Tsetse and Trypanosomiasis Research Institute Tanga, P.O. Box 1026 Tanga, Tanzania 
2 National Institute of Medical Research, Tabora Station, Tabora, Tanzania 
3 National Institute of Medical Research, HQ, P. O. Box 9653 Dar Es Salaam, Tanzania 
 
Tsetse survey was carried out during the dry season to assess the vector density, diversity and trypanosome 
infection rate in a sleeping sickness endemic area of Kigoma in the western part of Tanzania. Odour baited 
traps (biconical and monopyramidal) were initially used in the study, but poor tsetse response to traps, a 
moving vehicle had to be incorporated in the survey. A total number of 61 Glossina morsitans centralis and 
23 G. f. fuscipes were collected and dissected. G. m. centralis was the dominant species. Parasitological 
results showed that 6.56% of G. m. centralis and 4.35% of G. f. fuscipes were infected in the mouthparts and 
none in the midgut and salivary glands. PCR results showed the infection rate of 66.7% in G. m. centralis 
and 62.5% in G. f. fuscipes. In addition, 23 animals (12 dogs, 2 cattle and 8 goats) were screened for 
trypanosomes and none was positive parasitologicaly.  PCR analysis of bloodspots collected on Whatmann 
papers showed an infection rate of 52.2%, and all from dogs. Results show that flies in the area are good 
vectors; especially G. m. centralis and efforts should be made to control this species.  
 
 
 
ESTABLISHMENT OF G. SWYNNERTONI AND G. M. MORSITANS COLONIES FOR 
VECTORIAL CAPACITY TRANSMISSION STUDIES 
 
Malele, I . I  . and A. R. Msangi 

 

 Tsetse and Trypanosomiasis Research Institute Tanga, P. O. Box 1026 Tanga, Tanzania 
 
Following the completion of fly proofing one insectary, TTRI is now in a position to rear exotic flies not 
found in Tanga and Tanzania as a whole. As a result, wild female tsetse are being trapped from Tarangire 
National Park and brought to the Lab for adaptation and initiation of colonies. So far a total number of 1400 
G. m. morsitans and 1000 G. swynnertoni wild females have been brought to the lab. The total number of 
subsequent generations stand at 600 for G. m. morsitans and 400 for G. swynnertoni. Genetic studies are also 
being carried out for flies trapped from Tarangire and Serengeti areas in order to improve the heterozygosity 
of the two colonies. 
 
 
CURRENT TSETSE SITUATION IN SOUTH EASTERN UGANDA 
 
Okedi, L. M. A., and P. Abila.   
 
NARO-Livestock Research Institute, P.O. Box 96, Tororo, Uganda 
 
The geo-referenced mapping of G. pallidipes distribution belt, in six districts of S. E. Uganda has led to 
accumulation of data on the current tsetse situation in Uganda. Surveys in over 200 grids in the districts of 
Mbale, Tororo, Busia, Bugiri, Iganga, Kamuli upto Mukono have continued to show that G. pallidipes 
pockets are scattered and unlimited. Within SE Uganda, while the G. pallidipes foci traverses G. f. fuscipes 
belt, detection methods have been more focussed towards the later. It has also now been confirmed that the 
G. pallidipes distribution belt is not restricted to the Kenya-Uganda border as previously assumed especially 
during the last quarter of the last century when a sleeping sickness epidemic had once again ripped SE 
Uganda.  
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Challenges to tsetse transmitted trypanosomes and uptake of various integrated tsetse management strategies 
in South Eastern Uganda, where the two economically important species, co-exist will be discussed. 
 
 
 
PRA ASSESSMENT OF TRYPANOSOMIASISIN PASTORALIST COMMUNITY IN SUDAN 
 
Khitma Hassan Elmalik, Anowr Deng, Stephen Blackeway 
 
University of Khartoum , P.O. Box: 32 , Khartoum 11111 , Sudan 
  
Communities in Upper Nile South Darfor, Blue Nile, White Nile and West Kordufan were discussed about 
criteria for disease presence in man and domestic animals. Knowledge was good on disease in domestic 
animals, biting flies recognition and seasonality. However less than 5% recognized tsetse flies, only few old 
people in Upper Nile did so. On the other hand some respondent in Upper Nile described symptoms of 
sleeping sickness but they did not see cases recently. Trypanosomosis is ranked next to ticks in animals but 
for humans it did not come in the list of important diseases. 
This is considered a base line result for community involvement in disease detection and control. 
 
 
CHARACTERIZATION OF GLOSSINA PALLIDIPES MIDGUT MOLECULES AS VACCINE 
CANDIDATE(S) FOR HUMAN AFRICAN TRYPANOSOMOSIS (HAT) 
 
J. K. K inyua1*,  J. M. Ndung’u1, F. Mulaa2 and E. K. Nguu2 
 

1Kenya Trypanosomiasis Research Institute (KETRI), P.O. Box 362 Kikuyu, Kenya 
2Department of Biochemistry, University of Nairobi, P.O. BOX 30197 Nairobi) 
 
Human African trypanosomosis (HAT) or sleeping sickness is caused by Trypanosoma brucei rhodesience  
in Eastern Africa and Trypanosoma brucei gambiense in Central and Western Africa. Both forms of the 
disease are transmitted by different species of tsetse flies (Glossina spp.) and have fatal outcomes if 
untreated. Sleeping sickness occurs in more than 30 countries of Africa with T.b.gambiense causing 
epidemics in Democratic Republic of Congo, Angola and Sudan with a suspected prevalence of 200,000 to 
300,000 patients. Control of disease is mainly based on vector control and chemotherapy that depends on a 
few old drugs that were developed many years ago. The overall prospects for the use of trypanocidal drugs 
are not bright because of increasing drug resistance and cross-resistance and therefore control measures for 
Human African trypanosomosis remain imperative. In this study, proteins were isolated from the midgut of 
Glossina pallidipes and used to immunize rabbits to evaluate their efficacy as vaccine candidate(s) against 
the fly and for transmission blocking against the disease causing parasites. Separation of midgut membrane 
proteins done using a non-ionic detergent (Triton X-114) resulted in two protein fractions, namely DET 
(detergent) and AQ (aqueous). In a series of bioassay experiments, rabbits were immunized with both DET 
and AQ fractions and tsetse flies subsequently fed with serum from the immunized rabbits. The mortality 
rates of the flies fed on serum from rabbits immunized with DET and AQ was 56% and 35% respectively. 
20% of the control flies died during the same period. The findings suggest that the two test fractions contain 
antigen(s) that can protect rabbits against G. pallidipes. Although there were natural deaths as shown by the 
controls, the deaths for both DET and AQ were significantly higher. The DET antigen(s) caused 
considerably higher mortality. The results also indicated that the two fractions contain antigen(s) that would 
be used for transmission blocking of the parasites from the vector. Very few flies (20%) fed on serum 
derived from DET immunized rabbits had infection of T. b. rhodesiense. The control flies had 45% of them 
carrying the infection in the midgut.  

Key words: Glossina pallidipes, Midgut proteins, Tsetse flies, Vaccine candidates,    Immunization, 
Mortality rates, Transmission blocking  
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ANALYSIS OF THE P2 ADENOSINE TRANSPORTER IN NEW TRYPANOSOME ISOLATES 
FROM MOYO, NORTH WEST UGANDA. 
 
Matovu E., Nerima B., Enyaru J., Akol M. and Otim C. P. 
 
Livestock Health Research Institute, P.O. Box 96 Tororo, Uganda 
 
The mechanisms by which pathogens become resistant to chemotherapeutic agents are generally not well 
understood. In Trypanosoma brucei, the uptake of the diamidine and melaminophenyl arsenicals is thought 
to be mediated by the P2 adenosine transporter, encoded by TbAT1. Studies involving laboratory strains 
indicate that a non-functional transporter could confer resistance to diminazene and to a lesser extent 
melarsoprol. Indeed, recent experiments with parasites recovered from patients from an area of high relapse 
rates in Uganda revealed a correlation between mutations in TbAT1 and occurrence of relapses. However, no 
similar studies have been reported in other foci. Thus, no clear correlation has emerged regarding the status 
of the TbAT1 gene and the phenotypes of parasites isolated from melarsoprol-refractory cases in areas of 
Africa where increased numbers of treatment failure are being reported.  
We are presently isolating parasites from Moyo, an area adjacent to Omugo where treatment failure is 
problem. Despite its proximity to Omugo (the 2 foci are just 100 kms apart) no similar rates of relapse are 
reported from Moyo. The aim of our study is to analyse the adenosine transporter from trypanosomes in this 
area and to compare it to the phenotype (treatment outcome and in vitro dug sensitivity). Preliminary results 
from analysis of TbAT1 from Moyo will be presented. 
 
 
 
EVALUATION OF PCR AMPLIFICATION OF SURFACE GLYCOPROTEIN GENE IN THE 
DETECTION AND IDENTIFICATION OF T.B.GAMBIENSE IN NORTH WEST UGANDA 
 
Enyaru J.C.K., E. Matovu, R.Echodu, B,Nerima and M.Akol  
 
Livestock Health Research Institute, P.O. Box 96 Tororo, Uganda 
 
A total of 43 DNA samples from 18 T.b.gambiense,13 T.b.rhodesiense and 12 T.b.brucei trypanosomes were 
tested by TgsGP-PCR amplification. Preliminary results showed that 14 DNA samples from T.b.gambiense 
trypanosomes and one of the four DNA samples from infected blood with T.b.gamnbiense were positive in 
one TgsGP-PCR amplification. However, all 13 DNA samples from T.b.rhodesiense trypanosomes and 8 
DNA samples from T.brucei  from domestic animals were all negative in one  TgsGP-PCR amplification. 
The results so far obtained indicate that the primers for the TgsGP gene can detect and differentiate 
T.b.gambiense  from T.b.rhodesiense and T.b.brucei trypanosomes. However, further analysis of more 
trypanosomal DNA samples is planned to evaluate the specificity of the TgsGP-PCR in detecting and 
identifying T.b.gamnbiense trypanosomes from the T.brucei subgroup trypanosomes. 
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SLEEPING SICKNESS IN SOUTHERN SUDAN. 
 

Michael Ober le1, Reto Brun1, Naomi W. N. Maina2 
 

1 Department of Medical Parasitology and Infection Biology, Swiss Tropical Institute (STI), P. O. Box CH-
4002, Basel, Switzerland 
2 Kenya Trypanosomiasis Research Institute (KETRI), P. O. Box 362, Kikuyu, Kenya. 
 
Re-emergence of epidemic sleeping sickness and increased treatment failure following melarsoprol treatment 
has been reported from Southern Sudan. To understand the causes of treatment failure a study was initiated 
in March and April 2003 in Ibba (Maridi County) and Kotobi (Mundri), Western Equatoria. Médicins sans 
frontière (MSF) – France is treating the patients with the first line drugs pentamidine for 1st stage and since 
September 2001, with DFMO for 2nd stage patients. 
Two dry shippers and one 34L liquid nitrogen tank were taken along in to the field. The 34L tank lasted for 
more than 6 weeks and was used to refill the dry shippers. At the end of the mission the two dry shippers 
were full with more than 220 cryo-tubes and some liquid nitrogen was still left, which shows the economical 
handling of liquid nitrogen in the field and the advantage of using dry shippers. 
A total of 52 patients could be included in the study. Almost all patients were at second stage and seven had 
previously been treated; 4 with DFMO and 3 with pentamidine. Blood and CSF samples were collected from 
these 52 HAT diagnosed patients. The samples were cryopreserved with Triladyl® (a bullsemen 
cryomedium) in the vapour phase of the dry shipper. 
Although MSF is trying to screen HAT patients as efficiently as possible for several years, the number of 
second stage patient remains around 70% and does not seem to decrease. Under ideal conditions, it should be 
possible to reduce the prevalence of 2nd stages below that of 1st stages. Detection of the newly infected 
people at stage one would reduce the reservoir for T. b. gambiense in the population. This would also lead to 
a safer, shorter, and more economical chemotherapy. Control of trypanosomosis is restricted to treatment of 
HAT patient; a vector control program is not existent for that region. 
Co-infection with other parasitic diseases, especially filariasis and malaria were very common. Malaria 
treatment (Coartem®) starts one day before HAT therapy and is administered for the next four days 
combined with DFMO. So, during treatment against one parasite, the other parasite may be exposed to an 
under-dosed drug, which could contain a certain risk factor. Interactions of sleeping sickness with other 
parasitic tropical diseases should be followed carefully. 
Two patients were CATT negative but parasite positive in the blood/ CSF. Either there is another variant of 
serotype circulating in that area, which is not detected by CATT or we are facing an overlapping focus of T. 
b. rhodesiense and T. b. gambiense. 
This report aims at highlighting some aspects and problems interfering with sleeping sickness control in 
Western Equatoria, Southern Sudan. 
 
 
 
TRYPANOSOMA  BRUCEI GAMBIENSE ISOLATES FROM SOUTH SUDAN: PROPAGATION 
AND CHARACTERIZATION FOR DRUG SENSITIVITY AND SRA GENE 
 
Naomi Maina1, Michael Oberle2, Charles Otieno1, Christina Kunz2, Mathu Ndung,u1 and  
Reto Brun2 

 
1Kenya Trypanosomiasis Research Institute (KETRI),  Kikuyu, Kenya. 2Department of Medical Parasitology 
and Infection Biology, Swiss Tropical Institute (STI), Basel, Switzerland. 
 
High treatment failures following melarsoprol treatment have been reported in sleeping sickness (SS) 
patients in Southern Sudan. This has led to switching from melarsoprol to eflornithine as the first line drug. 
The role of resistant trypanosomes in treatment failures is however not known mainly because there are no 
recent Trypanosoma brucei gambiense isolates available for detailed studies. In collaboration with Medecins 
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Sans Frontieres-France (MSF-F) blood and CSF were collected from 52 diagnosed patients. These samples 
were cryopreserved using a Triladyl® as cryomedium and stored at -150oC in liquid nitrogen vapour in a dry 
shipper.  Of the 42 trypanosome parasite positive isolates, 18 (43%) were viable in laboratory rodents 
(immunosuppressed Mastomys natalensis and SCID mice). In SCID mice, parasitaemia was significantly 
higher (over 107 /ml of blood) than in Mastomys natalensis. The in vivo viability appeared to be directly 
dependent on the parasitaemia in the patient. Stabilates of these isolates were made and are stored in two 
cryobanks-KETRI and STI. The susceptibility of immunosuppressed mice to these isolates was also 
determined. In Swiss White, BALB/C and C3H the parasitemia (all immunosuppressed) was high (over 
106/ml) but in FVB and NMRI it was inconsistent and low (detectable only by microhaematocrit method). 
This indicates that propagation of T. b. gambiense from South Sudan can possibly be done in a selected 
breed of mice after immunosuppresation. Characterization of the serum resistant gene (SRA) indicated that 
isolates are indeed T. b. gambiense.  Further characterization of these T. b. gambiense isolates is required. 
Studies on sensitivity of the isolates to melarsoprol, DFMO, pentamidine, diminazene aceturate and 
nifurtimox are on-going and will be discussed.  
 
 
 
IMPROVED ISOLATION OF TRYPANOSOMA BRUCEI GAMBIENSE IN THE THICKET RAT 
GRAMMOMYS SURDASTER 
 
1Büscher  Philippe, 2Kahremere Bin Shamamba Stomy, 2Kibonge Christian, 2Pyana Pati,3Baelmans Rudy, 
3Magnus Eddy 
 
1Department of Parasitology, Institute of Tropical Medicine, Nationalestraat 155, B-2000 Antwerpen, 
Belgium.  Tel: +32 3 247 63 71, Fax: +32 3 247 63 73, Email: pbuscher@itg.be 
2Institut National de Recherche Biomédicale, Avenue de la Démocratie, Kinshasa, R.D. Congo 
3Applied Technology & Production Unit, Institute of Tropical Medicine, Nationalestraat 155, B-2000 
Antwerpen, Belgium. 
 
Human African Trypanosomiasis is caused by the protozoan Trypanosoma brucei gambiense and T.b. 
rhodesiense. Historically, a treatment relapse rate of about 5% has been observed in patients treated with 
Melarsoprol, an arsenical derivative used for treatment of both gambiense and rhodesiense late stage 
sleeping sickness. More recently, relapse rates up to 30% have been noted in some gambiense sleeping 
sickness foci in Angola, Sudan and Uganda. Therefore, WHO established a Network on Treatment Failure 
and Drug Resistance in Sleeping Sickness. One of its objectives is to improve isolation of T.b. gambiense 
strains from treatment relapse cases for drug sensitivity testing and for research on drug resistance 
mechanisms. 
 
Techniques for T.b. gambiense isolation suffer from low success rates and long adaptation periods needed to 
propagate the parasite in sufficient numbers. Usually, rodents are inoculated with the patient©s blood or 
cerebrospinal fluid and subpassaged until the strain becomes sufficiently adapted to yield high parasitaemia 
within few days after inoculation. Until now, the best recipient for T.b. gambiense is the Mastomys 
natalensis rat, with a success rate of about 50%. 
 
Within the framework of the WHO Network, Grammomys surdaster was investigated as a potential recipient 
for improved isolation of T.b. gambiense.  G. surdaster (former Thamnomys surdaster) is a thicket rat from 
mountain forests of Central Africa. Comparative experimental infections of Swiss mice, Whistar rats and 
Grammomys rats with T.b. gambiense clearly show that this trypanosome grows faster in Grammomys rats. 
Inoculation of the same rodent species with patient©s blood andcerebrospinal fluid in Kinshasa (R.D. Congo) 
confirms the observation that the ticket rats are more susceptible to T.b. gambiense infection than typical 
laboratory rodents. 
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Introduction 
Treatment of sleeping sickness patients is difficult. The few drugs that are available have serious side effects 
but as a "forgotten disease", perspectives for a new generation of less toxic drugs are very poor (Van 
Nieuwenhove 2000). Historically, a treatment relapse rate of about 5% has been observed in patients treated 
with Melarsoprol, an arsenical derivative used for treatment of both gambiense and rhodesiense late stage 
sleeping sickness. More recently, relapse rates of up to 30% have been noted in some gambiense sleeping 
sickness foci in Angola, Sudan and Uganda (Legros et al. 2002). Whether all relapsing cases can be 
attributed to increased resistance of some parasite strains against Melarsoprol is a matter of debate but there 
is no doubt that some Trypanosoma brucei strains indeed are more resistant to Melarsoprol (Brun et al. 
2001). Furthermore, resistance to Melarsoprol is, at least partly, associated with resistance to Pentamidine, 
the major drug used to treat early stage gambiense sleeping sickness and to Berenil, a widely used drug 
against African trypanosomiasis in cattle and small ruminants (Barret 2001). 

Triggered by this alarming situation, WHO established a Network on Treatment Failure and Drug Resistance 
in Sleeping Sickness in order to join efforts on drug resistance surveillance and related research. One of the 
objectives of this Network is to improve isolation of T.b. gambiense strains from treatment relapse cases for 
drug sensitivity testing and for research on drug resistance mechanisms. 

Several techniques for isolation of T.b. gambiense from human patients exist but all suffer from low success 
rates and long adaptation periods needed to propagate the parasite in sufficient numbers (Babiker & Le Ray 
1981), (Jenni 1985). Isolation techniques that result in a procyclic population are less useful since drug 
sensitivity testing should be carried out on bloodstream forms. Usually, such bloodstream populations are 
obtained by inoculating rodents with the patient©s blood or cerebrospinal fluid and by subpassaging in the 
same or other rodent species until the strain becomes sufficiently adapted to yield high parasitaemia within 
few days after inoculation. Ideally, the number of passages through laboratory animals should be kept as low 
as possible before the first drug sensitivity testing is started. Until now, the best recipient for isolation of T.b. 
gambiense is the Mastomys natalensis rat (Zillmann et al. 1984) still with a success rate of about 50% (Brun, 
personal communication). 

We here report on the apparent high susceptibility of another rodent species for T.b. gambiense infection. 
Grammomys surdaster (former Thamnomys surdaster) is a 10 cm long thicket rat belonging to the family of 
Muridae. The species lives in and around trees in mountain forests of Central Africa and is the natural 
mammalian host of Plasmodium berghei. Already in 1962, a breeding colony with animals captured in what 
is now R.D. Congo, was established for studies on Plasmodium, Leishmania, Trypanosoma and other 
parasites { Yoelli et al. 1963} . In 1976, Frézil & Carnevale reported on the infectivity of T.b. gambiense for 
Thamnomys (without mentioning the species). At our institute, a colony of G. surdaster was kept for research 
on Plasmodium berghei. Within the WHO Network on Treatment Failure and Drug Resistance in Sleeping 
Sickness, it was proposed to investigate G. surdaster as a potential recipient for improved isolation of T.b. 
gambiense. 
 
Mater ials and Methods 
Grammomys surdaster 
About fifty animals were trapped around Kaindu near the Kafua National Park (Zambia) in 1996. 
Determination of the species was based on analysis of the cytochrome B sequence of mitochondrial DNA 
(Verheyen, University of Antwerp, personal communication). Since their arrival at the Institute of Tropical 
Medicine in Antwerp they mated and reproduced well in captivity. In June 2002, twenty couples were sent to 
Kinshasa for setting up a breeding colony which currently provides sufficient youngsters for inoculation 
experiments with sleeping sickness patients’  blood and cerebrospinal fluid. The animals are kept on a diet of 
normal laboratory rodent pellets, supplemented with apple and carrot. Thicket rats can jump up to one meter 
and will bite if mistreated, however with some experience they are quite easy to manipulate correctly. 
Ambient temperature should not exceed 25 °C. Details on breeding thicket rats can be found in Yoeli et al. 
(1963). For the experiments, 15 weeks old animals from about 30 grams were used. 
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Mice and rats 
Female OF-1 mice of about 30 grams and male Whistar rats of about 400 g were purchased from Harlan 
Netherlands for the experiments in Antwerp. Male and female NMRI mice of about 30 grams and male and 
female Whistar rats of about 300 g from the local breeding colony at INRB were used for the experiments in 
Kinshasa. 

Trypanosomes 
Experiments in Antwerp: A slow growing clone was chosen from the cryobank collection in liquid 
nitrogen. Trypanosoma brucei gambiense AnTat 11.20, stabilate ITMAS 261191, is a bloodstream form 
population originally isolated from a child in Zaire in 1974 and identified as T.b. gambiense MBA 
Kinkole/74/ITMAP/1811. The strain was isolated through inoculation of 1 ml of the patient©s blood into a 
female NMRI mouse treated with cyclophosphamide. It was further adapted to rat and mouse by several 
passages for cloning and serotyping (Babiker & Le Ray 1981). The AnTat 11.20 clone induces relapsing 
infection in Whistar rat. The stabilate was thawed in a water bath at 37°C, diluted twice with phosphate 
buffer supplemented with glucose (PSG, (Lanham & Godfrey 1970) and checked for viability before 
intraperitoneal injection of 0.5 ml in a mouse for prior expansion of the population. At first peak 
parasitaemia (10 days after inoculation), infected blood is collected by cardiac puncture on an heparinized 
syringe, parasitaemia is estimated by the Matching Method (Herbert & Lumsden 1976) and blood is diluted 
in PSG to 1 trypanosome per microscopic field at a 10x40 magnification which corresponds with 106.3 

trypanosomes/ml. 
Experiments in Kinshasa: Blood on heparine and plain cerebrospinal fluid (CSF) was collected from 
consenting sleeping sickness patients presenting themselves at the diagnostic facility of the Programme 
National de Lutte contre la Trypanosomiase Humaine Africaine (PNLTHA) in Kinshasa. The samples were 
checked for presence of trypanosomes and were transported on ice to the INRB for inoculation within two 
hours. In total, 5 blood samples and 7 CSF samples were used. Since the patients were most probably 
infected in Bandundu and Kinshasa Province, we consider the trypanosomes as putative T.b. gambiense. 

Infection and follow-up 
Experiments in Antwerp: The animals were inoculated intraperitoneally or subcutaneously with 
different volumes of a trypanosome suspension containing 1 trypanosome per microscopic field. 
Parasitaemia was checked at regular intervals after inoculation. Five µl of tail vein blood were dispensed on 
a microscope slide and covered with a 24x24 mm coverslip. Depending on the parasitaemia, the number of 
trypanosomes in 1 up to 100 microscopic fields at 10x40 magnification was counted. 
Experiments in Kinshasa: Each blood or CSF sample was inoculated intraperitoneally into three 
animals of each rodent species (Grammomys rat, NMRI mouse, Whistar rat). Thicket rats and mice received 
0.3 ml, Whistar rats received 0.5 ml. Parasitaemia was checked at regular intervals similar to the experiments 
in Antwerp. 
 
Results 
Comparative susceptibility of the three rodent species to infection of the T.b. gambiense AnTat 11.20 clone. 

A first experiment was carried out on three animals of each species to check the susceptibility in function of 
the infection route (subcutaneously, SC or intraperitoneally, IP) and of the inoculum dose. 
The Whistar rats received respectively 0.5 ml SC, 0.5 ml IP and 1.5 ml IP. The OF-1 mice and the 
Grammomys rats received 0.1 ml SC, 0.1 ml IP and 0.3 ml IP. Table 1 represents the observed parasitaemia 
in the individual animals up to 58 days post infection (DPI). 
From day 2 PI, all Grammomys show detectable parasitaemia that peaks around 4-7 DPI followed by other 
peaks later during the infection. The SC infected animal showed highest parasitaemia at 32 DPI with 20.000 
tryps/100 fields.  The 0.1 ml and 0.3 ml IP infected animals showed highest parasitaemia respectively at 18 
DPI (20.000 tryps/100 fields) and at 11 DPI (25.000 tryps/100 fields). The parasitaemia in the OF-1 mice 
remained much lower, on many occasions undetectable and with a maximum of 100 tryps/100 fields at 38 
DPI in the 0.3 ml IP infected mouse. The parasitaemia in the Whistar rats also remained very low with a 
maximum peak of 20 tryps/100 fields at day 18 in the 1.5 ml IP infected animal. First peak parasitaemia 
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seems to occur slightly earlier in Grammomys, irrespective of the inoculum route and dose, than in IP 
infected OF-1 mice and in Whistar rats and much earlier than in SC infected OF-1 mice and Whistar rats. 

A second experiment was carried out on 10 animals of each species to check individual variability within the 
different species. All animals were inoculated IP with a suspension of 1 trypanosome/field. Grammomys and 
OF-1 mice received 0.3 ml. Whistar rats received 3 ml. Parasitaemia was followed-up during 14 days. Tables 
2 to 4 represent observed parasitaemia in the individual animals of each species in function of time after 
inoculation. Figure 1 represents the mean parasitaemia for each rodent species in function of time after 
inoculation. 
Individual variability is highest within the Grammomys group. First peak parasitaemia occurred between 3 
and 10 DPI and ranged between 2.300 and 40.000 trypanosomes/100 fields with a median value of 27.000 
tryps/100 fields. Half of the animals didn©t survive the first peak parasitaemia. In OF-1 mice and rats, the 
individual variability is lower than in Grammomys. First peak parasitaemia occurred within 7 days and 
ranged between 1.900 and 40.000 tryps/100 fields (median 4.200 tryps/100 fields) in mice and between 75 
and 6.400 tryps/100 fields (median 855 tryps/100 fields) in rats. All mice and rats survived the first peak 
parasitaemia. 
 
Comparative susceptibility of the three rodent species to infection with wild type T.b. gambiense strains. 

From the 5 blood samples inoculated, one did not initiate a detectable infection in the three rodent species 
(Table 5). From the other 4 samples, only 1/12 Whistar rat showed a detectable infection after 27 days and 
none of the 9 mice became positive while 11/12 thickets rats showed detectable infection within 34 DPI. The 
median value for appearance of first parasitaemia can only be calculated on the positive Grammomys and is 
13 DPI. First peak parasitaemia was low (up to 3 tryps/100 fields). In patient 4, the second peak parasitaemia 
at 15 DPI went up to 73 tryps/100 fields (data not shown). 

From the 7 CSF samples inoculated, three did not lead to a detectable infection in the three rodent species 
(Table 6). With one sample, all 9 animals became infected while with the other three samples 7/9 thicket rats 
and none of the Whistar rats nor NMRI mice showed detectable infection within the observation period. The 
median value for appearance of first parasitaemia calculated on the positive animals was 9 DPI for 
Grammomys (10 animals). First peak parasitaemia in these animals was low (up to 3 tryps/100 fields) but 
maximum second peak parasitaemia went up to 8 tryps/field (data not shown). 

Discussion 
This study was set up to investigate whether the thicket rat, Grammomys surdaster, could be a more 
susceptible rodent for isolation of T.b. gambiense from sleeping sickness patients, compared to classical 
laboratory rodents such as Whistar rats or OF-1 and NMRI mice. In the first exploratory experiments, a slow 
growing T.b. gambiense clone was inoculated by different routes and in different numbers into Whistar rats, 
OF-1 mice and thicket rats. These experiments show that indeed the inoculated T.b. gambiense clone grows 
faster and reaches much higher parasitaemia in Grammomys surdaster. However, individual variability is 
higher than observed in Whistar rats and OF-1 mice. Intraperitoneal inoculation yielded similar results as 
subcutaneous inoculation and was therefore maintained for the following experiments. 
Keeping in mind that the used trypanosome strain was already adapted to laboratory rodents and that an 
inoculum of 0.3 to 0.5 ml with 1 trypanosome per microscopic field is still high compared to the numbers of 
trypanosomes in patients’  blood or CSF, the findings of the first experiment had to be confirmed with wild 
type trypanosome strains in patients’  samples. Therefore, the animal house at INRB in Kinshasa was 
rehabilitated, the Whistar rat colony was provided with young male rats for breeding and a Grammomys 
colony was started. Within a few months, sufficient mice, rats and thicket rats were available for further 
inoculation experiments. After obtaining approval of the National Ethical Committee and after arrangements 
with the PNLTHA, three animals of each rodent species were inoculated with blood or CSF of non-treated 
consenting patients where after the animals were checked for patent parasitaemia during more than one 
month. 
This experiment, which is still going on, clearly confirms the findings with the T.b. gambiense AnTat 11.20 
clone. Although some of the inoculations, with blood as well as with CSF, did not lead to detectable 
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infections, the Grammomys rats seem easier to infect than the Whistar rats or the NMRI mice. Most animals 
of both latter species remained negative while 10/21 Grammomys became positive with CSF and 11/15 with 
blood. Also in this experiment, some variability between animals was observed: first detection of 
trypanosomes occurred between 5 and 40 days. As expected, first peak parasitaemia remained low but 
second peak parasitaemia and first peak parasitaemia after one subinoculation were higher and sufficient to 
prepare stabilates in liquid nitrogen (data not shown). Taking these findings into account, for improved 
isolation of T.b. gambiense through thicket rats, it could be proposed to inoculate at least two animals and to 
subinoculate them once or twice within a few days in new animals, even without confirmation of infection, 
thus avoiding the appearance of antibodies which otherwise will destroy the first peak population and 
obtaining high enough parasitaemia for cryostabilization in liquid nitrogen. 
The fact that trypanosomes in CSF also easily infect Grammomys is particularly interesting since most of the 
patients refractory to treatment are diagnosed with trypanosomes in the CSF, not in the blood. 
Other recipient rodents with putative higher susceptibility, such as nude mice or immunosuppresed rodents, 
could be considered for improved isolation of T.b. gambiense. However, genetically or induced 
immunodeficient animals are more vulnerable to other infections or may be difficult to propagate. 
Furthermore, trypanosomes may reach higher parasite number in such animals due to the absence of an 
immune response but this does not guarantee that prepatent times will be shorter than in Grammomys.  
Our experience with the thicket rats is that they are easy to breed and that only little experience is needed to 
handle them properly. We therefore will soon start to use them for the isolation of trypanosomes from 
treatment refractory patients in R.D. Congo and for obtaining cryostabilate populations available for research 
on the mechanisms of drug resistance. 
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INVESTIGATION ON THE OCCURRENCE AND THE PREVALENCE OF ANIMAL 
TRYPANOSOMOSIS IN MBARARA AND SEMBABULE DISTRICTS 
 
Enyaru, J.C.K 1., Olila, D2., Ejobi, F3., Matovu,E1., Akol, M1., Etoori, A1. and Ongor, C1. 
 
1Livestock Health Research Institute (LIRI), Tororo 
2Department of Veterinary Pysiological Sciences,  Makerere University. 
3Department of Veterinary Public Health and Preventive Medicine, Makerere University 
 
The presence of animal trypanosomosis in Mbarara and Sembabule districts has been a point of debate 
because of the inconsistent reports from the two districts. There was therefore a need to investigate the 
occurrence and the prevalence of animal trypanosomosis in the two districts using parasitological and 
molecular techniques to ascertain the actual prevalence of trypanosomosis. Eight screening sites in each 
district were selected on the basis of previous data on animal trypanosomosis in the district veterinary office. 
Out of the planned 500 cattle to be screened in Mbarara, 497 (99.4%) cattle were examined of which 10 had 
microfilaria and none had trypannosomes. A similar survey carried out in Sembabule involved the screening 
of 588 cattle of which 5 were parasitologically positive for trypanosomes, giving apparent prevalence of 
0.9%; and 27 cattle were also diagnosed with microfilaria. In Sembabule district, therefore, there was 
evidence of trypanosomosis; though at a rather low prevalence. The apparent absence of trypanosomosis in 
Mbarara district could be as a result of the widespread use of trypanocidal drugs especially the salts of 
isometamidium and diminazene aceturate (Berenil). In many farms there were reports of previous block 
treatments with Berenil, a curative drug with virtually no prophylactic activity. In all the areas visited, there 
were no reports of tsetse flies and the few reports available seem to point to the biting flies rather than tsetse 
flies. Preliminary results, therefore, suggest that trypanosomosis may not be a big problem in Mbarara and 
Sembabule districts. There is however, an urgent need to look into the clinical and public health importance 
of the microfilaria infections, which are fairly prevalent in the two districts. 
 
 
 
COUNTRY REPORT SUDAN: RECENT SITUATION OF SLEEPING SICKNESS IN BAHR 
ELJABEL STATE 
  
Intisar  E. ElRayah 
 
Trypanosomosis Unit, Tropical Medicine Research Institute, P.O. Box 1304,Khartoum 11111, Sudan. 
 
The Total population screened in Bahr ElJabel province During Jan 2003 was 940 (included populations in 
the displacement camps, Lologo, and Rejaf East).  The population screened in Terkaka province, was 
1434(Terkaka & Muni towns) 
In Torit camps the population screened was 53% of the estimated population (1000) and 3.14% of them were 
serologically positives. In Jabel kujor camps, the seroprevalence rate among this population is a bit higher 
than Torit camp. The results showed that 7.8% of the population screened was seropositives, and 1.5% was 
parasitological positives.  
 
In Terkaka province out of the estimated population (3000) in these areas only 35.8% was screened.  In both 
Terkaka town and Muni the seroprevalence rate was 3.5%, no parasitological cases were detected.  
In Terkaka province the disease knowledge is only 34%. In Lologo (72.7%) and Rejaf East (66.7%) villages 
the percentage of disease knowledge among residents is higher than Terkaka province. This explained that 
the knowledge about the disease is consistent with the level of seropositive rate reflecting that the higher the 
disease rates the more knowledge about the disease  
 
Later, the surveillance was carried out in September 2003 in the same displaced camps for people came from   
Lobonok Sindru Kagwada and Jabel Dinka,. This survey include individuals ( 356) were not screened before. 
The result showed about  3% was seropositve, and 1.12 % was parasitological positive. 
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PREVALENCE SURVEY TO DETERMINE THE CURRENT STATUS OF HUMAN AFRICAN 
TRYPANOSOMIASIS IN KASULU AND KIBONDO DISTRICTS - GIS APPROACH 
 
B.K. Mayala; L.E Matemba; I.I. Malele & C. Dismas 
 
National Institute for Medical Research, Ocean Road, P.O. Box 9653, Dar es Salaam, Tanzania 
Tsetse and Trypanosomiasis Research Institute, Korogwe Road, P.O. Box, Tanga, Tanzania    
 

Human African trypanosomiasis (HAT), known as sleeping sickness is an infectious parasitic disease 
caused by trypanosomes, which are protozoan parasites transmitted to human through the bite of the tsetse 
fly. 

The countries where the disease is epidemic due to a high prevalence and an important transmission level are 
ANGOLA, DEM. REP. CONGO, UGANDA and SUDAN.  

The countries of high endemicity, where the prevalence is relatively high and increasing are CAMEROON, 
CONGO, CÔTE D©IVOIRE, CENTRAL AFRICAN REPUBLIC, GUINEA, MOZAMBIQUE, TANZANIA 
and CHAD.  

In Tanzania the areas reported to have more cases of Trypanosomiasis are Kibondo and Kasulu districts in 
Kigoma region and Urambo district in Tabora region 
 
In this study one of the objectives was to map all sleeping sickness foci in the two districts by GIS approach 
Spatial data (latitude and longitude) for location of health facilities, village centres and tsetse-infested areas 
were determined by using a hand held Global Positioning System (GPS) receiver. These coordinates were 
compiled by Microsoft Excel and then imported into Geographical Information System (GIS) database in 
which they were converted into a point map by ArcView GIS Software. Therefore maps showing the 
affected areas, health facilities and the tsetse-infested areas were be produced. 
The output of the study demonstrates the how GIS may be applied in mapping different diseases. 
 
 
 
HISTORICAL PATTERNS OF SLEEPING SICKNESS OCCURRENCE IN KENYA 
 
Rutto, J.J., Sulo J. and Ndungu, J.M. 
 
Kenya Trypanosomiasis Research Institute (KETRI), P.O. Box 362, KIKUYU, Kenya 
 
In Kenya sleeping sickness is confined to Nyanza and Western province tsetse belts which is part of the 
larger L. Victoria foci that extends to South-east Uganda. There are approximately 1985,000 people are 
considered at risk from the current active foci in four districts.  This study was initiated to map out the 
geographical distribution of all past and current sleeping sickness villages dating back to 1978.  The villages 
where outbreaks of sleeping sickness were reported in the past five years were further correlated with the 
current tsetse densities. Retrospective sleeping sickness data for villages affected was geo-referenced using 
Global Positioning System (GPS). Analysis and mapping was done using MapInfo Geographical Information 
System (GIS) software. Thematic maps were subsequently generated to illustrate the epidemiological 
distribution of the disease in Kenya. Trends in monthly sleeping sickness occurrence, age and sex of affected 
persons were correlated. The results of this analysis showed changes in the spatial distribution of sleeping 
sickness in the active foci in Busia, Teso, Bungoma, Mumias/Butere and also in the old foci in Suba and 
Homa Bay districts. There was a marked shift in occurrence of the current cases of sleeping sickness in 
districts previously considered not to be at risk. There was also no correlation between villages affected with 
sleeping sickness and the apparent high tsetse fly densities. This therefore shows that GIS can be used as an 
important tool of  precisely defining sleeping sickness foci and hence priority areas requiring attention.  
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SLEEPING SICKNESS CAUSED BY TRYPANOSOMA BRUCEI RHODESIENSE CONTINUES TO 
SPREAD IN NORTH EASTERN UGANDA 
 
J.C.K. Enyaru, E. Matovu, M.Odiit, M.Akol, D. Okitoi and C. Sebikali   
 
Livestock Health Research Institute, P.O. Box 96 Tororo, Uganda 
 
In 1999 there was an out break of sleeping sickness in Serere county, Soroti district, during which 38 
sleeping sickness cases were parasitologically confirmed. The main cause of the sleeping sickness out break 
in Serere county was identified among others as due to the restocking of Soroti district with cattle from 
sleeping sickness endemic areas in south eastern Uganda. Two active surveillances of sleeping sickness were 
carried out in Soroti and Kaberamaido districts using the wet thin blood smear and the microhaematocrit 
centrifugation techniques. In Serere and Asuret counties in Soroti district, the sleeping sickness infection 
rates varied from 1.5 to 2.4%. and has continued to spread to other counties in Soroti district. The 7 of the 18 
trypanosomes stocks isolated from humans belonged to zymodeme 394, which was previously seen in 
trypanosome isolates from Tororo and Busoga, suggesting that the disease could have come from Tororo or 
Busoga. The three trypanosome stocks from cattle belonged to two zymodemes 447 and 448, showing the 
extent of diversity within the stocks. Recent studies have indicated that the sleeping sickness was brought by 
restocking of areas in soroti with cattle from endemic areas in south east Uganda. Annual cases of 
T.b.rhodesiense sleeping sickness treated at various health centres show that there is an active transmission 
of sleeping sickness going on in Serere, Soroti district and that two cases of sleeping sickness have been 
reported in March 2003 from Kaberamaido district further north east Uganda bordering with Lira district, 
northern Uganda, indicating how fast the disease is spreading. The spread of sleeping sickness could now be 
due to the movement of cattle as well as the dense tsetse habitats which have sprang up in the areas as a 
result of reduced land use. 
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Pr ior ity list 2004 
 
Planned activities 
Isolation &  Propagation / Animal Models / Drug Sensitivity &  Resistance 

(1 = highest priority) 

P
ri

or
it

y 

Isolation, propagation, character ization 
Status  

– T.b.gambiense isolates available from Uganda: 3; Southern Sudan: 18; Zambia: 1; Tanzania: 8; 
Malawi:?; D.R.  Congo: ? 

Isolation of trypanosome strains in member  countr ies 
i) Establishment of standardized protocols by KETRI, using Triladyl�  and immuno-

suppressed Mastomys (for T.b.g.) and mice (T.b.r.), dissemination to all members  
1 

ii) Establishment of standardized forms for patient data and consent by LIRI and distribution 
to all members 1 

iii) Centralized storage of isolates at KETRI with duplicates at STI  and Institute of Tropical 
Medicine in Antwerp 1 

iv) Training of member countries lacking expertise in cryopreservation and in propagation at 
KETRI. Training will include work in different rodent models for T.b.g. as well as T.b.r. 2 

Propagation of T.b.g. 
i) Continued experiments on optimization of immunosuppression protocol and propagation,  

including rapid subpassaging (KETRI) 
1 

Character ization of isolates 
i) Testing of all isolates for T.b.r. and T.b.g. markers with new PCRs, including TbAT1 

gene (P2 adenosine transporter) (KETRI)  
2 

ii)    Characterization of “chronic”  T.b.r. isolates from Malawi 2 
T.b.g. animal models 

i) Monkey recipient species 
a. Selection of Vervet or Sykes monkeys based on infection with T.b.g.  KETRI 3747 

with subpassaging in same species at first peak parasitaemia  

1 

b. Study different T.b.g. isolates in the selected monkey species 2 
ii) Testing of available T.b.g. isolates for “virulence”  in Mastomys 

a. Criteria: parasitaemia and prepatent period 
b. Mixing isolates in  Mastomys for selection in the monkey model? An  alternative 

would be  to do this directly in the monkeys 

1 

T.b.r . monkey model 
i) Cloning and  characterization of T.b.r. KETRI 2772 2 

ii) Establishment of the same strain for late stage disease studies 2 
Drug sensitivity and gene markers 

i) Screening for drug sensitivity to be done at LIRI and STI 2 

ii) Solve the problems of medium and water quality at LIRI 1 
iii) Analysis of P2 transporter and other genetic markers on all available isolates 2 
iv) Training on molecular characterization (T.b.g.,  T.b.r.) to be provided to members 

countries at LIRI. This may be combined with a comparative study on all available T. 
brucei subspecies specific PCRs 

3 

T.b.g. = Trypanosoma brucei gambiense, T.b.r. = T. brucei rhodesiense, HAT = Human African 
trypanosomiasis 
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Planned activities 
Surveillance &  Extension 

P
ri

or
it

y 
 

Creation Of Awareness 
- Policy makers, administrators, economists 
- Primary Health care personnel (PHC) 
- Community 
Activities 

i) Briefing of policy makers: recent results, importance of keeping incidence low, policy 
papers, seminars  

2 

ii) Community:  
– Use of dogs as susceptible animals for risk assessment 
– Tsetse control activities, effect of forest encroachment 

2 

iii) Assessment and training of PHC staff in countries that have not done so: Uganda, Tanzania, 
Sudan 1 

iv) Preparation of a TRAINING MANUAL for EANETT countries based on the manual 
available in Kenya (adoption by the board of management)  1 

Provision of laboratory equipment to selected health facilities in endemic areas 
- Identification of potential donors 
- Assessment of a loan system to private clinics in SS endemic areas for the purchase of equipment 

2 

Surveillance 
i) Improvement of health facilities at centres for passive surveillance 1 

ii) Use of existing government structures and personnel in surveillance activities  1 
iii) Creation of multidisciplinary teams for surveillance  

-  Social scientist, entomologist, veterinarians, medical doctors etc. 2 

iv) Screening of domestic livestock as reservoirs of HAT: Cattle, goats, sheep, pigs, chicken? 1 
v) Improvement of diagnostic methods to show true disease prevalence; especially in Tanzania 

(WHO) 2 

vi) Harmonization of diagnostic methods 
- TBG: CATT, CATT titration, HCT(8), mini AE collumns, animal inoculation 
- TBR: HCT, animal inoculation 

2 

vii) Collecting data using GIS for definition of risk factors 2 
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Planned activities 
Tsetse Control / Transmission / GIS 

P
ri

or
it

y 

Establishment of fly colonies 
Status: 

a)  G. f. fuscipes, Uganda & Sudan: Uganda has 15,000 female G. fuscipes flies, an initiative 
funded by IAEA. Some training is being done in both countries in rearing tsetse flies by IAEA. 
b)  G. swynnertoni, Tanzania: a colony of 2,500 flies established 
c)  G. pallidipes, Kenya: a colony of about 20,000 females established 

General comments for tsetse rearing: 
EANETT to support some vital materials as a way of supplementing the rearing activities 
EANETT to co-ordinate the tsetse sampling and rearing of the experimental flies  

Activities: 
i) Standardize tsetse sampling methods 

Sampling protocol depends on tsetse species. Scientists to identify the most appropriate 
methods for sampling 

1 

 
GIS mapping assurance 

i) Map for all the EANETT members to be made available:  
More linkages for all the stakeholders working on GIS to enable production of such a map. 
Land use practices 

1 

ii) EANETT to sponsor additional geo-referencing e.g. occupational activities 2 
iii) Organization of a satellite meeting for GIS by EANETT at KETRI to harmonize the activities 

of the various groups 2 

iv) EANETT to sponsor training on GIS and remote sensing at University College of Land and 
Architectural Studies, Kenya.  2 

Studies on vector ial competence to include species other  than G. f. fuscipes  
i) Molecular analysis proposed for the trypanosome infection rate studies 2 

ii) Technical skills for transmission studies at TTRI and LIRI 2 
iii) Proposal to have a satellite meeting at KETRI early 2004 to figure out training needs- a need 

for facilitators in the meeting 1 

Midgut molecules as vaccines candidates 
i) Characterization and evaluation of midgut molecules as vaccine candidates 3 

ii)    Improve vector-parasite-interaction studies 2 
Genetics of tsetse populations from sleeping sickness foci 

Studies on tsetse genetics to improve the knowledge on genetic relations with vector 
behavior, vectorial capacity etc.  

2 

Tsetse vector  Bio-ecology 
Establishment of blood meal analysis at KETRI-Alupe for the whole EANETT. Basic 
materials for the collection of blood meals and protocols will be distributed by KETRI. 

1 

Socio-economics in Sudan  
Education of pastoralists and other stakeholders on tsetse and trypanosomosis. 2 
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Planned activities 
Candidates for  new countr ies: Malawi and Zambia 

P
ri

or
it

y 

Status: 
Activities in both countries are low, and the true situation of  sleeping sickness is unknown. New 
partners have to be identified to establish collaboration. 
The two countries be regarded as candidates to join the EANETT.  

Anticipated activities provided the countr ies get accepted as new members: 
i) Improvement of communication (internet, phone) 1 

ii) Training in diagnostic methods; such a training course could also be attended by additional 
people from the other countries 1 

iii) Active surveillance to determine the magnitude of the disease, with the assistance of WHO 1 
iv) Assistance in ensuring that country representatives can attend the next HAT trypanosomiasis 

course in Tunis in 2004 2 
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