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MY RESEARCH HAS FOCUSED ON 

THE INTERACTIONS BETWEEN 

PARASITES AND THEIR 

VECTORS AND HOSTS THAT 

LEAD TO TRANSMISSION OF 

HUMAN SLEEPING SICKNESS, 

ANIMAL TRYPANOSOMIASIS 

AND TICK BORNE 

DISEASES.  THIS HAS INVOLVED 

A DISSECTION OF THE 

MECHANISMS OF INNATE 

RESISTANCE OF VECTORS TO 

PARASITE INFECTIONS AND 

THE COMPLEX INTERACTIONS 

BETWEEN HOST, VECTOR AND 

PARASITE AND COOPERATION 

AND COMPETITION BETWEEN 

PARASITES THAT RESULT IN 

PARASITE DIFFERENTIATION, 

DISEASE TRANSMISSION AND 

EPIDEMIOLOGY AND CONTROL.  

 

(I)THE EPIDEMIOLOGY OF SLEEPING 
SICKNESS IN SE UGANDA 
 
Sleeping sickness epidemics have ravaged 

the shores of Lake Victoria, SE Uganda for 

over a century with the loss of over a million 

lives.  My research activities concentrate on 

dissecting the dynamics of 

parasite/vector/host transmission that lead 

to epidemics of sleeping sickness.  These 

include: molecular characterization of 

parasite strains circulating during and 

between epidemics; the development of a 

molecular marker to differentiate human 

infective from non-human infective stains in 

the animal reservoir; analysis of circulating 

surface parasite proteins present in 

mammals during epidemic and endemic 

disease conditions.  We have shown that 

movements of infected domestic animals into 

a previously sleeping sickness free area are 

responsible for the most recent sleeping 

sickness outbreak in Uganda. This work has 

demonstrated that to reduce the public heath 

burden of human sleeping sickness in SE 

Uganda it is essential to control the   

reservoir of disease in livestock. As the 

disease affects the poorest people who 

are being actively encouraged to keep 

livestock who cannot afford veterinary 

support whole communities are at 

significant risk; we have shown that in 

Uganda, for every person seeking 

treatment for this disease 12 die 

unreported from this fatal disease.  

Recent studies by my group have shown 

that in some villages up to 85% of local 

cattle are infected with T. brucei of 

which up to 1/3 are human infective.  

Movements of cattle now threaten to 

contaminate the T. b. gambiense focus 

of chronic sleeping sickness in NW 

Uganda with animals carrying T. b. 

rhodesiense, the acute form and the 

disease; we have shown that these two 

disease are now less than 150 km apart 

presenting a huge public health 

problem.  Industrial Kapital, a Venture 

Capital Firm have supported phase I of a 

‘roll back sleeping sickness campaign’ in 

partnership with CEVA pharmaceuticals,  

 

 

 
Fig. 1. 



 

 

Fig.2: Cattle blood screen 

 

 

 

WHO, University of Edinburgh and 

University of Makerere. Makerere Vet 

School provided their final year cohort of 

veterinarians to assist in this activity by 

treating all cattle in 4 districts of Uganda 

(>250,000 head) and an epidemic of 

sleeping sickness has been averted. This 

activity led to the establishment of a Public 

Private Partnership to Stamp Out Sleeping 

Sickness in Uganda. SOS PPP is supported 

by Ceva Sante Animale; WHO and Industri 

Kapital. The DFID Research into Use 

Program selected this project as a 

concrete example of how Research can 

impact on Poverty.  We are now modelling 

impacts of interventions on human and 

animal health associated with new control 

interventions for sleeping sickness and 

explore policy drivers for one- health 

improvements and examining impacts on 

parasite dynamics.  

(ii) Dissection of cell death and 

differentiation pathways in the African 

trypanosomes for the development of 

novel drugs/diagnostics. 

 

Through experiments to determine why 

some tsetse flies are able to transmit 

sleeping sickness parasites while others 

cannot we were able to show that  
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Figure 3: Screening for human sleeping sickness 

refractoriness of tsetse to infection was  

mediated by a lectin secreted in the tsetse 

midgut which killed incoming parasites.  

Inhibition of the lectin resulted in all insects 

becoming infected.  This process is mediated 

by symbiotic bacteria in the insect gut.  This 

was the first demonstration that lectins had a 

role in insects. We further showed that treating 

trypanosomes with a commercial lectin could 

mimic the killing process of trypanosomes in fly 

guts.  Dying parasites showed many of the 

characteristics of apoptotic cells including 

fragmentation of nuclear DNA. This was the 

first demonstration of apoptosis in a protozoan 

(Welburn et al., 1996). This discovery that 

single celled trypanosomes have a cell death 

pathway has far reaching implications, not only 

for our understanding of disease but also offers 

the possibility of developing novel treatments 

not only for human sleeping sickness and 

animal trypanosomiasis but also for other 

major tropical diseases of man (leishmaniasis 

and Chagas’ disease) and of cattle (theileriosis 

and babesiosis).   A parallel examination of the 

conservation of insect and parasite genes in 

other systems will enable us to understand the 

complex interactions that permit parasite 

transmission through vectors. 

 

This technology will allow us to 

elucidate the genetic pathways 

controlling development of 

infections in disease vectors that 

have proved difficult to dissect 

using conventional technologies. 

This research may offer 

opportunities to block the 

transmission of vector borne 

diseases by exploiting the vectors’ 

natural parasite killing 

mechanisms and the parasites 

natural suicidal response to 

appropriate signals.  
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