
 
 

  

Animal trypanosomosis is a general term for parasitic infections in do-

mestic livestock caused by the hemoflagellates Trypanosoma congo-

lense, Trypanosoma vivax, Trypanosoma brucei or Trypanosoma ev-

ansi and has a negative economic impact on agricultural development 

in many developing countries. Since vaccination strategies consist-

ently fail, disease control relies solely on a combination of fly vector 

eradication and the use of drugs for prophylactic or curative therapy. 

Direct diagnosis of the host’s blood is essential to confirm animals are 

suffering from a trypanosome infection and received an effective drug 

during treatment follow-up. Traditionally, microscopy is the preferred 

diagnostic method in the field but its sensitivity is often low and 

trained personnel is needed. A lateral flow assay (LFA), also known as 

immunochromatographic test, does not require technical expertise, 

electricity or instrumentation. As such it is a useful auxiliary tool at 

the point-of-care. Currently a commercial LFA is based on the detec-

tion of host antibodies against trypanosomes, but it does not lead to 

conclusive diagnosis due to the fact that antibodies circulate longtime 

after the infection has been cured or cleared naturally. A sandwich 

immunoassay that recognizes trypanosome antigen in the animal’s 

blood is more favourable but is unavailable to date. 

The main objective of this study was the generation of a rapid diag-

nostic test device (LFA) that can either be used as a screening tool or 

as a test-of-cure by local farmers and veterinarians to evaluate the 

trypanosome infection status on livestock in endemic and non-en-

demic areas.  

We initiated a development pipeline for novel sandwich immunoassays 

for T. congolense and T. evansi. Hereby new diagnostic biomarkers 

were identified from the secreted proteins of the parasite and specific 

affinity proteins, called Nanobodies, were generated against the given 

trypanosome antigens. For the first time, we  

described in detail the incorporation of these Nanobodies as assay re-

agents into the LFA format. Several parameters were analyzed to en-

sure the analytical sensitivity of the detection system was improved. 

Ultimately a diagnostic LFA prototype was constructed to detect T. 

congolense in animal plasma which showed initial promising results as 

a screening test and test-of-cure in both mice and cattle studies. 
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