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Introduction
Trypanosomosis is considered the most important 
constraint to the health and improved productivity of 
cattle in sub-Saharan Africa (Taylor, 1998). It is ranked 
among the most important genera of hemoparasites of 
veterinary importance affecting cattle (Bakre et al., 
2020). The disease is characterized by fever, anemia, 
reduced productivity, and frequently high mortality, 
which among the other factors limit the development of 
rural areas in tropical Africa (Abenga et al., 2002; Fajinmi 
et al., 2007). As of 2011, the annual financial burden of 
animal trypanosomosis in Nigeria was estimated to be 
above 22 million dollars (Fadiga et al., 2013). In the 
southern states, African animal trypanosomosis (AAT) 
prevalence values ranged between 2.7% and 35.45% 
(Opasina and Ekwuruke, 1987; Unigwe et al., 2022). 
In northern states, trypanosome prevalence using 
microscopy is 0.8% in Bagudo local government of 

Kebbi state (Yusuf et al., 2015), 26.67% in Song local 
government of Adamawa state (Zubairu et al., 2013), 
2.2% in Kaduna central (Samdi et al., 2011), and 1.8% 
in Sokoto main abattoir (Fajinmi et al., 2011). Similarly, 
prevalence rates of 8.4% (Enwezor et al., 2009) and 
3.98% (Machina et al., 2017) have all been reported 
in Kaduna state. Trypanosoma vivax is reported to be 
the dominant species in ruminants in most parts of 
northern Nigeria (Omotainse et al., 2004). AAT is being 
controlled by chemotherapy or targeting the tsetse fly 
(Steverding, 2008). However, the effect of PATTEC 
Nigeria, which was officially inaugurated at the 26th 
ISCTRC conference in 2001 on trypanosomosis and 
tsetse elimination, is not yet felt among local farmers 
considering the financial limitations (Odeniran, 2022). 
Diagnosis is an essential element in disease’s 
management among animal populations. Microscopy-
based techniques using direct observation of wet blood 
films, buffy coat technique (BCT) (Murray et al., 1977), 
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or hematocrit centrifugation technique (Woo, 1970) 
are the most common methods of parasite detection. 
Although its main drawbacks reflect in its analytical 
sensitivity (low analytical sensitivity in chronic 
infection and nil in healthy carriers), microscopy is the 
ideal diagnostic technique for bovine trypanosomosis 
because it is suitable for field application and has test 
cost within the means of the communities affected by 
the disease (Hailu, 2019; Desquesnes et al., 2022). 
For this reason, microscopy has historically been 
considered the gold standard for field diagnosis in 
rural settings. In rural areas, the quality of microscopy 
in trypanosomosis endemic areas is often inadequate 
because of poor quality equipment, insufficient training, 
and lack of quality assurance (Rosenblatt et al., 2009; 
Moura et al., 2014). 
External quality assessment (EQA) is a quality assurance 
method for objectively checking the laboratory’s 
performance through panel testing, blinded rechecking 
of slides, and on-site supervision. Studies by Mukadi 
et al. (2013) showed that EQA methods were feasible 
and acceptable to improve the quality of blood film 
microscopy. In 2002, the World Health Organization 
(WHO) launched an EQA program to improve the 
proficiency of microbiological testing for diseases 
prone to cause epidemics in the WHO Africa Region 
(Frean et al., 2012). The first and second national large-
scale EQAs on trypanosomosis were done in humans 
in The Democratic Republic of the Congo (Mukadi et 
al., 2011, 2016). However, such assessments have not 
focused on the microscopy-based diagnosis of diseases 
of economic importance in animals.
Hence, this study aims to assess the ability of 
microscopists to detect and identify Trypanosoma 
brucei in infected cattle and point out quality 
improvement areas in microscopic diagnosis for 
effective case management and control of the disease.

Materials and Methods
Study design
Between July and October 2021, 10 clinical laboratories 
in the country’s North-central part of Nigeria were 
contacted. Laboratories were recruited from both public 
and private sectors, and this was based on accessibility, 
security, and voluntary participation. Collected 
samples were analyzed in the laboratory using two 
different methods [microscopy and polymerase chain 
reaction (PCR) for confirmation]. Slides were read by 
two microscopists using Olympus Microscope CX23 
(Japan), questionnaires responses were recorded, and 
all data was analyzed (Fig. 1).
Sample collection
Using the ear and jugular vein of each of the five cattle 
used for the study, the demonstration of the presence 
of T. brucei was done using a buffy coat (Woo, 1970) 
and the Giemsa staining method (Wilson, 1969). To 
maintain quality, slides were prepared, viewed, and 
double-checked by two professional microscopists 

before it was sent out to the participating laboratories 
for viewing. Stained slides were examined using oil 
immersion under × 100 microscopic magnification 
(Fig. 2). For all slides, the presence or absence of T. 
brucei was confirmed using internal transcribed spacer 
PCR at the National Veterinary Research Institute, 
Jos, Nigeria. The PCR reactions that used 5× firepol 
master mix were carried out at a final volume of 25 
μl each containing the following reagents: 2.5 μl 
of 10× PCR buffer (Bioline), 200 μM of each of the 
deoxynucleotide triphosphates (ThermoFisher), 1.2 
mM of MgCl2 (Bioline), 0.4 μM of both the forward 
5′-CCG-GAA-GTTCAC-CGA-TAT-TG-3′ and reverse 
5′-TTG-CTG-CGT-TCT-TCA-ACG-AA-3′ primers 
(Njiru et al., 2005), and 10 μl of BIOTAQ Red DNA 
polymerase (Bioline). The PCR reactions were carried 
out on a BioRad T100TM thermal cycler. The thermal 
reactions were an initial denaturation step at 95°C for 5 
minutes, 35 cycles of 95°C for 30 seconds, 55°C for 30 
seconds, and 72°C for 30 seconds followed by a final 
extension step of 72°C for 3 minutes. Signals on gel 
were judged and T. brucei was identified based on a 
band size of 480 bp.
Upon slide viewing, participants were to report the 
presence or absence of T. brucei. Participants were also 
asked to complete a questionnaire on: (i) their use of 
microscopy and other diagnostic tests for trypanosome 
diagnosis; (ii) the number of tests performed each 
month; and (iii) and their staff training. The results of 
the microscopic analysis were categorized as correct 
and incorrect. 

Fig. 1. Flow chart demonstrating the study design.

Fig. 2. (A) Uninfected sample. (B) Trypanosoma brucei 
(arrowed) infected sample.
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Statistical analysis
Data were entered into Excel spreadsheets (Microsoft, 
Redmond, USA) and analyzed using Stata version 10.0 
(StataCorp. LP, College Station, TX, USA). 
Ethical approval
Ethical clearance for the present study was obtained 
from the Ahmadu Bello University Committee on 
Animal Use and Care (ABUCAUC) of Ahmadu Bello 
University; Ref: ABUCAUC/2019/26. The purpose of 
the study was explained to the participants and consent 
was obtained before responding to the questions on the 
survey.

Results
A total of 10 laboratory professionals took part in the 
study. All microscopists responded to the microscopy 
request, and the questionnaire was submitted. More 
males (6/10) than females took part in the study. The 
educational qualifications of the microscopists were 
a diploma (8/10) and a degree (2/10). All respondents 
greater than 41 years old reported correctly the 

presence and absence of parasites on slides. Similarly, 
microscopists who had university degrees reported 
correctly the presence and absence of parasites (Table 
1). The type of diagnostic laboratories that took part 
in the study were routine diagnostic laboratories (8/10) 
and research laboratories (2/10). For trypanosome 
diagnosis, microscopists reported using only thin blood 
film (7/10) and buffy coat (3/10). For slide 2, only 3/8 
of microscopists from a routine diagnostic laboratory 
reported correctly the presence of trypanosome. Among 
the 3/10 that reported using BCT for trypanosome 
diagnosis, 2/3 reported correctly the presence of the 
parasite. A total of 7/10 reported having received training 
on microscopy, among which only 3/10 were trained in 
the last 5 years (Table 2).

Discussion
The present study assesses the ability of some 
microscopists in North-central Nigeria to detect and 
diagnose bovine trypanosomosis.  

Table 2. Questionnaire results according to diagnostic laboratory type, Trypanosoma 
diagnostic method, and participation in recent training on microscopy.

No. of participants % Correct for each slide
1 2

Diagnostic laboratory type
  Routine diagnostic laboratory 8 75% 37.5%
  Research laboratory 2 100% 50%
Trypanosomes diagnostic methods
  TBS 7 71.43% 42.85%
  BCT 3 33.3% 66.67%
Training history
  Last 5 years 3 66.67% 66.67%
  >5 years ago 4 50% 75%
  Not trained 3 100% 0%

Table 1. Demography and performance of laboratory professionals on trypanosome microscopy in the 
selected diagnostic laboratories in Gwagwalada Area Council, Federal Capital Territory, Abuja.

Variables Number Response
Age (years) Correct Incorrect
  31–40 7 4 3
  41–50 1 1 0
  >50 2 2 0
Gender
  Male 6 5 1
  Female 4 2 2
Educational status
  Diploma 8 5 3
  Degree 2 2 0
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The study revealed that there are more male 
microscopists than females. Although data on gender 
participation in various disciplines is lacking in Nigeria, 
this could be because science is robustly male gender-
typed. This finding is like the report of Madume (2021) 
who reported that women were concentrated in what 
is perceived as a traditional female social science and 
education disciplines.
Although new diagnostics techniques have been 
developed for the laboratory diagnosis of bovine 
trypanosomosis, nevertheless, the microscopic 
examination of stained blood smears remains 
the acceptable gold standard method for bovine 
trypanosomosis. This could be because it is simple, cheap 
and can also simultaneously detect other hemoparasites 
(Babesia and Anaplasma) simultaneously. This result 
is in concordance with that report by Mulenga et al. 
(2021) that microscopy is regarded as the gold standard 
in detecting trypanosomes. 
The present comparative assessment did not show 
an excellent performance of the microscopists in the 
diagnosis of bovine trypanosomosis in North-central 
Nigeria. This could be because of the competency of 
the microscopist and the quality of the microscope, 
which makes it difficult to identify and morphologically 
differentiate subgenus of trypanosomes in positive 
blood film using flagellum, the kinetoplast, undulating 
membrane, and nucleus. This result is like the report of 
Mukadi et al. (2016), who reported poor performance of 
blood parasite microscopy among diagnostic laboratories 
in the Democratic Republic of Congo. Despite reports 
of increased sensitivity to the buffy coat method, it 
appeared that only thin blood film microscopy was used 
by most diagnostic laboratories for the parasitological 
diagnosis of bovine trypanosomosis. This could be 
because of the unavailability of microscopists that are 
experts in another method of microscopic diagnosis of 
trypanosomosis and the availability of more sensitive 
diagnostic techniques within the geographical zone. 
Using Giemsa-stained thin blood smear (TBS) could 
lead to misdiagnosis, and affect the reliability of the 
result. 

Conclusion
The overall performance of microscopists on the 
diagnosis of bovine trypanosomosis is poor. This 
study, to the best of our knowledge, is the first to 
document the quality of blood film microscopy among 
laboratories in Nigeria and shows that the performance. 
Therefore, repeated training, national-level assessment, 
and availability of rapid diagnostic tests are advocated 
to improve trypanosome diagnosis for better disease 
management.
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