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Introduction: Trypanosomosis is a disease caused by trypanosomes, a group of unicellular parasites found in the 

fluid and tissues of vertebrates. The disease is characterized by anorexia, anaemia, emaciation, weakness and 
eventual death. 

Method: A prospective study design was conducted to assess clinical manifestations and parasitaemia in cattle 

with trypanosomosis under natural infection in Niger state, Nigeria between the months of January to May 2017. 
A sample size of 343 cattle was purposively selected out of which 262 were diagnosed of clinical trypanosomosis. 

The clinical signs and parasitaemia associated with Trypanosomosis were monitored in these animals. 

Result: Of the 343 cattle sampled cattle 45 (13%) were positive for trypanosome infection. Trypanosoma vivax 
(5.5%), T. congolense (5.5%), and T. brucei (2.0%) were the three trypanosomes identified in the infected animals. 

The most frequently observed clinical signs were weight loss, weakness, intermittent anorexia, pale mucous     

membrane, epiphora, and dark/rough hair coat. The mean body weights (257.94±74.13kg) and the mean PCV 
(23.27±6.82%) of the infected animals were significantly lower than that of the control (386.96±62.69kg and 

32.47±8.35%) respectively. Similarly, the mean rectal temperature of the infected animals (39.82±1.79ºC)  

differed significantly (P<0.05) from that of the control. 
Significance: Clinical manifestations of trypanosomosis when taken into consideration with ecological               

considerations might provide sufficient grounds for a putative diagnosis of the disease by clinicians. 
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Introduction 

Trypanosomosis is a complex disease caused by trypanosomes, 

a group of unicellular protozoan flagellates found in the fluids 

and tissues of vertebrates including livestock (Tesfaye, 2002), 

wildlife (Jelinek et al.,2002) and man (Franco et al.,2014). The 

disease is commonly known as “Nagana” in the bovines        

(Radostits et al.,2006), and sleeping sickness in man (Franco et 

al.,2014). African Animal Trypanosomosis (AAT) is              

characterized in most cases by anorexia, anaemia, diarrhoea, 

excessive epiphora, emaciation, weakness and eventual death, 

in addition to serum biochemical changes and gross              

pathological lesions in some tissues and organs (Radostits et 

al.,2006).  

The most important trypanosome species which have               

negatively impacted on livestock production are Trypanosoma 

(T) congolense, T. vivax and T. brucei, and T. simiae which     

primarily infect ruminants and pigs (Sackey, 1998; Isaac et 

al.,2016; Spickler, 2018; Weber et al.,2019). They are              

frequently transmitted cyclically by tsetse flies but cases of     

mechanical  

 

mechanical transmission by haematophagus arthropods like    

tabanids and stomoxys, (Desquesnes, 2004) as well as vertical 

transmission has been reported (Ogwu et al.,1986, Campigotto 

et al.,2017). The disease is endemic and pervasive in Nigeria    

occurring in all the five agro-ecological biomes infected with 

tsetse fly as well as the arid zone of the north that is known to be 

infested by haematophagus biting flies (Nawathe et al.,1988, 

1995; Omonona et al.,2020). 

The annual direct economic losses of Africa Animal                

Trypanosomosis (AAT) due to the disease morbidity and             

mortality are valued at $4.5 billion across Africa while the annual 

indirect costs are estimated to be $134 billion (Fadiga et 

al.,2013). Over 3 million cattle and other domestic livestock are 

lost annually in the Sub-Saharan Africa through death as a result 

of human and animal trypanosomosis (FAO, 2005; Odeniran and 

Ademola, 2018). The disease costs the Nigerian economy $135 

million annually as a result of its negative effects on weight gain, 

growth rate, milk yield, reproduction in food producing animals 

and severe impediment to the use of draught animals in arable 

farming (Omotainse et al.,2004).  
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The management of clinical trypanosomosis under field           

conditions through diagnosis and treatment has always remain 

difficult (Schlater and van den Bossche, 2004), because of its 

protean clinical manifestations and lack of pathognomonic signs 

(Eisler et al.,2004; Rodostits et al.,2006). Multiple infections 

with more than one trypanosome species (Nyeko et al.,1990) and 

their ability to co-infect with other haaemoparasites like Babesia 

spp., Theileria spp., Anaplasma spp., Ehrlichia spp.; and         

Helminthes species (Thumbi et al.,2014) further make clinical 

manifestations and prognosis of the disease more difficult (Van 

Wyk et al.,2014). Poor and inadequate effective tools for the     

diagnosis of the disease in the field make it difficult to say which 

clinical signs are attributable to a given parasite (Machila, 2004). 

There is the need therefore to further document clinical signs due 

to natural Trypanosoma infection with the view to aid personnel 

in recognizing animals with trypanosomosis in the field. This 

will enable rapid and appropriate diagnosis. This would assist in 

management decisions and provide basis for disease                    

surveillance, monitoring and control.  

The objectives of this study therefore were to determine the    

species of trypanosome infecting cattle under field condition and 

evaluate the characteristic clinical signs naturally infected cattle 

manifest in Niger State, Nigeria.  

Materials and methods 

Study area 

The study area was Niger State, which lie within the North-     

central zone of Nigeria with a total land area of 76,363 km2. Its       

coordinates are latitude 8° 20′ N and 11° 30′ N and longitude 3° 

30′E and 7° 20′E (NGSG, 2016). The state has an estimated     

livestock population of 1.814 million cattle, 1.5 million sheep, 

and 1.89 million goats as at 2004 (Ezeokafor, 2006). The State 

is bordered to the West by the Republic of Benin, in addition to 

five other states in Nigeria viz. Zamfara State (North), Kebbi 

State (North West), Kaduna state (North East), Kogi State 

(South), Kwara State (South West), and the Federal Capital      

Territory (FCT) in the South East (NGSG 2016). There are 25 

local government areas spread across the state. Niger State have 

a distinct dry season that run from November to April and a wet 

season that run from May to October. Average annual rain fall 

varies from 1,100 mm in the Northern part to 1,600 mm in the 

Southern part of the state. The major economic activities in the 

state are arable farming, fishing, and livestock production 

(NGSG 2016). Figure 1 shows the map of Niger State with its 

three agro-ecological zones and the sampled Local Governments 

Areas. 

Study design 

The study design was a prospective study design conducted to 

investigate the clinical features and parasitaemia in cattle           

naturally infected with trypanosomes in Niger state, North      

Central Nigeria and was carried out from January to May, 2017. 

Study population 

Animals for the study were drawn from cases reported to the     

Niger State Veterinary Hospital Minna and the State Area        

Veterinary Clinics in the selected Seven Local Government      

Areas of the state by herd owners. 

Sample size 

Blood samples were collected from 343 cattle across the study 

area from Thirty-nine (39) herds. Ten percent of the presented 

herds comprising both clinically sick and apparently healthy     

animals were sampled (Radostits et al.,2006). The uninfected    

animals within the herd served as control. Relevant information 

and samples were collected for laboratory analysis from these 

animals. Among the 343 sampled cattle, 262 were diagnosed of 

clinical trypanosomosis, 81 others living under the same           

conditions were uninfected and served as control. The sampled 

animals were purposively selected based on the owners’ consent, 

willingness to be available throughout the study period and        

acceptance of the research protocol. 

Ethical Approval 

Necessary ethical permission was taken from the Ministry of 

Livestock and Fisheries, Minna Niger state in addition to verbal 

consent from the livestock owners whose animals were sampled. 

Motivations were made, which included treatment of cattle      

suffering from diseases other than trypanosomosis. 

 

Haematological samples collection 

All the sampled animals in each of the herds were bled from the 

jugular vein using a 10ml syringe and an 18G needle. About 10ml 

of blood was taken with 5ml of this being transferred into        

commercially prepared sample bottles that were coated with 

EDTA (Di-sodium salt of ethylene diamine tetra-acetate) at 

1mg/ml as anti-coagulant and placed on ice for haematological 

and parasitological analysis (Jelalu, 2014), with the remaining 

5ml being transferred into anticoagulant free vacutainer tubes 

and made to stand in a rack for 30 minutes to clot. The resultant 

sera were harvested from each of the sample into labelled vials 

for serum biochemical examination. 

Parasitological evaluation 

Thin blood smear, staining and examination for trypanosomes 

Using microscope glass slides thin blood smears were made      

immediately following blood collection in the field. All the 

smears were air dried, fixed with absolute methanol and stained 

with 10% Giemsa’s stain. The method was done at pH 7.2 for 15 

minutes (Uilenberg, 1999). The slides were examined with       

microscope (Olympus®) under oil immersion at 100                 

magnifications and the parasitaemia was determined as               

described by      Gibson (2003). For the smears that were positive 

for trypanosomes, they were then identified to species level       

using morphological appearances and characteristics based on 

the position of kinetoplast, undulating membrane, nucleus and 

length of the    flagellum as described by Murray et al. (1983), 

and the OIE guidelines (2013). 

Data Management and Analyses 

Descriptive statistics: proportions, means, standard deviation 

and tables were used to describe the data. The mean body 
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weights, rectal temperatures and PCV of cattle with clinical   

trypanosomosis and those of the control were compared using Z 

test. All analyses were performed using Microsoft excel 7        

(Microsoft Corporation, USA). The analyses were conducted at 

95% confidence level and the value of p < 0.05 is considered 

significant. 

Results 
Prevalence of trypanosome Infections in the sampled cattle 

The parasitological analysis shows that of the 343 sampled       

cattle, 45 (13%) were positive for trypanosome infection (Table 

1). The results shows that infection due to Trypanosoma (T)   

congolense and T. vivax accounted for 5.5% each while T. brucei 

were 2.0% respectively. The prevalence base on study location 

was Agaie 9 (15.7%); Bosso, 2 (20%); Gbako, 2 (11.8%); 

Katcha, 10 (9.7%); Lavun 5 (9.8%); The proportion of cattle that 

were positive for trypanosome infection base on sampled            

location were Agaie 9 (15.7%); Bosso, 2 (20%); Gbako, 2 

(11.8%); Katcha, 10 (9.7%); Lavun 5 (9.8%); Mariga, 6 (60%) 

and Shiroro 11 (11.6%). Table 1 shows the percentage of animals 

in each of the sampled LGAs that were positive with various  

species of trypanosomes. With respect to the three species of 

trypanosomes, only T. vivax was found in Bosso and Gbako 

LGAs, and T. vivax and T. congolense from Agaie and Katcha 

LGAs, while T. congolense and T. brucei were seen in Mariga 

and Shiroro LGAs.  

Clinical Manifestation and Parasitological Analysis 

The result shows that out of the 343 cattle sampled in the selected 

herds, 262 cattle showed various clinical signs suggestive of 

trypanosomosis (Table 2). The most frequently observed clinical 

signs in relation to the animals involved were weight loss/      

emaciation, weakness, anorexia, pale mucous membrane, 

epiphora, and dark or rough hair coat.  On the others hand      

nervous signs like muscle tremors and ataxia and swollen lymph 

were observed less commonly. 

The body weight of cattle infected with trypanosomes cattle was 

significantly lower (257.94±74.13kg) than that of the uninfected 

(386.96±62.69kg), The average rectal temperature of infected 

cattle was 40.21±0.450C which was significantly (P<0.05) 

higher than that of the uninfected (38.28±1.310C) (Table 3). 

 

 

Table 1: Percentage of Trypanosome Infection in Cattle sampled in selected LGAs of Niger State, Nigeria 

LGAs Number of 

animals        

sampled 

Number of 

positive animals  

Percentage of    

positive animals 

(%) 

Species of Trypanosomes Identified 

Tv 

No (%) 

Tc 

No (%) 

Tb  

No (%) 

Agaie 57 9  15.7 3 (5.2) 6 (10.5) 0 (0.0) 

Bosso 10 2  20.0 2 (20.0) 0 (0.0) 0 (0.0) 

Gbako 17 2  11.8 2 (11.8) 0 (0.0) 0 (0.0) 

Katcha 103 10  9.7 5 (4.9) 5 (4.9) 0 (0.0) 

Lavun 51 5  9.8 0 (0.0) 2 (3.9) 3 (5.9) 

Mariga 10 6 60.0 1 (10.0)   3 (30.0)    2 (20.0) 

Shiroro 95 11 11.6 6 (6.3) 3 (3.1) 2 (2.1) 

Total 343 45  13.0 19 (5.5) 19 (5.5) 7 (2.0) 

1 Tc. = Trypanosoma congolense. 
2 Tv. = T. vivax. 
3 Tb. = T. brucei. 
LGA = Local Government Area 
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Table 2: Percentage of exhibited clinical signs in cases of bovine trypanosomosis in the selected LGAs of Niger state 

Observed Clinical Signs No of cattle exhibiting the clinical sign/total diseased number %  

Weight Loss/Emaciation 204/262* 78 

Weakness 186/262* 71 

Anorexia 162/262* 65 

Pale Mucous Membrane 151/262* 58 

Epiphora 117/262* 45 

Dark/Rough Hair Coat 107/262* 41 

Alopecia 104/262* 40 

Pica 103/262* 39 

Pyrexia (Temperature over 39.5˚C) 97/262* 37 

Nasal Discharge 89/262* 34 

Cough 77/262* 30 

Corneal Opacity 66/262* 25 

Agalactia 58/262* 22 

Teeth Grinding 50/262* 19 

Cutaneous Haemorrhages 37/262* 14 

Shade Seeking 31/262* 12 

Pelleted stool 26/262* 10 

Retained Placenta 20/170** 12 

Weak Calving 16/170** 9 

Abortion 11/170** 6 

Nervous Signs (Muscle tremor, Ataxia) 5/262* 2 

Swollen Lymph nodes 3/262* 1 

N* (Overall total of sampled cattle), N** (Total of sampled female cattle) 
 

 

 

 

 

Table 3: Mean Body Weights, Rectal Temperatures and PCV of Infected and Uninfected Cattle in Selected LGAs in Niger State 

Parameters Uninfected Cattle 

(Mean ± SD) 

Infected cattle 

(Mean ± SD) 

p-value 

Mean body weight 386.96 ± 62.69kg 257.94 ± 74.13kg 0.001a 

Mean Rectal Temperature 38.20 ± 81.31ºC 40.20 ± 10.48ºC   0.001 a 

PCV b 32.47 ± 8.35% 23.27 ± 6.82% 0.001 a 

Mean ± Standard Deviation 
a Statistically Significant at p < 0.01 
b Packed Cell Volume 
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Figure 1: Map of Niger State showing with its three Agro-ecological zones and the sampled selected Local Government areas (LGAs) 

marked in red icon. 

Source: Modified from Administrative Map of Niger State (2017) 
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Figure 2:  Trypanosoma congolense (A) and Trypanosoma vivax (B) in stained blood smear of an infected cow. (Slides were stained 

with Giemsa and examined under oil immersion at 100x magnification). 

 

  

Figure 3: Trypanosoma brucei in stained blood smear of an infected cow 

 (Slides were stained with Giemsa and examined under oil immersion at 100x magnification). 

  

A B 
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Figure 5: Picture of corneal opacity (white arrow) and epiphora (blue arrow) observed in cattle with trypanosomosis 

 

 

Figure 4: Picture of tail alopecia (white arrow), alopecia and emaciation (blue arrow), and cutaneous haemorrhages (red arrow) in cattle 

with trypanosomosis 

 
Discussion 

The 13% prevalence observed in this study falls within the range 

of 9.0% – 46.8% reported in other surveys in Nigeria (Kalu et 

al.,1991; Oluwafemi, 2008; Majekodumni, et al.,2013; Takeet et 

al.,2013) and elsewhere in Ethiopia (Gentessa and Dera, 2017) 

and the Northern Cameroun (Mamoudou et al.,2016). Quadeer 

et al. (2008) had also reported 13% prevalence in Bassa LGA of 

Plateau State and Abenga (2015) had also reported 13.1%           

infection rate in slaughtered cattle at the Makurdi main abattoir, 

Benue State, Nigeria. A much higher prevalence rate of 31.62%, 

and 46.8% were reported in Ogun State in Southern Nigeria 

(Sam-Wobo et al.,2010) and Jos Plateau in the Central zone of 

Nigeria by Majekodumni et al. (2013). The observed dominance 

of T. congolense and T. vivax in this study is similar to the reports 

of Ohaere, (2010) and Majekodummi et al. (2013) who reported 

T. congolense and T. vivax as the most prevalent species of   

Trypanosoma in their survey. Trypanosoma congolense is the 

most widespread species of trypanosome representing over 60% 

found over much of sub-Saharan Africa of all identified         

Trypanosoma infections (Auty et al.,2015; Takeet et al.,2013). 

The low infection with T. brucei in this study is in agreement 

with the reports of Anosike et al. (2003) and Majokodumni et 

al.,2013) in other parts of Nigeria. The relative resistance to       

infection with T. brucei by the West African indigenous breed of 

cattle (Kalu, 1996a) coupled with low density and vectoral        

capacity of vectors notably Glossina tachinoides and G. p.        

palpalis (Majekodummi, 2006) may explain the reasons why T. 

brucei is transmitted at a lower frequency (Welburn and       

Maudlin, 1999). Some of the observed clinical signs in this study 

have earlier been observed in bovine trypanosomosis under        

experimental conditions (Cadioli et al.,2012; Dagnachew et 
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al.,2015; Fidelis et al.,2016). Namely; emaciation, weakness,        

anorexia, pale mucous membrane, epiphora, dark hair coat,        

alopecia, pica, pyrexia, nasal discharge, coughing and corneal 

opacity as well as cutaneous haemorrhages, shade seeking, and 

nervous signs like muscle tremors and ataxia. Additional signs 

in cows with trypanosomosis were agalactia, retained placenta, 

weak calves, and abortion. 

The most prominent observed clinical sign in this study was     

emaciation. Emaciation due to Trypanosoma infections have 

been reported in several experimental animal models such as in 

cattle infected with T. vivax (Fidelis et al.,2016), sheep and goats 

infected with T. brucei (Mutayoba et al.,1989; Katunguka-

Rwakishaya et al.,1993), goats infected with T. evansi, T. brucei 

and T. vivax (Dargantes et al.,2005) and rats infected with T. 

brucei (Eghianruwa, 2012). 

The emaciation observed in this study in the infected cattle could 

be due to decreased feed intake (Verstegen et al.,1991),            

generalized gluconeogenesis of energy store to support the high 

energy demand by the parasite (Pathak, 2009; Igbokwe, 1995) 

and by the host’s immune response (Menezes et al., 2004) as 

well as the negative effect of pro-inflammatory cytokines           

especially TNF-α (Yasameen et al.,2015).  

The observed pyrexia reflects the host response to successive 

waves of parasitaemia and increased metabolism as earlier          

reported by Stephen (1986) and Holmes et al. (2000).  This was 

reported previously in different experimental animal studies 

(Adamu et al.,2009; Allam et al.,2012; Osuagwuh, 2014 and 

Yasameen et al.,2015). 

Corneal opacity has been reported in cattle (Losos and Ikede, 

1972; Ilemobade and  Schilhorn van Veen, 1974); goats infected 

with T. vivax (Whitelaw et al.,1988) and T. evansi (Morales et 

al.,2006) and dogs  infected with T. brucei (Morrison et 

al.,1981). Corneal opacity has been associated with the               

extravascular occurrence of trypanosomes in the aqueous and 

vitreous humours, where they cause varying grades of tissue     

reaction within the eye structures (Ikede, 1974).  

The alopecia seen in the infected animals may be due to profound 

nutritional imbalances typical of trypanosomes infection.       

Trypanosomes have been previously reported to cause decrease 

in feed intake (Verstegen et al.,1991; Zwart et al.,1991),             

hypoglycaemia (Cadioli et al.,2006; Dagnachew et al.,2014);   

hypoproteinaemia (Sivajothi et al, 2013; Moolchandani and      

Sareen. 2016), hypolipaemia (Adamu et al.,2008; Eze et 

al.,2015), profound hormonal imbalances (Fatihu et al.,2009;        

Sivajothi et al.,2015) and alteration in serum mineral                  

constituents (Da Silva et al.,2009a; Wolkmer et al.,2013). The 

overall consequences of these derangements are dermatological 

defects like dry scaly coat, alopecia, dermatitis and                        

hyperkeratosis. 

Cutaneous haemorrhages observed in this study could have been 

due to thrombocytopaenia which was been reported in cattle       

infected with T. vivax (Fidelis et al.,2016) in addition to              

hypocalcaemia that is also reported in sheep infected with T. 

brucei (Ogunsanmi et al.,1994) and Kamal (2008) in clinically 

sick dromedary camel. Thrombocytopaenia may also as a result 

of thrombocyte phagocytosis in the bone marrow of an infected 

animal (Williams et al.,1991; Anosa et al.,1992; 1997) with the 

disseminated intravascular coagulation leading to partial       

blockage of blood capillaries by thrombi and aggregation of 

platelets and their resultant rupture (Dirie et al.,1988). These     

coagulopathies initiated by bites from tsetse and biting flies leads 

to haemorrhages from the intact skin.   

The observed reproductive disorders like abortions, retained   

placenta and weak calves in infected animals during this study 

agree with the finding of Ogwu et el. (1986); Batista et al. 

(2012); and Silva et al. (2013) in experimental infections in     

cattle. The deleterious effect of trypanosomosis in pregnancy is 

probably due to haematological, biochemical and pathological 

alterations that the disease is known for. The combined effect of 

increased energy deficits in pregnancy and high energy demand 

by the trypanosomes in addition to degenerative changes in the 

hypothalamus, pituitary, and the gonads promotes increased    

metabolic needs of the animals and diminished plasma              

hormones, which are central to reproductive processes (Sekoni, 

1994). These changes in an infected animal are usually                 

incompatible with maintenance of foetal development during 

pregnancy. In addition, the retained placenta, abortion or birth of 

weak calves and other reproductive problems may be related to 

inadequate nutrition, reduced foetal oxygenation and tissue       

anoxia (Silva et al.,2013). 
The significant decrease in Mean Pack Cell Volume observed in 

infected animals when compared to the uninfected agrees with 

the reports of Cadioli et al. (2012) and Dagnachew et al. (2015) 

in cattle experimentally infected with trypanosomes. The low 

PCV may be as a result of acute blood loss due to the infection 

as observed by Adenike and Stephen (2010) in rats infected with 

T. brucei. Study has shown that trypanosomes produce enzyme 

neuraminidase which causes loss of sialic acid on the surface of 

red blood cells (Esievo, 1980). This causes physicochemical 

damage to their surface and consequent phagocytosis by the       

reticuloendothelial system.  

Conclusions  
The study showed that Trypanosoma congolense, T. vivax and T. 

brucei were responsible for bovine trypanosomosis in Niger 

State. The study has also shown that natural infection of          

trypanosome species exhibits signs like corneal opacity,             

cutaneous haemorrhages, dark hair coat, coughing, agalactia, 

pica, muscle tremors and ataxia which are normally reported     

under experimental trypanosomal infections. 
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