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ABSTRACT 
 

Aim: The aim of the study was to determine trypanosome infection rates in cattle brought to 
Makurdi central abattoir during a devastating flooding of 2012. 
Study Design: Cattle of mixed sexes and breeds were randomly sampled three times a week. 
Place and Duration of Study: The investigation which covered the months of September and 
October was carried out at the Wurrukum central abattoir, South Bank, Makurdi, administrative 
headquarters of Benue state, North Central Nigeria. 
Methodology: Blood samples collected into plastic sample bottles containing EDTA anticoagulant 
were used for parasitological diagnosis using concentration methods and haematological 
investigation. 
Results: Trypanosome infection rate in cattle was 13.1% which was adjudged three times higher 
than the average national trypanosome prevalence rate and the result of previous larger surveys 
obtained from within this area. The dominant infecting trypanosome specie was Trypanosoma vivax 
(42.4%), followed by T. brucei (28.6%). Infected cattle had lower PCV(28.2±1.6%) compared to 
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those of apparently negative animals (38.1±4.7%). 
Conclusion: Previous data had associated wet or rainy seasons with increased tsetse fly density 
and trypanosomosis outbreaks in sub-Saharan Africa. It was therefore concluded that extended wet 
season associated with flooding might have created a conducive environment for breeding of tsetse 
and other haematophagous flies thereby increasing fly-animal contacts and trypanosome infection 
rates in the cattle. 
 

 
Keywords: Trypanosome; infection; cattle; Makurdi; Nigeria. 
 
1. INTRODUCTION 
 
Flooding had been defined as the covering of 
normally dry land by water that has escaped or 
been released from the normal confines of any 
lake, river, lake, reservoir, canal, dam or other 
natural watercourses, whether or not altered or 
modified [1]. It had also been identified as the 
most frequent and costly natural disasters in 
many nations including Nigeria [2-4]. It had been 
listed along with typhoons and hurricanes as the 
three most frequent and severe extreme events 
associated with changes in precipitation regime 
as a consequence of climate change [5]. In 
Nigeria, causes of flooding had been described 
[6]. These include increasing rainstorms, 
absence or obstruction of drainage systems, 
poor land use control and maintenance of water 
reservoirs or dams, among others. All over the 
world, flood disasters impact negatively on 
human and livestock health as well as 
sustainable animal agriculture in general, among 
others [7,8]. For example, large insect 
populations and associated diseases, outbreaks 
of bacteria thrive and multiply in moist 
environment. Pneumonia and diarrhea from 
stress and prolonged exposure to cold as well as 
enteric parasitism such as worm larvae survive 
much longer on pasture in moist conditions [8]. 
Climate change associated floods and extended 
wet periods have been identified as important 
factors associated with favorable tsetse fly 
breeding and the spread and outbreak of African 
Animal Trypanosomiasis otherwise known as 
Nagana [9,10]. 
 
A devastating flood wreaked havoc to both 
humans and their livestock in Nigeria and was 
described as a national disaster and the worst in 
the living history of the country [11]. It affected 
over 36 states of the Federation including Benue 
state which is named after River Benue, the 
second largest river in Nigeria. The flood was 
caused by the release of water from the Ladgo 
dam in Cameroun making the river to overflow its 
banks and causing devastation influences over 5 
kilometres in radius [12]. Makurdi, the Benue 

state capital, located at the river bank, was not 
spared resulting to the displacement of persons 
from their homes and submerging of houses and 
loss of livestock in Makurdi metropolis. There is 
no known record in this part of Nigeria on effect 
of flooding on livestock diseases and 
trypanosomosis in particular. 
 
 Although animal trypanosomiasis still causes a 
major threat to food security in several parts of 
sub-Saharan Africa including Nigeria [13,14], 
there is limited data on  the impact of flooding on 
trypanosomosis there by resulting  to poor or 
absent, pre and post flooding strategies against 
the disease. The last decade witnessed 
resurgence in African trypanosomiasis resulting 
to increase in risk and impact of the disease on 
animals [15]. However the roles of climate 
change on this resurgence and the ensuing 
debacle in livestock agriculture had yet to be 
adequately investigated. Tsetse fly population 
increases in the rainy season resulting to 
encroachment on livestock and human 
settlements resulting to increased fly to animal or 
fly to man contact and risk of trypanosomiasis in 
Nigeria [16,17]. Mechanical transmission of 
African trypanosomes also occurs involving                
T. vivax and T. evansi through the mouth parts of 
tsetse and other hematophagous flies, especially 
members of tabanidae and stomoxydae [18].  
This had been identified as mode of transmission 
and spread of African trypanosomiasis to tsetse 
fly free belts [19]. 
 
The aim of the study was therefore to investigate 
the effect of flooding on the transmission of 
trypanosomosis in cattle grazed in the Makurdi 
part of the river Benue trough and presented at 
the central abattoir for slaughter.  
 

2. MATERIALS AND METHODS 
 
This study was carried out at the Wurrukum 
central abattoir, South Bank, Makurdi on cattle 
brought for slaughter during the devastating flood 
that wreaked havoc to both humans and their 
livestock living along river Benue near Makurdi,  
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the Benue state capital between August and 
November, 2012.   In some parts, people living 
about 8km away from the river bank were 
affected by the flood. The study covered the 
months of September and October 2012. By the 
end of October, the flood waters begun to recede 
which also marked the peak of the flooding 
period.  About 5mls of jugular blood for 
haematology and haemoparasites screening was 
collected randomly from a total of 214 cattle of 
mixed sexes and breeds at the point of slaughter 
into EDTA sample bottles. Each animal was 
physically examined for presence or absence of 
clinical signs (cachexia and pale ocular mucous 
membranes) suggestive of trypanosomiasis. 
 
 The blood samples were kept cool by placing 
them in cold boxes containing ice packs after 
collection until they were examined in the same 
day. Haemoparasites screening for 
trypanosomes was done in the laboratory using 
the haematocrit centrifugation technique (HCT), 
Buffy coat method (BCM) and examination of 
Giemsa stained thin smears under oil immersion 
magnification (x100) of a light microscope as 
previously described [20]. Trypanosome species 
were identified based on their motility using the 
BCM and morphological characteristics from 
Giemsa stained slides. 
 
Heparinized capillary tubes were ¾ filled with 
whole blood, one for each sample. One end of 
the tubes was sealed with plasticine and 
centrifuged at 12000G for 5minutes in a 
microhematocrit centrifuge. The packed cell 
volumes (PCV) were determined on a 
microhematocrit reader [20]. 
 
Ethical clearance and informed consent were 
obtained from the Benue State Ministry of 
Agriculture prior to the survey and cattle owners 
respectively before samples were obtained. 
 
3. RESULTS 
 
Out of the 214 animals that were sampled, 
28(13.1%) were parasitological positive for 
different species of trypanosomes (Table 1). Of 
the total number of infected samples, 13(42.4%) 
and 8(28.6%) infections were single infections 
due to T. vivax and T. brucei respectively while 
6(21.4%) and 1(03.6%) were mixed infections 
arising from T. vivax/ T. brucei and T. brucei/              
T. congolense respectively. The infected animals 
had an overall lower mean PCV of 28.2±1.6% as 

against that of 38.1±4.7% of the apparently 
parasitologically negative animals (Fig. 1). A 
careful examination of the PCV of infected 
animals revealed that the PCV of animals with 
mixed infection was lower compared with that of 
animals with single infections (Fig. 1). Infection 
rates in males and females were 49.0% and 
51.0% respectively. About 80.0% of the 
parasitological positive animals exhibited 
cachexia and pale mucous membranes.  
 
4. DISCUSSION 
 
The overall trypanosome infection rate of 13.1% 
obtained from cattle in this investigation was by 
far and about three times higher than the 
approximated 4% national prevalence rate of 
animal trypanosomosis in Nigeria [14] and the 
prevalence rates of 1.8% [21] and 3.8% [22] 
previously obtained in dry season survey of 
some Local Government Areas of Benue state 
and abattoir surveys [23,24] respectively. 
 
Although this result may not represent the true 
bovine trypanosomosis situation of the state, it is 
safe to assume, this overwhelming infection rate 
is associated with the extended wet period 
occasioned by flooding of the Benue trough. The 
high infection rate due to T. vivax is consistent 
with findings in Benue state [21,22] and other 
parts of Nigeria [14] signifying the important role 
of other hematophagous flies in transmission of 
trypanosomosis in this case and in Nigeria as a 
whole. A more concerted initiative must be 
directed against mechanical transmitters of 
trypanosomosis in Nigeria and the rest of Sub-
Humid Africa where trypanosomosis is 
pandemic.  More than half of the number of 
infections was due to T. brucei which is sorely 
Tsetse transmited. This is also higher than earlier 
reports obtained in a wider survey of Benue state 
[22]. This suggests that flooding created enabling 
climatic conditions for breeding of Glossina, their 
abundance, increased fly-animal as well as fly-
man contacts. The high number of T. brucei 
infections recorded in cattle is of human health 
significance as this area is part of the old Gboko 
sleeping sickness focus [25]. Trypanosoma 
brucei gambiense, the causative parasite of 
Sleeping Sickness in this area is morphologically 
indistinguishable from T. brucei infective to 
animals. Cattle also serve as one of the animal 
reservoir hosts and play roles in epidemiology of 
Sleeping Sickness (Human African 
Trypanosomiasis, HAT) in Africa [25,26]. 
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Table 1. Flood period Trypanosome infection rates in cattle at slaughter 
 

Cattle 
age 

Number sampled Number positive  
(%) 

T. vivax 
(%)* 

T. brucei 
(%)* 

T. congolense  
(%)* 

Tv/Tb mixed  
(%)* 

Tb/Tc mixed 
(%)* 

Overall infection 
rate (%) 

≤ 1 year 2 0 0 0 0 0 0  
> 1 year 212 28(13.2) 13(42.4) 8(28.6) 0(00.0) 6(21.4) 1(03.6)  
Total 214 28(13.1) 13(42.4) 8(28.6) 0(00.0) 6(21.4) 1(03.6) 13.1 

 
 

 
 

Fig. 1. Flood period mean packed cell volume of infected and uninfected cattle at slaughter 
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Although no current infections had been detected 
in recent years, the disease in animals remains 
high [22,27] and suspect while a molecular 
characterization of T. brucei field isolates of 
animal origin obtained from Benue state is highly 
recommended as a watch against resurgence of 
the human disease. The role of animal reservoir 
hosts in resurgence of HAT had earlier been 
described [26]. The presence of infection with 
mixed trypanosome species is of therapeutic 
importance as there is specie variation in 
susceptibility of trypanosomes to drugs [28]. 
Trypanosome infected cattle had lower Packed 
Cell Volume, which indicated anemia. Although 
anemia could also arise from other infections 
such as Fasciolisis, Anaplasmosis, Babesiosis 
and enteric helminthosis, none has devastating 
effect on cattle as trypanosomosis [13]. 
Furthermore anemia represented by low PCV 
was more in cattle with mixed infection (Fig. 1).  
 
5. CONCLUSION 
 
It is concluded that flooding of the Benue trough 
was associated with high trypanosome infection 
rate in cattle brought to the Makurdi central 
abattoir during the flood. This report may be the 
first on impact of the 2012 flooding of Benue 
state on trypanosome infection in livestock. 
Strategic therapeutic and prophylactic initiatives 
are required as an integral part of pre and post 
flood control of animal trypanosomosis in this 
part of Nigeria in order to limit impact of flooding 
on livestock production. 
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