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Abstract

A total of 500 blood samples were collected and analyzed from two
abattoirs using Standard Trypanosome Detection Methods (STDM)
and molecular methods (Polymerase Chain Reaction- PCR and Gel
Electrophoresis). A prevalence of 2.6% was obtained using Standard
Trypanosome Detection Methods (STDM) with the concentration
methods having the highest detection in; Buffy Coat Method (BCM)
and Haematocrit Centrifugation Technique (HCT), while 25%
prevalence was obtained using polymerase chain reaction (PCR). The
species of trypanosomes identified included: Trypanosoma brucei
(76.9%), Trypanosoma vivax (7.69%), Trypanosoma evansi (7.69%)
& Trypanosoma congolense (7.69%) with the parasitological analyses
while the molecular technique identified Trypanozoon group (52%),
Trypanosoma vivax (8%), Trypanosoma theileri (20%) and a mixed
infection of Trypanozoon group with either of 7. vivax (4%) or T.
theileri(16%).
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INTRODUCTION

Trypanosomiasis, an important protozoan disease
caused by the genus Trypanosoma is transmitted
through bites by different species of Glossina and
mechanically by a number of biting flies such as
Tabanus and Stomoxys spp. It is a serious disease
in domestic livestock that causes a significant
negative impact in food production and economic
growth of many parts of the world, particularly in
Sub-Saharan Africa (Griffith, 2010). African
bovine trypanosomosis is a collective term for a
group of diseases brought about by one or more of
the pathogenic trypanosome species namely: 7.
vivax, T. congolense and T. brucei. The disease is
characterized by a slow and progressive loss of
condition accompanied by increasing anemia and
weakness to the point of extreme emaciation,
collapse and death (Harley ez al., 2011). Diagnosis
is an essential element in the management of
disease, both at the level of individual patient care
and at the level of disease-control in populations.
Diagnostic tests should be simple, rapid, specific
and highly sensitive, also should ideally
differentiate between closely related parasites,
especially if the disease syndromes they cause
require different management approaches as well
should be suitable for field application (Shaker
and Elsharkawy, 2015). Parasitological detection
techniques are highly specific, but their sensitivity
isrelatively low. Polymerase chain reaction (PCR)
has been used to amplify trypanosome DNA from
genetic material isolated from both blood and
buffy coat preparations. Rapid, efficient and
reproducible procedures for isolating DNA before
PCR amplification are essential for confirmation
of infection (Zhou et al., 2014). The Parasite
concentration techniques such as the haematocrit
centrifugation technique (HCT) described by Woo

(Fagnani ef al.,, 2011) and its improved version,

the bufty coat technique (BCT) described by
Murray (Melgar ef al., 2010) were developed to
improve the detection capacity of parasitological
technique. The study aimed to identify the
different species of trypanosomes affecting cattle
in the region, providing insights into their
prevalence and distribution. The integration of
traditional parasitological methods with modern
molecular techniques, such as Polymerase Chain
Reaction (PCR), represents an advancement in the
accurate detection and identification of
trypanosome species. Comparing these methods
can highlight their strengths and weaknesses,
ultimately leading to improved diagnostic

capabilities.

MATERIALSAND METHODS

The study was cross sectional and abattoir based.
Abattoir is a converging area for animals coming
from different local government areas of Kaduna
and other neighboring states, as well as farm
houses and ranches. The abattoir was visited for
seven days to estimate slaughters per day. Cattle
recruited in the study were selected by systematic
sampling technique by every n" unit in the
population sampled according to Putt et al.
(1988).

Collection of Blood Samples: A total number
of 500 cattle were sampled and examined during
the period of study. Five (5) ml of blood were
collected at slaughter point into sterile Ethylene
Diamine Tetraacetic Acid (EDTA) bottles and
identified appropriately.

Parasitological Analyses

Wet preparation: A drop of blood was placed on
a clean glass slide and covered with a coverslip to
spread the blood at a mono layer of cells. This was
examined using microscope of x40 magnification

to detect motile trypanosomes seen either directly,
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moving between the blood cells, or indirectly, as
they cause the blood cells to move. The lower the
magnification, the larger the field observed, and
the faster the examination (Cheesbrough, 2006).
Thick film: A drop of blood was placed on a clean
slide and allow to dry,it was then fixed with
absolute methanol and stained with 5% Giemsa
stain and was examined microscopically using
x100 magnification.

Thin film: A drop of blood was thinly smeared on
a clean glass slide, slide was allowed to dry before
dripping in Giemsa stain for 10minutes, washing
stain away and drying. Stained slide was viewed
under x100 magnification.

Concentration method: Three quarter level of
blood was filled into a heparinized capillary tube
sealed using modeling clay sealant and
centrifuged in a microhaematocrit rotor for 3
minutes at 3,000rpm. It was seen that most of the
white cells settled at a slower rate than the red cells
as their specific gravity is a little less than that of
the red cells, the capillary tube was placed on a
glass slide and viewed at x40 magnification for the
presence of parasites while the buffy coat that

formed between the much thicker red cell layer
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and the column of plasma was viewed
(Cheesbrough, 2004).

PCR amplification of the ITS1 gene

Extraction of trypanosome DNA was carried out
using the extraction kit method according to the
manufacturer's procedure (Bioneer Cooperation).
Extracted DNA from the recovered trypanosomes
were subjected to polymerase chain reaction
amplification involving three amplification cycles
viz: Denaturation (melting), annealing and
polymerization (extension). Amplification was
carried out using PCR premix in 20ul reaction
mixtures containing 10x reactions Buffer (10Mm
Tris-HCI), pH 8.3, 50Mm KCI; 1.5mM, 200mM
each of the four deoxynucleoside triphosphates
(dANTPs). Primers, DNA template and distilled
water were added.

The targeted DNAs containing sequence to be
amplified were subjected to 40 cycles at 94°C
denaturation for Smins, 48°C annealing for 30 sec
and 72°C elongation step for Imin after pre-
denaturation at 95°C for 5 mins (Desquesnes et al.,
2001). The amplified target gene bands were
further viewed using the Agarose gel

electrophoresis procedure.

Table 1: Primers Used For Amplification of ITS1 of the Trypanosomes

Primer Name Primer Sequence As References
KIN1 5'-GCG TTC AAA GAT TGG GCA AT -3’ (reverse) 300- Desquesnes et al,
800bp 2001
KIN2 5'-CGC CCG AAA GTT CACC -3’ (forward)
As - Amplicon size
KIN - Kinetoplast
RESULTS 2.6% (13/500) in the two study areas.

Prevalence of Trypanosoma Infection in Cattle:
Out of the five hundred (500) samples of blood
collected and analyzed, thirteen were positive for

Trypanosoma infection giving a prevalence of

The highest numbers of trypanosome cases were
detected using HCT and BCM with infection
prevalence of 2.6% each and one percent

prevalence was detected using the wet preparation
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method. No positive cases were identified with ~ morphological identification, Trypanosoma

either thick or thin film (Table 2).

Species diversity of Trypanosoma species

brucei was detected (76.9%) which exist as a
complex of subspecies and variant that is widely

spread across sub-saharan Africa (Table 3).

among cattle at the study area: Based on the

Table 2: Occurrence of Trypanosomes using Standard Trypanosome Detection Methods (STDM)

Method of screening No. examined No. positive (%) y*-value p-value
Wet mount 500 5(1.0) 27.8%4 <0.001
HCT 500 13(2.6)

Bufty coat 500 13(2.6)

Thick film 500 0(0.0)

Thin film 500 0(0.0)

Table 3: Species diversity of Trypanosomes among cattle slaughtered in selected abattoirs in

Kaduna State using STDM
Trypanosoma species No. of positive (%)
T. congolense 1(7.69)
T. brucei 10 (76.9)
T. vivax 1 (7.69)
T. evansi 1(7.69)
Total 13

Plate 1: Agarose gel image of PCR products for identification of  Trypanosoma spp
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Table 4 shows a prevalence of 25% (25 out of a
total of 100 samples analysed) using molecular
techniques. The most predominant species
isolated were subgenus Trypanozoon with 52%
prevalence, the trypanozoon consist of 5 different

species including Trypanosoma brucei g
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ambiense and Trypanosoma brucei rhodesience
(the human type) with Trypanosoma brucei
brucei, Trypanosoma evansi and Trypanosoma
equiperdum (which are of the animal type).Other
species included Trypanosoma vivax and

Trypanosoma theileri.

Table 4: Species diversity of Trypanosomes in cattle from the study area using molecular technique

Species No of positives Prevalence (%)

Trypanosoma vivax 2 8

Trypanosoma theileri 5 20

Trypanozoon group 13 52
Trypanozoon/T.theileri 16

Trypanozoon/T vivax 1 4

TOTAL 25 100

DISCUSSION lower prevalence if not properly managed could

The 2.6% prevalence reported in this study is
higher than 0.8% reported in Kwara State, Nigeria
(Habeeb ef al., 2021), 1.2% in Zaria reported in
2013 (WHO) according to a fact sheet by HAT,
1.5% reported in Obudu cattle ranch in Cross river
(Anene et al., 1991) and 1.8% reported in Sokoto
(Fajinmietal., 2010).

The lower prevalence reported in those areas is not
surprising because they were earlier designated as
tsetse and trypanosomiasis free zones (Anene et
al., 1991; Fajinmi et al., 2010; Habeeb et al.,
2021) and it could also be because of improper
report of survey or lack of thorough surveillance
carried out.

Though a higher prevalence than our findings was
reported in the same area (Kaduna) by other
authors such as Kalu et al. (1991) (53.4%),
Abenga et al. (2004) (9.1%), Samdi et al. (2011)
(9.1%), Hargrove et al. (2012) (8.4%) and
Kneeland ez al. (2012) (9.4%). The lower
prevalence in our finding could be as a result of
serious migration along the cattle route reported in

the area because of insecurity. However, this

lead to higher one due to spread.

The Standard Trypanosome Detection Method
(STDM) used in the study is to avoid misdiagnosis
of the infection as it's a combination of different
techniques. The buffy coat and haematocrit
centrifugation methods detected more of the
infection (2.6%) than other methods. This could
be as a result of the samples been in concentrated
forms hence the higher chance of detecting the
parasites. Our finding is in agreement with
Omotainse et al. (2004) and Fajinmi et al. (2010).
The predominant species detected was
Trypanosoma brucei. This agrees with
Majekodunmi et al. (2013) that isolated 7. brucei
the most. The detection of 7. brucei in Nigerian
cattle might portend serious danger not only to
cattle and other livestock but also to livestock
owners and the communities at large as it had been
reported in cattle and humans (Fevre et al., 2001;

Welburn et al., 2001 and Joshi et al., 2005).

Studies have shown that molecular diagnostic

technique is more accurate than the conventional
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parasitological techniques in detection of
trypanosomal infection from very low parasitized
samples including those from asymptomatic
animals (Baticodos ef al., 2011; Bal et al., 2014;
Gadahietal., 2014; Shaidaetal., 2018).

Several sequences have been used for the sensitive
and specific PCR-based detection of livestock
trypanosome DNA in host blood and for this study
in order to identify the parasites accurately and
detect the presence of other genotypes in the area

if possible.

The molecular technique employed in our study
showed that 25 out of the 100 samples analysed
were positive for trypanosomes using the multi
specie-specific primer (KIN1: 5- GCGTTCAAA
GAT TGG GCA AT-3 (reverse) and KIN 2: 5-
CGC CCG AAA GTT CAC C-3 (forward) the
sampling was based on our result of the mean PCV
value of (25%) obtained from our data that were

considered to be anemic according to Mamoudou
etal.(2016).

Using the KIN primers, 25% prevalence was
obtained as positive for trypanosomiasis which is
far higher than 2.6% gotten using the conventional
methods, because out of the 500 cattle examined
using the standard trypanosome detection method
(STDM), only 2.6% were infected with
trypanosomes and 97.4% as negative whereas
25% prevalence was obtained of the 100 samples

analysed using molecular technique.

In an early study by Takeet et al. (2013),
microscopy detected 15.1% positive infection of
at least one of Trypanosoma brucei, Trypanosoma
congolense or Trypanosoma vivax, while PCR
detected 63.7% positive infection of at least one of

those species which lends support to our current

finding. Microscopy has been shown to be far less
sensitive and accurate than DNA-based detection
and identification methods (Desquesnes and
Davila, 2002), while DNA-based methods have
the advantage of being more sensitive and able to
identify trypanosomes to the subspecies level as

well as mixed infections.

Our results of the PCR showed that cattle in the
two study sites harbor mature infections of 7.
vivax, T. theilleri and members of the subgenus
Trypanozoon. This implies that there is an active
transmission of these trypanosomes in the two
sites sampled; indeed the presence of
Trypanosoma species could affect the growth of

farm animal (Ng'ayo et al., 2005).

Among the trypanosomes species associated with
infections in cattle, the Trypanozoon subgenus
and 7. theilleri are likely to be the main parasites
responsible for African Animal Trypanosomiasis
(AAT) in livestock. The demonstration that the
Trypanozoon and 7. theilleri were the
predominant species in our study area is
unexpected; this is at variance with previous
reports on the prevalence of 7. vivax in several
cattle species in endemic areas (Takeet et al.,

2013; Mamoudouetal., 2016;Isaacetal., 2016).

The mixed infection we observed in cattle could
be explained by exposure of animals to infected
tsetse flies (Nakayima et al., 2012) hence the
presence of some Trypanosome species could
negatively impact human and animal health.
Mixed infections are becoming common
occurrences globally, especially in areas with
significant endemicity for bovine trypanosomiasis

(Morenikejietal., 2023).
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