JOURNAL OF ADVANCED VETERINARY AND ANIMAL RESEARCH
ISSN 2311-7710 (Electronic)
http://doi.org/10.5455/javar.2020.g387
A periodical of the Network for the Veterinarians of Bangladesh (BDvetNET)

March 2020
VOL 7, NO. 1, PAGES 6–15

ORIGINAL ARTICLE

Prevalence of cattle trypanosomosis in slaughterhouses and farms in Benin and impact
on hematocrit in cattle
Arnaud Soha1, Ignace Dotche2, Germain Achade3, Jacques Dougnon1, Issaka Y. A. Karim2, Souaïbou Farougou4,
Marc Kpodekon1

Laboratory of Research in Applied Biology (LARBA), Polytechnic School of Abomey-Calavi, University of Abomey-Calavi, Cotonou, Benin
Laboratory of Animal Biotechnology and Meat Technology (LBATV), Department of Animal Health and Production, Polytechnic School of
Abomey-Calavi, University of Abomey-Calavi, Cotonou, Benin
3
Veterinary Laboratory of Bohicon (LABOVET), Cotonou, Benin
4
Research Unit on Communicable Diseases (URMAT), Department of Animal Health and Production, Polytechnic School of Abomey-Calavi,
University of Abomey-Calavi, Cotonou, Benin
1

2

ABSTRACT

ARTICLE HISTORY

Objective: The present study aimed to determine the prevalence of bovine trypanosomosis in
Benin.
Materials and Methods: For this purpose, the blood samples were taken from 932 cattle: 573
from slaughterhouses and 359 from the farms of the targeted divisions. After the blood samples,
thick drops and blood smears were made. The capillary tubes filled with blood made it possible to
determine the hematocrit in cattle.
Results: The prevalence of trypanosomosis in farms (27.02%) was significantly higher (p < 0.001)
than that of animals in slaughterhouses (16.75%). In farms, the prevalence was 38.55% during
the rainy season against 16.67% in the dry season (p < 0.001). In slaughterhouses, prevalences
were 10.99%, 17.58%, and 21.50%, respectively, in Bohicon, Cotonou/Porto-Novo, and Parakou.
Hematocrit in slaughterhouses was 24.17% and 31.44%, respectively, in infested and non-infested
animals. In farms, this rate was 22.85% in infested animals and 29.31% in non-infested animals
(p < 0.05). Young cattle are more vulnerable to trypanosomosis than older cattle.
Conclusion: Given the endemic situation of bovine trypanosomosis and its impact on the economy, this knowledge of the health status of cattle will help out to seek ways and alternatives to
reduce the damage.
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Introduction
In West Africa, the livestock sector occupies the first place
in terms of trade and contributes to 44% of gross domestic
product (GDP) within the countries of the Economic
Community of African States West [1]. In 2012, the livestock
sub-sector reported US $ 180.6 million being 2.4% of gross
domestic product (GDP) [2]. In Benin, livestock contributed
to 5% of the overall GDP and 18% of agricultural GDP in
2010 [1]. Cattle breeding is one of the main activities carried out by the populations to provide for their needs [3,4].
It represents the second field of activity of the Beninese
agricultural sector with an annual growth of 2.6% [5–7].
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It occupies an important place in the livestock sub-sector
and represents 77% of total livestock GDP [8,9,10]. Cattle
are reared in two systems; the traditional system and the
semi-extensive system [11–14]. The animals of these two
systems are confronted with several difficulties out of
which pathologies constitute the main ones, considering
their importance. Livestock diseases have adverse effects
on animal productivity, and public health [15–19]. In both
production systems, ticks that affect farm productivity have
been identified and treatment by medicinal plants have
been proposed [20–23] and the prevalence of tuberculosis
and brucellosis was then evaluated [24–26]. In addition to
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these studies, the prevalence of trypanosomiasis has been
evaluated in semi-extensive farms, particularly state farms,
and means of trypanocidal control have been implemented
[27,28]. On the other hand, in traditional farms, the prevalence of this pathology has been evaluated only in the
Department of Atacora [29], whereas trypanosomosis has
been classified as the second pathology that affects milk after
foot-and-mouth disease [30,31]. It is important to limit the
constraints of cattle breeding to endemic animal diseases
such as African trypanosomosis to ensure food security
[32]. To improve the productivity in farms, it is essential to
extend the study on the prevalence of this disease to other
departments of the country. In order to update the data on
the disease and expand its study at the national level, the
objective of this work is to determine the prevalence of cattle trypanosomosis in Benin and impact on hematocrit.

Materials and Methods
Study area

The present study was conducted in the three main
slaughterhouses in Benin (Cotonou/Porto-Novo, Bohicon,
and Parakou) (Fig. 1) and in eight departments of Bénin
(Ouémé, Plateau, Zou, Collines, Borgou, Alibori, Atacora,
and Donga) (Fig. 2). Benin is located between latitudes
6°10′N and 12°25′N and longitudes 0°45’E and 3°55′E.
The rainy season and the dry season vary according to the

latitudes. Below latitude 7°45′N, there are two rainy seasons (from April to July and from October to November)
and two dry seasons (from December to March and from
August to September). Above latitude 8°30′N, the rainy
season extends from May to October while the dry season
covers the period from November to May.
Data collection

The study was conducted from August 2016 to July 2017.
On the one hand, the data were collected in eight divisions
of Benin (Ouémé, Plateau, Zou, Collines, Borgou, Alibori,
Atacora, and Donga). Four farms were sampled per department being two farms per commune for each season (rainy
and dry). The minimum distance between the two farms is
5 km. On the other hand, the same data were collected in
each of the three central slaughterhouses (Cotonou/PortoNovo, Bohicon, and Parakou). Data collected are blood
sample, hematocrit determination, weight, breed, sex, age,
geographical location of the sampling sites, and the date of
the last treatment against bovine trypanosomosis.
Blood collection and determination of hematocrit

Blood was collected from the jugular vein using 21-gauge
Venoject® needles and tubes containing anticoagulant
(Ethylene Diamine Tetra Acetic Triphosphate). The hematocrit was determined from the works of Woo [28]. In fact,
0.6 ml of blood were directly pipetted into microhematocrit

Figure 1. Slaughterhouses of Cotonou/Porto-Novo, Bohicon, and Parakou.
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Figure 2. Cattle farms sampled in a specific town in eight departments of Bénin.

tubes which were centrifuged at 12,000 rpm for 4 min. The
value of the hematocrit was determined using the Woo
table [28].
The age of the cattle

The age of the cattle was obtained through the information
given by the breeders, considering the dental formula and
especially the tooth wear.
The weight of cattle

The methodology used for weight gain in cattle was
adopted from previous studies by Naves [33] and Youssao
et al. [22]. The graduated tape measure was the instrument used for measuring the thoracic perimeter. The chest
perimeter was taken behind the shoulders and just behind
the tip of the elbow. The weight was then estimated using
the method of Youssao et al. [22].

Statistical analysis
Data were analyzed with SAS [36] software. For the quantitative variable (hematocrit level), an analysis of variance
was performed by the Proc Generalized Linear Model procedure. The Fisher F test was used to determine the significance of the seasonal effect, breed, age class, sex, and
location on the variable and the comparisons between the
means were made two by two using the Student t-test. For
qualitative variables (prevalence, trypanosome species),
observed frequencies were calculated by the FREQ procedure. The season effect, genetic type, age class, and sex
were highlighted on the prevalence by a Chi-square test
and the comparison of relative frequencies two by two was
made by the bilateral test of Z. For each relative frequency,
a 95% confidence interva was calculated using the formula:
IC = P  1,96

Identification of trypanosomes

In order to identify the different trypanosome species,
the parasitological analysis was carried out within 4–6 h
after sampling, after extraction of the buffy coat [34]. The
buffy coat was examined under an optical microscope after
spreading between blade and coverslip at objective 40.
The parasitemia was estimated from the correspondence
sheet defined by Murray et al. [35]. In addition, the blood
smears and thick drops were made and then examined by
an optical microscope at objective 100 for identification of
the trypanosome species based on the size and morphology criteria indicated by Hoare [24].

P (1 − P )
N

p is the relative frequency and N is the sample size.

Results

Prevalence of bovine trypanosomosis in cattle farms in
Benin
The overall annual prevalence of trypanosomosis was
27.02%. This prevalence was higher (p < 0.05) in the rainy
season than in the dry season (38% vs. 16%). The prevalence of trypanosomosis recorded in males (27.96%) is
not significantly different from that (26.69%) of females
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(Table 1). Regardless of the season, bovine trypanosomosis is mainly caused by T. vivax; this species infested cattle
in the rainy season more than in the dry season (88.24%
vs. 68.96%) (p < 0.05). Other identified trypanosome species were Trypanosoma congolense and Trypanosoma brucei (Table 2). Bovine trypanosomosis affects the youngest
cattle (0–2 years old) with a rate of 29.81%, followed by
those aged 3–6 years with a prevalence of 28.46% and
finally cattle aged at least 7 years with a prevalence of
23.39% (Table 1). No significant difference was recorded
between the different prevalences obtained; however, the
prevalence decreases with the increasing age of animals.
The highest prevalences were obtained in the Departments
of Alibori (47.5%), Atacora (31.37%), Borgou (27.27%),
Donga (30.00%) and the lowest was determined in the
Department of Collines (13.95%) (Table 1). From this
study, it was found that the bull breed had a very high
prevalence of 30.66% followed by crossbreed (17.39%)
and zebu breed (16.88%). Bovine trypanosomosis affects
all genetic types of cattle reared in Benin with a high infestation in bulls (p < 0.05) (Table 1).

Prevalence of bovine trypanosomosis in the three central slaughterhouses (Cotonou/Porto-Novo, Bohicon, and
Parakou) of Benin

Trypanosoma vivax, T. congolense, and T. brucei were the
three trypanosome species identified in this study. Of the
positive samples, 70.1% came from samples taken during
the rainy season and 29.89% from the dry season. The frequency of T. vivax infestation in the rainy season (88.24%)
was significantly higher (p < 0.05) than in the dry season
(68.96%). No significant variation was recorded for the
proportions of T. congolense and T. brucei, neither during
the rainy season nor in the dry season (Table 2).

The hematocrit of cattle infested with trypanosomes
(24.17%) was significantly lower (p < 0.001) compared to
the rate obtained in cattle apparently healthy (31.44%),
(Table 6). The hematocrit rate in cattle aged between 3
years and 6 years was 29.67 ± 1.14, compared to 25.98
± 1.26 for cattle aged ≥ 7 years (p > 0.05). The hematocrit level obtained in the youngest animals (0–2 years)
was 27.76% ± 2.19%. The consideration of the three age
classes shows a variation (p < 0.05) (Table 6).

Frequency of infestation of cattle by different species of
trypanosomes according to the seasons in Benin farms

Hematocrit variation factors in cattle reared in Benin

The average hematocrit of cattle in the different farms in
Zou, Collines, Ouémé, Plateau, Borgou, Alibori, Atacora, and
Donga was 27.63% ± 1.90 in the rainy season and 24.54%
± 1.88 in the dry season. Hematocrit in cattle with trypanosomosis in this study (22.85%) was significantly lower
(p < 0.05) compared to apparently healthy cattle (29.31%).
Genetic type has no influence on hematocrit expression
(Table 3). Cattle in the department of Ouémé had a hematocrit 35.83% ± 3.27%, much higher than those recorded
in the other departments, which varied between 23.70%
and 27.03% (p < 0.01).

Overall prevalence of bovine trypanosomosis in central
slaughterhouses of Benin was 16.75%. This prevalence
was higher (p < 0.05) in animals slaughtered in Parakou
(21.5%) than in those slaughtered at Bohicon (17.58%)
and Cotonou (10.99%) slaughterhouses (Table 1). We
recorded 16.2%, 19.56, and 14.79% for crossbreed, bull,
and zebus, respectively. The lowest prevalence was
observed in zebus and the highest was determined for
bulls (Table 5). The prevalence of trypanosomosis by sex
in the different slaughterhouses (Cotonou/Porto-Novo,
Bohicon, and Parakou) revealed respective rates of 14.84%
and 18.62% in females and males. Young cattle (aged 0–2
years) are more infested with trypanosomes with a prevalence of 19.57%; cattle aged between 3 and 6 years old
was 16.96% and then old ones 15.97%, respectively
(Table 5). Bovine trypanosomosis negatively affects the
weight of cattle (p < 0.05).
Factors of variation of hematocrit in cattle slaughtered in
slaughterhouses of Benin

Frequencies and species of trypanosomes present in the
animals slaughtered in the different slaughterhouses of
Benin

Hematocrit rate in relation to the season and the Division

Out of the 96 cattle infested by the various species of
Trypanosoma, three species were identified. These
are T. vivax, T. congolense, and Trypanosoma brucei.
Trypanosoma vivax was abundantly observed with a prevalence of 79.17% compared to 8.33% for T. congolense and
5.21% for T. brucei. A mixed infestation rate of 7.29% was
obtained in the animals reported positive in this study
(Fig. 3). The highest infestations were obtained during the
period from July to December (Fig. 4).

In Ouémé, the average hematocrit rate in the rainy season
was 44.10% ± 3.71% against 29.80% ± 3.71% in the dry
season (p < 0.01). No significant variation was observed
for mean hematocrit levels for cattle in other departments
in both the rainy and dry seasons (Table 4).

The annual prevalence of trypanosomosis in farms was
27.02%. Lower prevalence of 0%–20% have been reported
in bulls at the Okpara breeding farm in Benin [27]. The
difference between our value and that of these authors
is explained by the breeding method. In fact, the samples

Discussion
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Table 1. Predominance of bovine trypanosomosis in cattle farms in Benin according to the seasons.
Variables

Season

Number

Prevalence (%)

Confidence interval

Rainy season

179

38.55a

7.13

Dry season

180

16.67b

5.44

Total

359

27.58

4.62

Threshold of significance
Sex

***

Female

266

26.69a

5.32

Male

93

27.96a

9.20

Bull

259

31.66a

Zebu

77

16.88b

8.37

Crossbred

23

17.39ab

15.49

[0 – 3 year]

104

29.81a

8.79

[3 – 7 year]

130

28.46a

7.76

≥7 years

125

23.39a

7.42

Alibori

40

47.50a

15.48

Atacora

51

31.37ab

12.73

Borgou

44

27.27b

13.16

Collines

43

13.95b

10.36

Donga

50

30.00ab

12.70

Ouémé

40

22.50b

12.94

Plateau

49

20.41b

11.29

Zou

42

23.81b

12.88

Threshold of significance

Genetic type

NS

Threshold of significance

Age class

*

Threshold of significance

Departments

5.66

NS

Threshold of significance

*

The inter-column percentages of the same column followed by different letters differ significantly at the 5%
threshold. NS = not significant, * = p < 0.05, *** = p < 0.001.

analyzed in this study were taken from cattle produced in
the traditional system whereas the animals on which Allou
et al. [37] worked, are reared in the semi-improved system.
In this semi-improved breeding, the animals benefit from a
regular preventive treatment against trypanosomosis contrary to the traditional system where the animals are treated
rarely, most often symptomatically [38]. The increase in the
prevalence of trypanosomosis in extensive production compared to intensive breeding has been reported in Nigeria by
Majekodunmi et al. [25]. Higher prevalence (33%–44%) than
those in our study were reported in Burkina Faso [39] and
Togo [40]. However, this pathology remains a concern in the
Okpara farm because the cumulative prevalence over a year
is about 80% and control measures must go beyond trypanocidal treatments by including means of combating the vector
that is the tse-tse fly [41,42]. This is the fundamental reason
why [43] advocates the use of neem oil in tsetse control.
A strong proliferation of tsé-tsé fly in the rainy season,
a period more conducive to its proliferation [27], justifies
the increase in prevalence in the rainy season compared to

Table 2. Frequency of cattle infestation by trypanosome species by
season.
Rainy season (N = 68)
Variables

Dry season (N = 29)

Rate (%)

Confidence
interval

Rate (%)

Confidence
interval

T. vivax

88.24a

7.66

68.96b

16.84

T. congolense

a

7.35

6.20

10.34

11.08

T. brucei

4.41a

4.88

3.45a

6.64

Mixed infestations

0.00

0.00

17.24

13.75

a

The percentages of the same line followed by different letters differ
significantly at the 5% threshold. N = effective.

the dry season. This same seasonal variation in the prevalence of trypanosomosis has been reported by Talaki
et al. [2] in Mali, Ohaeri [19] in Nigeria, Abdoulmoumini
et al. [30] in Cameroon and Degneh et al. [32] in Ethiopia
and confirms the finding of Dicko et al. [44] who observe
a high risk of trypanosomosis prevalent in the rainy season and around rivers in the dry season. Trypanosomosis
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Table 3. Factors of changes in hematocrit in cattle.
Variables
Status with
trypanosomosis

Genetic type

Numbers
97

22.85a

1.63

Negative

262

29.31b

2.23

Bull

259

26.63a

1.36

Zebu

77

a

28.12

1.91

Crossbred

23

26.49a

3.71

[0 – 3 year]

104

25.84a

3.03

[3 – 7 year]

130

a

28.01

1.70

≥7 year

125

24.39a

1.95

Rainy season

179

27.63a

1.90

Dry season

180

a

24.54

1.88

Threshold of significance

**

NS

Threshold of significance
Season

NS

Threshold of significance

Departments

Standard error

Positive

Threshold of significance

Age class

Mean

NS

Alibori

40

24.83b

2.91

Atacora

51

24.26b

2.61

Borgou

44

b

24.58

3.01

Collines

43

25.09b

2.75

Donga

50

b

23.36

2.70

Ouémé

40

35.83a

3.27

Plateau

49

b

23.70

2.92

Zou

42

27.03b

2.93

*

Threshold of significance

The inter-column percentages of the same column followed by different letters differ significantly
at the 5% threshold. NS = not significant, * = p < 0.05, ** = p < 0.01.

is strongly associated with the presence of tsetse flies
[45]. The three species of trypanosomes present in different farms and slaughterhouses were T. vivax, T. congolense, and T. brucei. These species have already been
reported in Benin as responsible for animal trypanosomosis [27–29,35,46]. Among these species, T. vivax is responsible for most diseases as reported by Allou et al. [37] in
Benin, Sow et al. [47] and Dayo et al. [48] in Burkina Faso,
Mamoudou et al. [49] in Cameroon, and Nnko et al. [34] in
Tanzania and Boulangé et al. [50] in Sub-Saharan Africa.
The prevalence of trypanosomosis in slaughterhouses
has been lower than that recorded on farms because
slaughterhouses receive animals from other countries
besides those raised on the national territory. This difference can also be explained by the antemortem inspections
carried out in slaughterhouses, which make it possible to
isolate sick animals before slaughter. The prevalence of
trypanosomosis at the Parakou slaughterhouse was higher
than that at the slaughterhouses of Bohicon and Cotonou/
Porto-Novo because this slaughterhouse is located in northern Benin and receives more animals from northern farms

Table 4. Hematocrit rate in relation to the season and the division.
Departments

Hematocrit in
rainy season (%)

Hematocrit in dry
season (%)

Threshold
significance

N

Mean

ES

N

Mean

ES

Alibori

20

25.10

3.71

20

25.50

3.71

NS

Atacora

24

25.71

3.38

27

25.52

3.19

NS

Borgou

22

26.77

3.54

22

24.68

3.54

NS

Collines

23

27.39

3.46

20

28.20

3.71

NS

Donga

25

26.56

3.32

25

24.16

3.32

NS

Ouémé

20

44.10

3.71

20

29.80

3.71

***

Plateau

23

24.39

3.46

26

27.00

3.25

NS

Zou

22

30.45

3.54

20

28.85

3.71

NS

NS = not significant, *** = p < 0.001.

where high prevalences were registered compared to the
other two slaughterhouses in the south of the country. This
recorded the spatial variation of the trypanosomosis prevalence has already been reported in several countries such
as Benin, Togo, Côte d’Ivoire, Mali [29,36,40,51,52,53]. The
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Table 5. Overall prevalence of bovine trypanosomosis according to central slaughterhouses,
genetic type, age, weight, and sex of cattle.
Variables

Slaughterhouses

Numbers

Rate (%)

Confidence interval

Bohicon

191

10.99b

4.44

Cotonou/Porto-Novo

182

ab

17.58

5.53

Parakou

200

21.50a

5.69

Total

573

16.75

3.05

Bull

225

a

19.56

5.18

Zebu

311

14.79a

3.95

Crossbreed

37

a

16.22

11.88

Threshold significance

Genetic type

*

Threshold significance

Age class

NS

[0 – 3 year]

46

19.57a

11.47

[3 – 7 year]

289

16.96a

4.33

≥7 year

238

a

15.97

4.65

Threshold significance
Sex

NS

Female

283

14.84a

4.14

Male

290

18.62a

4.48

Positive to trypanosomosis

96

221.67

4.901

Negative to trypanosomosis

477

239.98

2.201

Threshold significance
Weight

NS

Threshold significance

*

The inter-column percentages of the same column followed by different letters differ significantly at the
5% threshold. 1 = standard deviation, NS = not significant, * = p < 0.05.

Table 6. Hematocrit variation factors in cattle slaughtered in central slaughterhouses in Benin.
Variables
Status for trypanosomosis

Numbers

Mean

Standard error

Positive

96

24.17b

1.64

Negative

477

31.44a

1.05

Threshold significance

Genetic type

***

Bull

225

26.09a

1.18

Zebu

311

28.44a

1.20

Crossbreed

37

28.88a

2.40

Seuil de significativité

Age class

NS

[0 – 3 year]

46

27.76ab

2.19

[3 – 7 year]

289

29.67a

1.14

≥7 year

238

25.98b

1.26

Threshold significance
Sex

*

Female

283

28.09a

1.31

Male

290

27.51a

1.31

Threshold significance

NS

The interclass averages of the same column followed by different letters differ significantly at the 5%
threshold. NS = not significant, * = p < 0.05; *** = p < 0.001.

prevalence of trypanosomosis in Donga (30%) was significantly higher than that (6.7%) reported by Farougou et al.
[51]. This difference can be explained by breeding mode,
sample size, and genetic type.

Bovine trypanosomosis increases the vulnerability of
cattle to anemic disorders by a drop of hematocrit. The
results of this study are similar to those found by Van den
Bossche and Rowlands [42] in Zambia, Abebe et al. [55]
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difference in variation is related to the sample size, which
was low for farm animals than those in slaughterhouses.
These results obtained in farms go in the same direction
as those reported by Tanenbe et al. [21] who point out that
the age of animals has little influence on hematocrit levels.
It is the same for the genetic type.

Conclusion

Figure 3. Monthly frequency of different species of trypanosomes.

Bovine trypanosomosis is a parasitic disease caused by
T. vivax, T. congolense, and T. brucei with a predominance of
T. vivax in Bénin. This prevalence varies from one slaughterhouse to another and from one department to another. The
disease has a high prevalence in the rainy season compared
to the dry season. It also causes a decrease of the hematocrit in cattle with trypanosomosis because of the hematophagous nature of Trypanosoma spp., which exposes them
to anemic disorders responsible for their vulnerability. The
results of the present study show that the hematocrit rate
does not vary regardless of the genetic type and sex of the
cattle, but decreases due to trypanosome infestation.
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Figure 4. Monthly frequency of trypanosome infestations.

and Moti et al. [3] in Ethiopia, Sheferaw et al. [56] and
Ngomtcho et al. [57] in Cameroon who concluded that
hematocrit and red blood cell counts are declining in cattle
with trypanosomosis. This is linked to the hematophagous
nature of trypanosomes.
The absence of the effect of sex on the prevalence of
trypanosomosis recorded in this study was also reported
by Achukwi and Musongong [43] in Cameroon and Isamah
and Otesile [6] in Nigeria. Animals aged 0–2 years had a
prevalence above animals over 7 years old. However, this
difference was not significantly different, unlike Farougou
et al. [51] who report significant variation in the prevalence
of trypanosomosis by age group with higher frequencies in
calves and juveniles. The absence of this effect in this study
is due to the difference observed in the age categories at
the level of the two works. This age effect was reported by
Magona et al. [20] in Uganda. The effect of the genetic type
recorded in this study was also reported by Farougou et al.
[51] in Benin. The high prevalence recorded in bulls is due
to the trypanotolerance of this genetic type which makes it
less treated by trypanocidal by breeders.
Hematocrit rate was not influenced by the age of
farmed cattle, contrary to that of slaughtered animals. This

We thank the Livestock Directorate (DE), the Agents of the
Regional Action Center for Rural Development (CARDER)
and the members of the Veterinary Laboratory of Bohicon
(LABOVET), Diagnosis and Seroprevalence Laboratory of
Parakou (LADISERO) not to mention all those who facilitated the task when collecting the sample. This project was
funded by the National Fund for Research and Scientific
Innovation (FNRSIT-FC-2015).

Conflict of interests

There is no conflict of interest to declare.

Authors’ contribution

SSAS and ID have participated in developing the protocol,
the sample blood, and in drafting the manuscript. SSAS
and AG participated in the identification of Trypanosoma
and the development of the database. PS contributed to
the translation of the manuscript. DTJ; YAKI; FS, and KTTM
supervised the analysis of the statistical results and the
correction of the manuscript. All authors have read and
approved the content.

References
[1]

Traoré F, Waongo A, Sanou A, Ba MN, Dabiré C, Sanon A, et al. Effects
of cold- and hot-pressed neem oil on eggs of the pod-sucking bug
Clavigralla tomentosicollis Stål (Hemiptera: Coreidae) and its parasitoid Gryon fulviventre Crawford (Hymenoptera: Scelionidae)
under laboratory conditions. Afr Entomol 2019; 27(2):395–402;
https://scihub.se/https://doi.org/10.4001/003.027.0395

http://bdvets.org/javar/	
Soha et al./ J. Adv. Vet. Anim. Res., 7(1): 6–15, March 2020

13

[2]

[3]

[4]
[5]

[6]

[7]
[8]
[9]

[10]
[11]
[12]

[13]
[14]
[15]
[16]

[17]
[18]

Talaki E, Sidibe I, Diall O, Affognon H, Grace D, Djiteye A, et al.
Seasonal variations and risk factors of animal trypanosomoses in
a chemoresistance context in the Sikasso area in Mali. Bull Anim
Health Prod Afr 2009; 57(2):149–60; https://doi.org/10.4314/
bahpa.v57i2.44978
Moti Y, De Deken R, Thys E, Van Den Abbeele J, Duchateau L,
Delespaux V. PCR and microsatellite analysis of diminazene
aceturate resistance of bovine trypanosomes correlated to knowledge, attitude and practice of livestock keepers in South-Western
Ethiopia. Acta Trop 2015; 146:45–52; https://doi.org/10.1016/j.
actatropica.2015.02.015
Réseau de Prévention des Crises Alimentaires (RPCA). Rôle et
place de l’élevage dans l’espace ouest africain. Accra (Ghana),
26ème réunion annuelle, 14–16 décembre 2010, 2 p.
Association Nationale des Organisations Professionnelles
d’Eleveurs du Bénin (ANOPER, Bénin). Situation actuelle de
l’élevage et des éleveurs de ruminants au Bénin; Analyses
et perspectives. Annexe du document d’orientation Stratégique de
l’ANOPER. République du Bénin, p 68, 2014.
Isamah CI, Otesile EBO. Prevalence of African Trypanosomiasis
among cattle of different age groups breeds and sex. In Proceedings
and Abstracts of the 34th Annual National Congress of the Nigerian
Veterinary Medical Association, Oct 27–31, Osogbo, Nigeria, 1997,
pp 108–111.
Direction de l’élevage (DE), Estimation 2014.
Diall O, Cecchi G, Wanda G, Argiles-Herrero R, Vreysen MJB, Cattoli
G, et al. Developing a progressive control pathway for African animal Trypanosomosis. Trends Parasitol 2017; 33:499–509; https://
doi.org/10.1016/j.pt.2017.02.005
Grace D, Himstedt H, Sidibe I, Randolph T, Clausen PH. Comparing
FAMACHA© eye color chart and Hemoglobin Color Scale tests for
detecting anemia and improving treatment of bovine trypanosomosis in West Africa. Vet Parasit 2007; 147(1–2):26–39; https://
doi.org/10.1016/j.vetpar.2007.03.022
MAEP (Ministère de l’Agriculture de l’Elevage et de la Pêche).
Annuaire statistique du Ministere de l’Agriculture de l’Elevage et
de la Peche. DPP/MAEP, Benin, 2004, p 31.
Adinci KJ, Yessinou RE, Adehan SB, Yovo M, Ahounou S, Sessou P,
et al. In vitro evaluation of the acaricidal effect of three essential oils
extracted from aromatic local plants on Rhipicephalus (Boophilus)
microplus ticks in Benin. Int J Adv Res 2015; 3(11):1514–20.
De Clercq EM, Vanwambeke SO, Sungirai M, Adehan S, Lokossou
R, Madder M. Geographic distribution of the invasive cattle tick
Rhipicephalus microplus, a country-wide survey in Benin. Exp
Appl Acarol 2012; 58(4):441–52; https://doi.org/10.1007/
s10493-012-9587-0
Doko A, Guedegbe B, Baelmans R, Demey F, N’diaye A,
Pandey VS, et al. Trypanosomiasis in different breeds of cattle from Benin. Vet Parasitol 1991; 40(1–2):1–7; https://doi.
org/10.1016/0304-4017(91)90078-A
Houessou SO, Dossa LH, Diogo RV, Houinato M, Buerkert A, Schlecht
E. Change and continuity in traditional cattle farming systems of
West African Coast countries: a case study from Benin. Agric Syst
2019; 168:112–22; https://doi.org/10.1016/j.agsy.2018.11.003
FAO. Food outlook - biannual report on global food markets. Food
and Agriculture Organization, Rome, Italy. p 164, 2019.
Adjou Moumouni PF. Evaluation des performances zootechniques
des bovins de race Borgou en sélection à la ferme d’élevage de l’Okpara, Bénin, Doctoral dissertation, Thèse de Doctorat en médecine
vétérinaire, Ecole Inter-Etats des Sciences et Médecine Vétérinaire
de Dakar (EISMV), Dakar, Senegal, 2006.
Perry B, Grace D. The impacts of livestock diseases and their control on growth and development processes that are pro-poor.
Philos Trans R Soc Lond B Biol Sci 2009; 364(1530):2643–55;
https://doi.org/1098/rstb.2009.0097
Cherenet T, Sani RA, Speybroeck N, Panandam JM, Nadzr S,
Van den Bossche P. Acomparative longitudinal study of bovine

[19]
[20]
[21]

[22]
[23]
[24]
[25]

[26]

[27]
[28]
[29]
[30]
[31]

[32]

[33]
[34]

trypanosomosis in tsetse-free and tsetse-infested zones of
the Amhara Region, northwest Ethiopia. Vet Parasitol 2006;
140:251–8.
Ohaeri CC. Prevalence of trypanosomiasis in Ruminants in parts of
Abia state, Nigeria. J Anim Vet Adv 2010; 9(18):2422–6; https://
doi.org/10.3923/javaa.2010.2422.2426
Magona JW, Greiner M, Mehlitz D. Impact of tsetse control on
the age-specific prevalence of trypanosomosis in village cattle in
southeast Uganda. Trop Anim Health Prod 2000; 32(2):87–98;
https://doi.org/10.1023/A:1005278619023
Tanenbe C, Gambo H, Musongong AG, Boris O, Achukwi MD.
Prevalence of bovine trypanosomosis in the Faro and Deo, and
Vina divisions in Cameroon: outcome of 20 years of tsetse control.
Revue d’Élevage et de Médecine Vétérinaire des Pays Tropicaux
2010; 63(3/4):63–9; https://doi.org/10.19182/remvt.10099
Youssao AI, Ahissou A, Touré Z, Leroy PL. Productivité de la
race Borgou à la ferme d’élevage de l’Okpara au Bénin. Revue
d’elevage et de medecine veterinaire des pays tropicaux 2000;
1;53(1):67–74; https://doi.org/10.19182/remvt.9766
Noudèkè ND, Dotché I, Ahounou GS, Karim IY, Farougou S.
Inventory of medicinal plants used in the treatment of diseases
that limit milk production of cow in Benin. J Adv Vet Anim Res
2017b; 4(1):1–4; https://doi.org/10.5455/javar.2017.d183
Hoare CA. The trypanosomes of mammals. A zoological monograph, 1972.
Majekodunmi AO, Fajinmi A, Dongkum C, Picozzi K, Thrusfield MV,
Welburn SC. A longitudinal survey of African animal trypanosomiasis in domestic cattle on the Jos Plateau, Nigeria: prevalence, distribution and risk factors. Parasit Vectors 2013; 6(1):239; https://
doi.org/10.1186/1756-3305-6-239
Terefe E, Haile A, Mulatu W, Dessie T, Mwai O. Phenotypic characteristics and trypanosome prevalence of Mursi cattle breed
in the Bodi and Mursi districts of South Omo Zone, southwest
Ethiopia. Trop Anim Health Prod 2015; 47(3):485–93; https://doi.
org/10.1007/s11250-014-0746-7
Adehan SB, Adakal H, Gbinwoua D, Zoungrana S, Toé P, Ouedraogo
M, et al. West african cattle farmers’ perception of tick-borne diseases. Ecohealth 2018; 15(2):437–49; https://doi.org/10.1007/
s10393-018-1323-8
Woo PTK. The haematocrit centrifuge technique for the diagnosis
of African trypanosomiasis. Acta Trop 1970; 27(4):384–6.
Adinci KJ, Akpo Y, Sessou P, Yessinou RE, Adehan SB, Youssao AK,
et al. Influence of transhumance on the spread of Rhipicephalus
microplus (Canestrini, 1888) in Benin. J Adv Vet Anim Res 2018;
5(2):226–33; https://doi.org/10.5455/javar.2018.e272
Abdoulmoumini M, Jean EN, Suh PF, Youssouf MM. Prevalence
and impact of bovine trypanosomiasis in Mayo Rey division, a
Soudano-Sahelian zone of Cameroon. J Parasit Vector Biol 2015;
7(5):80–8.
Noudèkè ND, G, Pomalégni C, Mensah S, Aplogan LG, Atchade
G, et al. Prevalence of bovine brucellosis, tuberculosis and dermatophilosis among cattle from Benin’s main dairy basins. J Vet
Med Anim Health 2017; 9(5):97–104. https://doi.org/10.5897/
JVMAH2017.0567
Degneh E, Shibeshi W, Terefe G, Asres K, Ashenafi H. Bovine trypanosomosis: changes in parasitemia and packed cell volume in
dry and wet seasons at Gidami District, Oromia Regional State,
western Ethiopia. Acta Vet Scand 2017; 59(1):59; https://doi.
org/10.1186/s13028-017-0327-7
Naves M. Etalonnage d’une relation de barymétrie entre le
périmètre thoracique et le poids vif chez les bovins Créoles de
Guadeloupe. Note technique à l’attention de la DSV de Guadeloupe,
INRA URZ-2007, 2007.
Nnko HJ, Ngonyoka A, Salekwa L, Estes AB, Hudson PJ, Gwakisa PS,
et al. Seasonal variation of tsetse fly species abundance and prevalence of trypanosomes in the Maasai Steppe, Tanzania. J Vector
Ecol 2017; 42(1):24–33; https://doi.org/10.1111/jvec.12236

http://bdvets.org/javar/	
Soha et al./ J. Adv. Vet. Anim. Res., 7(1): 6–15, March 2020

14

[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]

Murray M, Murray PK, McIntyre WIM. An improved parasitological
technique for the diagnosis of African trypanosomiasis. Trans R
Soc Trop Med Hyg 1977; 71(4):325–6.
SAS. Base SAS® 9.4 Procedures guide: statistical procedures. 2nd
edition, SAS Institute Inc, Cary, NC, 2013.
Allou SD, Farougou S, Salifou S, Ehilé E, Geerts S. Dynamique des
infections trypanosomiennes chez des bovins Borgou à la ferme de
l’Okpara au Bénin. Tropicultura 2010; 28(1):37–43.
Bengaly Z, Ganaba R, Sidibé I, Desquesnes M. Trypanosomose animale chez les bovins dans la zone Sud-soudanienne du Burkina
Faso. Résultats d’une enquête sérologique. Rev d’Elev Méd Vét Trop
2001; 54(3–4):221–4; https://doi.org/10.19182/remvt.9777
Talaki E, Dao B, Dayo GK, Alfa E, N’Feide T. Trypanosomoses animales dans la Plaine de Mô au Togo. Int J Biol Chem Sci 2014;
8(6):2462–9; https://doi.org/10.4314/ijbcs.v8i6.9
Vikou R, Aplogan LG, Ahanhanzo C, Baba-Moussa L, Gbangboche
AB. Prévalence de la brucellose et de la tuberculose chez les bovins
au Bénin. Int J Biol Chem Sci 2018; 12(1):120–8; https://doi.
org/10.4314/ijbcs.v12i1.9
Koutinhouin B, Youssao AK, Houehou AE, Agbadje PM. Prevalence
of bovine brucellosis in the traditional breeding supported by the
PDE (Projet pour le Developpement de l’Elevage) in Benin. Revue
de Medecine Veterinaire 2003; 154(4):271–6.
Van den Bossche PR, Rowlands GJ. The relationship between the
parasitological prevalence of trypanosomal infections in cattle and
herd average packed cell volume. Acta Trop 2001; 7 8(2):163–70;
https://doi.org/10.1016/S0001-706X(00)00182-0
Achukwi MD, Musongong GA. Trypanosomosis in the Doayo/
Namchi (Bos taurus) and zebu white fulani (Bos indicus) cattle in
faro division, north Cameroon. J Appl Biosci 2009; 15:807–14.
Dicko AH, Percoma L, Sow A, Adam Y, Mahama C, Sidibé I. A spatio-temporal model of African animal trypanosomosis risk. PLoS
Negl Trop Dis 2015; 9(7):e0003921; https://doi.org/10.1371/
journal.pntd.0003921
Lesse P, Houinato MR, Djenontin J, Dossa H, Yabi B, Toko I, et al.
Transhumance en République du Bénin: états des lieux et contraintes. Int J Biol Chem Sci 2015; 9(5):2668–81. https://doi.
org/10.4314/ijbcs.v9i5.37
Iwaka C. Prevalence of bovine trypanosomiasis in the N’dali commune of northeastern Benin. Professional Master Grade, University
of Parakou, Parakou, Bénin, 2019.
Sow A, Ganaba R, Percoma L, Sidibé I, Bengaly Z, Adam Y, et al.
Baseline survey of animal trypanosomosis in the region of the

[48]
[49]
[50]
[51]
[52]
[53]

[54]
[55]
[56]
[57]

Boucle du Mouhoun, Burkina Faso. Res Vet Sci 2013; 94(3):573–8;
https://doi.org/10.1016/j.rvsc.2012.12.011
Dayo GK, Bengaly Z, Messad S, Bucheton B, Sidibe I, Cene B.
Prevalence and incidence of bovine trypanosomosis in an
agro-pastoral area of southwestern Burkina Faso. Res Vet Sci 2010;
88(3):470–7; https://doi.org/10.1016/j.rvsc.2009.10.010
Mamoudou A, Njanloga A, Hayatou A, Suh PF, Achukwi MD. Animal
trypanosomosis in clinically healthy cattle of north Cameroon:
epidemiological implications. Parasit Vectors 2016; 9(1):206;
https://doi.org/10.1186/s13071-016-1498-1
Boulangé A, Pillay D, Chevtzoff C, Biteau N, Comé de Graça V,
Rempeters L, et al. Development of a rapid antibody test for pointof-care diagnosis of animal African trypanosomosis. Vet Parasitol,
2017; 233:32–8. https://doi.org/10.1016/j.vetpar.2016.11.017
Farougou S, Allou SD, Sankamaho I, Codjia V. Prevalence of trypanosome infections in cattle and sheep in the Benin’s West
Atacora agroecological zone. Tropicultura 2012; 30(3):141–6.
Tondel F. Dynamiques régionales des filières d’élevage en Afrique
de l’Ouest: Etude de cas centrée sur la côte d’ivoire dans le bassin
commercial central. Document de réflexion no 241, p 39, 2019.
Acapovi-Yao GL, Desquesnes M, Hamadou S, N’Goran E. Prévalence
parasitologique et sérologique des trypanosomoses chez trois
races bovines en zones à glossines et présumée indemne, Côte
d’Ivoire. Agron Afr 2009; 21(2); https://doi.org/10.4314/aga.
v21i2.49811
Youssao AK. Programme national d’amélioration génétique. Projet
d’Appui aux Filières Lait et Viande (PAFILAV). Cotonou, Bénin, p
344, 2015.
Abebe R, Gute S, Simon I. Bovine trypanosomosis and vector density in Omo-Ghibe tsetse belt, South Ethiopia. Acta Trop 2017;
167:79–85; https://doi.org/10.1016/j.actatropica.2016.12.016
Sheferaw D, Birhanu B, Asrade B, Abera M, Tusse T, Fikadu A, et
al. Bovine trypanosomosis and Glossina distribution in selected
areas of southern part of Rift Valley, Ethiopia. Acta Trop 2016;
154:145–8; https://doi.org/10.1016/j.actatropica.2015.11.002
Ngomtcho SC, Weber JS, Bum EN, Gbem TT, Kelm S, Achukwi MD.
Molecular screening of tsetse flies and cattle reveal different
Trypanosoma species including T. grayi and T. theileri in northern Cameroon. Parasit Vectors 2017; 10(1):631; https://doi.
org/10.1186/s13071-017-2540-7

http://bdvets.org/javar/	
Soha et al./ J. Adv. Vet. Anim. Res., 7(1): 6–15, March 2020

15

