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ABSTRACT

A cross-sectional study involving a questionnaigarasitological examination of cattle and
entomological prospection were conducted in theadweDivision of Cameroon from December 2013 to May
2014 in two seasons for the first time. The objesi were to determine the prevalence of bovine
trypanosomiais and its vectors. Peasant farm@rs95 were interviewed. Standard protocols for
parasitological, hematocrit analysis as well apdanosome identification were used. Acetone baiteg b
biconical trapgn=5) were used for entomological survey. Questionnsirwey revealed that trypanosomiasis
was one of the major health problems affecting afsnand a hindrance to agricultural activities. Bherall
prevalence was 10.3431/303). Trypanosome species identified consisted Tofvivax (58.1%),T. brucei
(25.8%),T. congolens€9.6%) and a mix infectionTfypanosoma congolenseTrypanosoma vivgx(6.5%).
Vector survey revealed highest fly catch in Bafubdivision as compared to others with a significant
difference(P<0.09. Fly types recorded include@abanusl125 (71.4%),Stomoxys31 (17.7%) andslossina
morsitans submorsitank9 (10.9%). The overall Apparent Density (AD) wiaS3 fly per trap per day (f/it/d).
Therefore, vector transmission and impact of thgealie on production is alarming and should not be
neglected. Control strategies have to be designddraplemented in Mezam Division in order to eratica
trypanosomiasis and its vectors.
© 2016 International Formulae Group. All rights exged.
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INTRODUCTION is rightfully considered as a root cause of

Trypanosomiasis is among the well- poverty in the continent (Vreysen, 2006).
known constraints to livestock production in  However, 37countries are affected covering
Africa. It causes a serious and often fatal an area of about nine million square
disease, mainly in rural poor communities and kilometers (Vreysen, 2006). It is estimated
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that about 50 million cattle are exposed to the
disease and 35 million doses of trypanocides
are used per year (Holmes et al., 2004). The
direct and indirect annual losses are estimated
at US$ 4.5 billion (Hursey, 2001). Cameroon,
considered as Africa in miniature, is one of
the countries in the sub-Saharan Africa
actively involved in livestock production.
Several studies on the epidemiology of
African Animal Trypanosomiasis (AAT) have
already been conducted in the Northern part of
the country and especially in the Adamaoua
Region to define the disease situation
(Achukwi and Musongong, 2009; Mamoudou
et al., 2009; Tanenbe et.,aP010; Sevidzem,
2015).

The North-West Region of Cameroon
is one of the potential regions as far as
livestock production is concerned. With
regards to its geographical landscape, altitude
variation, temperature rainfall and climatic
conditions may favour the existence of
suitable habitats for tsetse and other biting
flies. Up to date, there are no studies on the
epidemiology and prevalence of AAT as well
as its vectors across Mezam Division. This
study is the first empirical assessment of the
current status of AAT in the area. The major
objectives of the study were to verify whether
there is any correlation between the utilization
of trypanocides and the existence of the
disease, determine the prevalence of
trypanosome species, identify the vectors and
determine their Apparent Densities (AD).

MATERIALS AND METHODS
The study area

The study was conducted from
December 2013 to May 2014 in Bali, Santa
and Bafut Sub-Divisions in North-West
Region of Cameroon (Figure 1). The Bafut,
Bali and Santa Sub-Divisions in the Mezam
Division were chosen for the study because
these areas are mainly made up of Peasant
farmers. Mezam Division has a surface area of
about 17400 square kilometers and a
population of above 850000 inhabitants.
Administratively, Mezam Division has seven
Sub-Divisions namely: Bamenda |, Bamenda
I, Bamenda lll, Bafut, Bali, Santa and Tubah
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(MAOAR, 2013). The Division is made up of
mainly the savannah vegetation having some
natural forest reserves like the Bafut and
Ngemba Forest Reserves. It comprises two
distinct seasons: dry season which usually
starts in mid-October and ends in mid-March
while the rainy season begins in mid-March
and ends in mid-October. However, this is
unpredictable due to seasonal climatic
changes. The mean annual rainfall of the
Division ranges between 1884 and 2000 mm
according to Mezam National Meteorological
Service Agency, (MNMSA) MNMSA (2013).
The Division is geographically located within
the Western highlands of the country between
latitude 540" and 715" North, and longitude
9° 15" and 11 5° East with an altitude
variation ranging from lower (<900 m), mid
(900-1500 m) and to higher altitude (>1500
m) above sea level (MNMSA, 2013). The
livestock population of the Division is
estimated over 1318 cattle herds, over 22 375
flocks of sheep, 46 024 flocks of goat, 469
horse groups, over 23 702 pig groups, over
1500 fish ponds and over 538 369 poultry
farms according to Mezam Agriculture Office
Annual Report (MAOAR), MAOAR (2013).

Study design

This study was partitioned into three
parts that is: a questionnaire, parasitological
and entomological survey.
Questionnaire survey

Ninety-five (95) randomly scattered
cattle breeders were interviewed from the
representative habitats with the aid of a
questionnaire, with objectives to investigate
the presence of hematophagous flies, livestock
constraints, bovine trypanosomiasis, livestock
management, socio-economic status, herd
composition, use and source of trypanocidal
drugs.
Study population and sampling method

The study animals were local cattle
breeds kept under smallholder extensive
management system in the Mezam Division.
A cross-sectional study design was used to
determine the prevalence of bovine
trypanosomiasis. A random sampling and
purposive sampling methods were used to
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select the study animals and sites respectively.
Age, sex, skin coat, breed, body condition
score and previous history of treatment with
trypanocidal drugs were considered. Age of
animals was estimated with the help of
farmers and confirmed through dentition.
Animals were then divided in two categories:
young (<3 years) and adult (>3 years). The
sample size was determined based on the
expected prevalence of 50% and absolute
desired precision of 5% at 95% confidence
level. The desired sample size was calculated
using the standard formula as propounded by
Thrusfield(2005).

Body condition score, sample collection and
examination

Body condition scores were estimated
according to semi-quantitative scale of
Nicholson and Butterworth (1986 for
evaluating the body condition of zebu cattle.
The body condition of animals was recorded
by classifying animals into three groups as
“good” (3.5-5), “medium” (3) and “poor” (1-
2.5) based on the appearance of ribs and
dorsal spines. The emaciated animals were
most often given priority during sampling.

A total of 301 blood samples were
collected from jugular veins of cattle using
sterile sharp needles directly into vacutainer
tubes containing EDTA as anticoagulant. The
tubes were further kept in a flask containing
an ice-pack to maintain these blood samples in
a cold chain and parasitological examination
was done wusing a binocular Olympus
microscope within six hours after sampling.
Hematological and parasitological
examination

After centrifugation, Pack Cell Volume
(PCV) for each blood sample was read
immediately using a Hawskley micro-
hematocrit readerypanosome species were
identified by characterizing motile species in
wet films using the buffy coat technique
(BCT) and morphological confirmation with
the aid of Giemsa stained blood smears
(Radostitis et al., 2007)

Entomological survey

Five acetone baited Biconical traps
were deployed at drinking points and grazing
areas of each of Bali top quarters, Saphery,
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Babah, Njinki, Tchaboutchou, Munam and
Ntchuobo and the GPS positions for each trap
was recorded. The traps were separated 50 m
apart and left in position for 3 consecutive
days as described by Onyia (1976). Flies were
collected from the traps each day before night
fal. The apparent density of flies was
calculated for each trap as described by Walle
and Shearer (1997) and these flies further
conserved in a solution of 70% methanol and
5% glycerine. The tsetse flies were identified
to species level and the other biting flies to the
genus level (Marquardt et al., 2000).

Statistical analysis

Data from entomological and
parasitological surveys were analyzed using
SPSS software version 16.0 program for
analysis (SPSS, 2008). Two sample t-tests
were utilized to compare the mean PCV
values of infected and non-infected animals.
Chi-square was used to compare host
parameters. Differences between parameters
were tested for significance at probability
levels of P<0.05.

RESULTS
Questionnaire from cattle breeders

Out of 95 cattle farmers interviewed,
39 indicated that the main livestock
constraints included livestock diseases,
shortage of grazing lands and drinking points
during the dry season, transhumance
problems, lack of veterinary assistance and
scarcity of modern veterinary services. The
main livestock diseases in order of importance
were: babesiosis, trypanosomiasis (“Pial”),
internal and external parasitosis, lumpy skin
disease (“Bonlah”), foot and mouth disease
(“Mboro”) and contagious bovine
pleuropneumonia. During the rainy season,
animals shared common drinking points but
different grazing fields during the dry season.
Some had transhumance problems such as
diseases encountered in new environments
and death of cattle due to inadequacies in the
transhumance areas. About 40% of the
respondents were aware of the presence of
hematophagous flies in the study area.
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Chemotherapy was the only approach
for any disease control and trypanocides were
administered to the animals by the herdsmen
themselves, with clear drug abuse involved in
70% of treatments. Above 60% of respondents
indicated that trypanocides were from non-
governmental sources, while just few got their
supplies from government veterinary clinics.
Some of them also indicated that they never
had any specific treatment interval and most
often, any abnormal signs could only draw
their attention to use trypanocides.
Diminazene aceturate (Berenil) “Ohly” and
Isometamidium chloride (Samorine) “Bodhyi”
were drugs administered to animals and the
frequency of drug utilization strictly depended
on the signs and symptoms revealed by
animals such as lacrimation or progressive
weight loss. Other drugs used alongside with
trypanocides were: albendazol, pour-on
formulations and oxytetracycline.

Parasitological findings

A total of 31 Buffy coat samples
carried trypanosomes out of 301 blood
samples examined, giving a prevalence of
10.3%. Prevalence of trypanosomiasis was:
3.9% (n = 2), 0.0% (n = 0), 5.6% (n = 5),
6.1% (n = 3) and 22.3% (n = 21) for Saphery,
Cedeno, Poultry station, Babah and
Tchaboutchou Peasant associations
respectively with no significant differen¢e<
0.05) with sites (Table 1). The observed
differences (cHivalue) were significant (P<
0.05) (Table 1). Out of the 10.3% positive
cattle examined for trypanosomes, 6% were
positive for T. vivax 1% for T. congolense
2.7% for T. brucei and 0.6% for a mix
infection (T. congolense + T. vivax

The prevalence of trypanosome
infection was significantly (P< 0.05) higher in
females (13.4%) than males (5.2%). The
prevalence of trypanosomiasis was 10.4% and
10.3% in young and adult cattle respectively
with no statistical significant difference (P>
0.05) (Table 1). Body condition score in
relation to trypanosome prevalence was:
8.3%, 7.6% and 15.0%, in good, medium and
poor score, respectively with no significant

difference (P>0.05) (Table 1). Prevalence of
trypanosome infections in various breeds of
cattle was as follows: Gudali (7%), Red
Fulani (9.6%), White Fulani (12.7%) and
Holstein breed (0%), these observations were
not significantly difference (P> 0.05). Skin
coat investigation revealed that trypanosome
prevalence was: 14.9%, 11.0% and 5.6% for
Black, Red and White skin coats respectively,
with an observable non-significant difference
(P >0.05) (Table 1).

Hematological findings

The PCV values of all examined cattle
ranged from 21.60+6.07% to 27.26+2.46%.
The mean PCV of the infected
(23.39+3.748%) was lower than that for non-
infected (25.88+3.601%) cattle with a
significant difference(P< 0.05)) Table R
PCV decreased with increase log-parasitaemia
(Figure 2.

Entomological findings

A total of 175 flies (potential vectors of
bovine trypanosomiais) were caught with an
overall apparent fly density of 1.53 f/t/d.
Entomological prospection revealed that the
degree of infestation defined by density of
vectors was heterogonous with sites (Figure
2). Vector survey during the early rainy
season was effected in Bafut Sub-Division, in

the  following  quarters  with  their
corresponding fly densities: Njinki (0.13
fit/d), Tchaboutchou (1.00 f/t/d), Munam

(0.08 f//d) and Ntchuobo (0.04 fit/d).
Tchaboutchou was highly infested as seen
from its density. During late dry season,
sampling was effected in Bali and Santa. The
situation of Bali Sub-Division was as follows:
Bali top quarter (0.05 f/t/d) and Saphery
(0.16 f/t/d), with Saphery highly infested.
Babah of Santa Sub-Divisions recorded 0.07
f/t/d during this season. Generally, the overall
potential bovine trypanosomiais vectors
density during the early rainy season was
1.17fit/d and 0. 28 f/t/d during the late dry
season. Seasonal densities revealed that
infestation in these areas was topical in the
early rainy season.
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Source : Mfewou Abdoulay (2015)
Figure 1: Map of North-West Region of Cameroon showing thelgtarea and sampling sites.
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Figure 2: Position of traps and vector densities with respesite.
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Table 1: Prevalence of bovine trypanosomiasis and its aggoniwith parameters.

Examined Parameters  Number of examined animals Number positive Prevalence (%) X2 P-value
Sampling sites 0.007 p<0.05
Saphery 51 2 3.9

Cedeno 17 0 0

Poultry station 20 5 5.6

Babah 49 3 6.1

Tchaboutchou 94 21 22.3

Total 301 31 10.3

Sex 0.023 P<0.05
Male 115 6 5.2

Female 186 25 13.4

Total 301 31 10.3

Age 0.974 p>0.05
Young K3years) 106 11 10.4

Adult (>3years) 195 20 10.3

Total 301 31 10.3

BCS 0.142 p>0.05
Good 36 3 8.3

Medium 158 12 7.6

Poor 107 16 15.0

Total 301 31 10.3

Breed 0.142 p>0.05
Gudali 28 3 10.7

RedFulani 208 20 9.6

White Fulani 63 8 12.7

Holstein 2 0 0
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Total 301 31 10.3
Skin coat 0.153 p>0.05
Black 67 10 14.9
Red 145 16 11.0
White 89 5 5.6
Total 301 31 10.3
BCS= Body Condition Score?x chi-square test
Table 2: Prevalence of trypanosomosis and mean pack celmebf examined animals.
Sampling sites Number Parasitological results Mean PCV ~ Mean PCV
examined Total positives  Trypanosoma Trypanosoma Trypanosoma Mixed Prevalence  of positive of negative
vivax congolense brucei (%) animals (%) animals (%)
Saphery 51 2 2(3.9%) 0(0%) 0(0%) 0(0%) 3.9 24.00£0.00 24.67+3.42
Cedeno 17 0 0(0%) 0(0%) 0(0%) 0(0%) 0.0 / 26.06%4.5
Poultry station 90 5 5(5%) 0(0%) 0(0%) 0(0%) 5.6 .60%6.07 25.41+4.26
Babah 49 3 3(6.1%) 0(0%) 0(0%) 0(0%) 6.1 24.00£0.0025.78+3.02
Tchaboutchou 94 21 8(8.5%) 3(3.2%) 8(8.5%) 2(2.1%) 22.3 23.67+3.57 27.26+2.46
Prevalence in / / 5.81% 0.97% 2.59% 0.65% 10.3 23.3943.75 25.8833

Mezam division

The numbers in parenthesis indicate the relatiepgntion ofT. vivax, T. brucei, T. congolenaad mixed infectionT. congolense + T. vivax



A. MAMOUDOU et al. / Int. J. Biol. Chem. Sci. 10(1)12, 2016

Table 3: Overall tsetse and other biting flies caught ifedént seasons.

Season Sampled sites Number and type of different flies caught
Total fly catch ~ Stomoxys Tabanus AD/fit/d
Late dry Bali top quarters 6 0(0.0%) 6(100.0%) 0.05
season Saphery 18 6(33.3%) 12(66.7%) 0.16
Babah 8 0(0.0%) 7(87.5%) 0.07
Njinki 15 0(0.0%) 0(0.0%) 0.13
Early Rainy Tchaboutchou 115 19(16.5%) 93(80.9%) 1.00
season Munam 9 5(55.6%) 4(44.4%) 0.08
Ntchuobo 4 1(25.0%) 3(75.0%) 0.04
Total 175 31(17.7%)  125(71.4%) 1.53
DISCUSSION infections are transmitted across the

The present study shows that the
overall prevalence of trypanosomiasis in the
study area was 10.3%. This value was lower
than that obtained by Tanenbe et al. (2010) for
tsetse infested-uncleared pasture (61.1%) and
tsetse cleared areas (24.7%) in the Adamaoua
Plateau of North Cameroon. This observed
difference could either be due to the low
density of infected vectors or low rate of
exposure of animals to infected tsetse bites in
the study area. The study of Sevidz(015
revealed that variation in tsetse density
appeared to be a factor among others
contributing to the variation in the prevalence
of trypanosomiasis. Prevalence of the disease
was higher during the rainy season than dry
season. This observation could be explained
by the fact that during the rainy season,
humidity and temperature increase tsetse
lifespan and shorten the life cycle of

trypanosomes (Kalu, 1995). A similar
observation was made by Terzu (2004) in
Ethiopia.

The majority of infections at the
present sampling sites were due Tto vivax
confirming the abundance of other potential
haematophagous insect vectors other than
tsetse flies such agabanus spmndStomoxys
spp Abdalla et al. (2008) reported the non-
cyclical transmission of. vivaxinfection has
been detected in tsetse-free areas. Moreover,
Bafut Forest Reserve contains wildlife such as
antelopes which are generally accepted as
reservoir hosts forT. vivax from which
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wildlife/domestic interphase as reported by
Kidamariam et al. (2000).

Statistical analysis revealed a
significant difference between sampling sites.
Peasant Farmers used chemo-prophylactic
drugs most often, yet trypanosome-positive
cases were recorded in their herds however
this was not the case with Cedeno. It might be
that Cedeno mostly fed their cattle on crop
residues in confinement. This might have
resulted in a decreased risk of infection,
contrary to the Peasant Farmers who grazed
their animals in bush lands exposing them to
infected tsetse and other biting flies. Snow et
al. (1996) reported that cattle which graze on
bush land are more exposed to tsetse and other
biting flies than cattle tethered within the
village. Another reason could be that Cedeno
cattle might have received trypanocidal drugs
one month prior to sampling which might
have been wrongly indicated by the cattle
herdsmen.

There was significant difference in
prevalence of cattle trypanosomiasis between
age groups. The young animals are less
infected because they graze at homestead until
weaned off and are naturally protected to
some extent by maternal antibodies (Leigh
and Fayemi, 2011) Prevalence based on sex
revealed that a greater proportion of females
were infected than males, with a significant
difference. This result is in consonance with
that of Mersha et al. (2012) who also recorded
a greater fraction of females infected than
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males, probable reason could be due to the
small sample size of male as compared to
female cattle in the study area and that
livestock owners use male cattle for trade,
usually keeping in the herd very few adult
males.

Trypanosomiasis causes weight loss
(cachexia) and emaciation is a characteristic
sign of trypanosomiasis (Mamoudou et al.,
2015). The high prevalence value observed for
animals with poor body condition could be
due to the chronic state of the disease that
resulted to anemia and depletion of body
condition. The degree of cattle susceptibility
to trypanosomiasis and poor management of
these animals might have led to a decrease in
their immune status in tsetse infested zones in
Mezam.

Prevalence was high in animals with
black skin coat. However, there was no
significant difference. Nevertheless, it has
been shown that black skin coat serves as
preferential color for tsetse and other biting
flies during their blood meal (Girma et al.,
2014. It could also be due to the ratio of
positive animals to the total number of
animals sampled. Black skin coats were
proportionally higher than red and white skin
coats.

Parasitological prevalence was highest
for the White Fulani. However, there was no
significant difference between breeds of cattle
sampled. It has been shown that White Fulani
is more tolerant to bovine trypanosomiasis
than Gudali and other zebu types reason for
their highest numbers in the Biological control
of Tsetse flies (BICOT) area of Nigeria (R.
Oluwafemi, 2009). The prevalence with
respect to the Holstein breed was zero and this
could either be associated to their relatively
small number sampled during the study.

In the present study PCV results
showed that there was a significant difference
between cattle at different sampling sites. A
higher percentage of anemic cattle were found
in Saphery than in Cedeno. This could be
associated with the management practice
system. In Cedeno, cattle did not share a
common drinking point or grazing field with
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other animals and this might have reduced
their chances of being exposed to diseases
(like tick infestation and helminthosis).
Contrary to this, peasant animals shared a
common drinking point. However, the herd-
size of Cedeno was small, the care given to
individual cattle was good and there was a
lower risk of malnutrition. Most of Cedeno
cattle were kept around the homestead, while
the Peasant Farmers usually graze on bush
land areas of the Valley, exposing them to
infections which are liable to reduce PCV of
most animals.

Other hematological findings also
revealed a significant difference in PCV of
both infected and non-infected cattle. Packed
red cell Volume (PCV) is one of the most
important indicators of trypanosomiasis in
cattle (Van Den Bossche et al., 2006). Such a
significant difference of PCV values between
infected and non-infected cattle has already
been reported by other authors (Van Den
Bossche and Rowlands, 2001; Van Den
Bossche et al., 2006) who observed that PCV
of infected cattle decreased during infection
period. This suggests that trypanosomiasis
may be involved in lowering PCV of infected
animals. The mean PCV values of young
cattle were significantly higher than those of
adults. It could be due to the fact that young
animals develop superior erythropoietic
responses during infection as compared to
adults (Murray and Dexter, 1988).

The choice of microhaematocrit buffy
coat was according to Luckins (1992) who
classified the specificity and sensitivity of
different diagnostic tests in decreasing order
as follows: microhaematockit thick blood
smear wet film. Microhaematocrit buffy coat
has advantage over other techniques in that in
the field, this test is easily conducted and the
general condition of the animals by PCV
determination can be achieved (Mbahin et al.,
2008).

The flies caught in Santa Sub-Division
were Glossinaand Tabanusbut noStomoxys
The significantly higher percentage of
Tabanuscould be attributed to more favorable
climatic conditions for these flies. A thick
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