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Abstract
Ehimiyein et al. This is
The study investigated the prevalence of haemo- and gastrointestinal (GI) parasites
an open-access article
among hunting dogs. Blood and faecal samples for analyses were collected from 61
published under the
dogs comprising males (n=39) and females (n=22), grouped into 3 based on age; <1terms of the Creative
year-old, 1-3 year-old, and >3-year-old, using Giemsa stained thin blood smear and
Commons Attribution
simple flotation methods. Mean PCV of the dogs was 36.28 ± 1.19%; dogs infected with
License which permits
haemoparasites and GI parasites, 34.47 ± 1.58%; and non-infected dogs, 38.28 ± 1.76
unrestricted
use,
%, respectively. Prevalence of dogs with mixed haemo- and GI parasitism was 3.28%,
distribution,
and
and haemoparasites was 19.67%. Babesia canis (16.3%) Ehrlichia canis (1.64%),
reproduction in any
medium, provided the
Dirofilaria immitis (1.64%) and mixed infections (1.64%) were identified. Dogs aged 1original author and
3-year-old had a highest prevalence of 30%; <1-year-old, 19.5%; and >3-year-old, 10%.
source are credited.
Male (23.08%) dogs had higher haemoparasite than females (13.64%) and Nigerian
indigenous breeds (22.92%) than the cross-breed (7.69%). Nineteen dogs were
infected with GI parasites, with prevalence of 31.5%. GI parasites identified were
Taenia spp (19.67%), Toxocara canis (8.20%), Isospora spp (1.64%), Dipylidium caninum
(1.64%), Ancyclostoma caninum (1.64%) and mixed infection (1.64%). Prevalence of GI
helminthes in females (40.91%), and cross-breed (46.15%) dogs was higher than in
males (25.64%) and Nigerian indigenous breeds (27.08%). Dogs > 3 years old had the
highest prevalence (60%) of GI parasite, <1-year-old (26.83%) and 1-3-year-old (20%).
There were no significant (P > 0.05) associations based on age, sex and breed, the
prevalence of haemo- and GI parasites among the hunting dogs. In conclusion, Babesia
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canis, dogs aged 1-3-year-old, males and Nigerian indigenous dogs showed the highest
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haemoparasite prevalence, while Taenia spp., dogs that were > 3-year-old, females
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and cross-breeds had the highest prevalence of GI parasites.
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Introduction
Wildlife hunting has been dated back to the time of
human evolution (Lawal et al., 2013). Hunting was a
crucial component of hunter-gatherer societies
before the domestication of livestock and the dawn
of agriculture, beginning about 11,000 years ago. By
the Mesolithic, hunting strategies had diversified
with the development of the bow 18,000 years ago
and the domestication of dogs about 15,000 years

ago (Zenin et al., 2003). Like other mammalian hosts,
dogs are susceptible to intestinal parasitic
helminthes and protozoa, including species of
epidemiological significance that may be a source of
severe disease for humans (Bajer et al., 2010). Dogs
may
also
be
infected
with
pathogenic
haemoparasites
including
Babesia
species
(Nalubamba et al., 2011), Trypanosoma species
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(Keck et al., 2009), Leishmania spp., Hepatozoon
spp., Ehrlichia spp., Anaplasma spp., Mycoplasma
spp., (Haemobartonella spp.,) and Dirofilaria spp.,
which are transmitted through different arthropod
vectors, including ticks, lice, triatomes, mosquitoes,
tabanids and phlebotomine sandflies. They cause
illnesses called canine vector-borne diseases (CVBD)
in tropical and subtropical countries (Bhattacharjee
& Sarmah, 2013), some of which are of zoonotic
importance (Saritas et al., 2005). Incidences of
haemoparasites in dogs have been reported in Vom,
Nigeria (Kamani et al., 2011), where the prevalence
of 42% was reported comprising mostly Babesia
canis (27%). Similarly, Barker et al. (2012) recorded a
prevalence of 44% in stray dogs in Australia,
comprising 51% Anaplasma platys and 44% Babesia
vogeli.
The gastrointestinal helminthosis is the most
commonly encountered disease in dogs and also acts
as a major constraint in dog keeping across the globe
(Traub et al., 2007). The distribution and intensity of
the diseases are mainly influenced by geographical,
climatic, cultural and economic factors (Robertson et
al., 2000). The level of hygienic conditions, lack of
Veterinary supervision and public awareness
campaign concerning zoonotic diseases exacerbate
the transmission of the diseases (Panigrahi et al.,
2014). The aim of the study was to evaluate the
prevalence of endoparasites in hunting dogs in Zaria,
Kaduna State.

and names of the dogs and owners were carefully
recorded.
Sample collection
A total of 61 hunting dogs were sampled in the
study, and the choice of the number of dogs
sampled in each area based on convenience
sampling and permission from the dog owners. The
dogs were properly restrained; blood samples were
aseptically collected from their cephalic veins using 5
mL syringes and 21 gauge needles. The blood
samples (1 mL) were stored in well-labeled tubes
containing ethylenediaminetetraacetic acid and
examined immediately for parasites or refrigerated
°
at 4 C and examined within 24 hours. Faecal samples
were collected from the rectum of dogs using welllabeled and lubricated polythene bags, stored in the
°
refrigerator at 4 C and examined within 48 hours
after collection.
Blood examination
Determination of packed cell volume:
The PCV was measured using the microhaematocrit
method as described by Embert (1986). Briefly,
blood was collected into heparinised capillary tubes,
and each tube was filled with blood through
capillarity, leaving it at least 15 mm unfilled. The
tube was then sealed at one end using sealant. The
sealed tubes were placed in a microhaematocrit
centrifuge and centrifuged at 800 x g for five
minutes, and the PCV was measured using a reader.

Materials and Methods
Study location
This study was carried out with the consent and full
approval of the owners of the dogs. Zaria, the
selected study area of this research, is a major city in
Northern Nigeria, and also a Local Government in
Kaduna State. It is located on the geographic co°
°
ordinates of 11 12'N and 7 37' E. Zaria is a large,
heterogeneous city with approximate population of
1,490,000.

Thin blood smear:
Thin smears were made as described by Dacie &
Lewis (1991). A drop of blood was placed in the
centre line of a glass slide. A spreader was placed at
°
an angle of 45 to the slide, containing the blood
drop and moved back to make contact with the
drop. The drop was allowed to spread along the line
of the spreader and the film was spread by a rapid,
smooth, forward movement of the spreader. The
smears were dried and stained with Giemsa and
examined at x 100 under oil immersion, and a
minimum of 100 fields were examined for the
detection of haemoparasites.

Sampling design
A cross-sectional study was conducted from April,
2015 through May, 2015 to determine the
prevalence of haemoparasites and gastrointestinal
parasites in dogs, with no bias towards sex, age and
breed of the dogs. Samaru, Hayin-dogo and Bomo
village were conveniently selected as the study area,
based on accessibility, proximity to the laboratories
and high residence of hunters in the areas. Samples
were collected by simple randomisation technique.
Demographic information, including age, sex, breed

Buffy coat smear:
The buffy coat was obtained by cutting the capillary
tubes with diamond pencil at the erythrocyte-buffy
coat junction and extruding a single drop of buffy
coat on a glass slide. A spreader was placed at an
°
angle of 45 to the slide, containing the blood drop
and moved back to make contact with the drop. The
drop was allowed to spread along the line of the
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spreader and the film was spread by a rapid,
smooth, forward movement of the spreader. The
smears were air-dried and stained with Giemsa and
examined at x 100 under oil immersion, and a
minimum of 100 fields were examined to detect the
haemoparasites.

Faecal examination
A dog was categorised as positive, if at least one egg
was observed (Lorenzini et al., 2007) by microscopy
in the employed technique. The helminthes eggs
were identified based on their morphology and
characteristic identification key as described by
Bowman (2009).

Simple flotation
The flotation medium was prepared by dissolving
400 g of zinc sulphate and 150 g of sucrose in 1000
mL of distilled water until the crystals dissolved.
Thymol was added and stirred to also dissolve the
crystals (Hendrix & Sirois, 2007). The specific gravity
of the solution used was 1.25, which allowed the
debris (the faeces) to sink at the bottom of the tube
and the eggs to float on top of the solution,
attaching to the glass cover slip.
Two gram of the faeces was put in a universal bottle;
5 mL of the floatation medium was added. The
faeces were broken into the medium using a glass
rod. It was sieved into a centrifuge tube/ straightwalled test tube through gauze, placed on the tube
rack. More of the medium was added until a convex
meniscus was formed; a cover slip was gently placed
on the preparation and leave for 3-5 minutes. The
cover slip was placed on a glass slide and examined
microscopically for eggs or oocysts. Maximum effort
was made to characterize and classify the different
eggs observed under x 10 magnification to the level
of genera or species (Soulsby, 1982).

Statistical analysis
The prevalence was calculated for all data as number
of infected individual divided by the number of
individuals examined, and expressed in percentage
by multiplying by 100. Chi-square was used to
determine association between age, sex and breed,
and the prevalence of haemo- and GI parasites in
hunting dogs.
Results
The mean ± SEM PCV of the hunting dogs was 36.28
± 1.19%. The dogs infected (n=61) with
haemoparasites and GI helminthes had a mean PCV
of 34.47 ± 1.58%, and that of the non-infected dogs
was 38.28 ± 1.76 % (P < 0.05). The overall prevalence
of dogs with haemoparasites was 19.67%. The
parasites identified were: Babesia canis, Ehrlichia
canis and Dirofilaria immitis (Plate I) with prevalence
of 16.39%, 1.64% and 1.64% respectively (Table 1).
Dogs with mixed infection had a prevalence of 1.64%
(1/64). Statistical analysis indicated that dogs, aged
1-3 years had the highest prevalence of 30%; dogs
˂1 year, 19.51%; while those above 3 years had 10.0
% prevalence (Table 2); however, the difference in

Table 1: Prevalence of haemoparasitic infection by species in dogs in Zaria, Nigeria
Haemoparasite species
Infected dogs
Prevalence (%)
Babesia canis
10
16.39
Ehrlichia canis
1
1.64
Dirofilaria immitis
1
1.64
Mixed infection
1
1.64
n = 61

the values was not significantly
(P > 0.05). Male dogs were
found to have prevalence of
23.08%, and female dogs had
13.64% prevalence (Table 2).
Based on breed distribution
(Table 2), Nigerian indigenous

Table 2: Age, sex and breed distribution of the prevalence of haemoparasites in hunting dogs in Zaria, Nigeria
Group
Dogs sampled
Infected dogs
Prevalence (%)
P value
Age
<1 year
41
8
19.51
0.5249*
1 – 3 years
10
3
30.00
>3 years
10
1
10.00
Total
61
12
19.67
Sex
Male
39
9
23.08
0.5092*
Female
22
3
13.64
Breed

Total
Nigerian indigenous
breed
Cross breed
Total

61
48

12
11

19.67
22.92

13
61

1
12

7.69
19.67

*= P > 0.05
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X2
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breeds had the highest prevalence than the cross
breeds, with prevalence of 22.92% and 7.69%,
respectively.
Again, the difference was not
significantly associated with the infection (P > 0.05).
Nineteen of the 61 hunting dogs (Table 3) were
infected with GI parasites, with overall prevalence of
31.15%. The parasites identified were: Taenia spp.,
Toxocara canis, Isospora spp., Dipylidium caninum
and Ancylostoma caninum. Taenia spp had the
highest prevalence of 19.67%, and Toxocara canis
was found to have the second highest prevalence of
8.20%, while Isospora spp, Dipylidium caninum,
Ancylostoma caninum each had prevalence of 1.64%
(Table 3). Mixed infection had a prevalence of 1.64%.
The age distribution of the prevalence of GI parasites
among the hunting dogs showed that dogs above 3
years old had the highest prevalence of 60%, while
those less than 1 year had the prevalence of 26.83%,
and dogs between 1-3 years had prevalence of 20%
(Table 4).

and GI parasites in hunting dogs in Zaria and its
environs to the best of our knowledge. This result
agrees with the findings of Okubanjo et al. (2013),
who reported a 17.3% prevalence of Babesia canis
and Hepatozoon canis in dogs within Zaria. However,
the prevalence was lower than that of 42.1%,
previously reported by Kamani et al. (2011) in North
Central Nigeria. Differences in climatic conditions as
well as proper veterinary services, especially
presence of Veterinary Teaching Hospital in Zaria
may contribute to the lower prevalence in Zaria
(Okubanjo et al., 2013). The result of the current
investigation showed 16.39% prevalence of Babesia
canis, higher than 8.9% prevalence reported by
Jegede et al. (2014), and 11.66% by Obeta et al.
(2009) in Abuja during the months of October to
December, and 10.2% reported by Amuta et al.
(2010) in Makurdi. The difference in the prevalence
may be due to geographical variations and season of
the study, varying in tick availability. Similar results
were obtained by Edosomwan & Chinweba (2012),
who recorded prevalence of 28.0% in Benin City,
Southern Nigeria while working on normal house-

Discussion
The present study showed a 19.67% prevalence of
haemoparasites in hunting dogs in Zaria in Northern
Nigeria. This is the first prevalence study of haemoTable 3: Prevalence of gastrointestinal helminthes infection in
hunting dogs in Zaria, Nigeria
Helminthes species
Infected
Prevalence (%)
dogs
Taenia spp
12
19.67
Toxocara canis
5
8.20
Isospora spp
1
1.64
Dipylidium caninum
1
1.64
Ancylostoma
1
1.64
caninum
Mixed parasitism
1
1.64

Plate I: Dirofilaria immitis in dog’s blood
smear
Table 4: Age, sex and breed distribution of the prevalence of gastrointestinal helminthes in hunting dogs in Zaria, Nigeria
Group
Dogs sampled
Infected dogs
Prevalence (%)
P value
X2
Age
<1 year
41
11
26.83
0.0899*
4.816
1-3 years
10
2
20.00
>3 years
10
6
60.00
Total
61
19
31.15
Male
Male
39
10
25.64
0.2163*
1.529
Female
22
9
40.91
Total
61
19
31.15
Breed
Nigerian
48
13
27.08
0.1878*
1.735
indigenous
Cross breed
13
6
46.15
Total
61
19
31.15
*= P > 0.05
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hold dogs. The prevalence of 37.3% was also
observed by Anosike et al. (2006) in rural community
in central Nigeria, 34.8% by Ramirez-Barrios et al.
(2004) in Venezuela. However, the prevalence was
lower than the 62.7%, obtained by Ogunkoya et al.
(2006) in Zaria, 93.8% observed by Umar, (2009) in
Kaduna metropolis, 52.6% by Okoye et al. (2011) in
South-easthern Nigeria, and 59.3% by Swai et al.
(2010) in Tanzania. The variations in the prevalence
obtained in this study and that obtained by
Ogunkoya et al. (2006) in Zaria from January, 1978 to
December, 2008 may be due to sampling size of
study. Furthermore, in the present survey the dogs
sampled were apparently, healthy hunting dogs,
while Ogunkoya et al. (2006) focused on clinicallysick dogs, presented to the Veterinary Teaching
Hospital, Ahmadu Bello University, Zaria. The result
obtained in this study showed that the faeces of
dogs examined contained eggs of different parasites.
The GI parasites observed in this study were similar
species observed by Mustapha et al. (2016) in
hunting dogs in Maiduguri, Ogunkoya et al. (2006),
Umar, (2009) in Kaduna metropolis, and Paniraghi et
al. (2014) in India. In the present study, Taenia spp.
had the highest frequency of occurrence in the dogs,
with prevalence of 19.67 %; followed by Toxocara
canis, 8.20%; while Isospora spp., Ancylostoma
caninum and Dipylidium caninum each had
prevalence of 1.644%. Dogs with mixed parasitism
were found to have prevalence of 1.64%. This finding
disagreed with the results obtained by Mustapha et
al. (2016), where Ancylostoma spp. had the highest
prevalence (54.8%), and Taenia spp had the lowest
(7.3%). The current result showed that the hunters
were at risk because of the public health importance
of the GI helminthes observed. The result disagrees
with the findings of Mustapha et al. (2016), who
obtained a higher prevalence of GI helminthes was
higher in hunting dogs >1 year-old (48.1%) in
Maiduguri, Nigeria. Female dogs (40.91%) showed a
slightly higher overall prevalence of GI helminthes
than male dogs (25.64%), although the result
disagrees with the findings of Mustapha et al.
(2016), who recorded a higher prevalence of 40.8%
in males than females (36.1%).
In conclusion, the haemo- and gastrointestinal
parasites detected in this study were; Babesia canis,
Ehrlichia canis, Dirofilaria immitis, Taenia spp.,
Toxocara canis, Isospora spp., Dipylidium caninum
and Ancylostoma caninum. The present study
reported prevalence of GI parasites of public health
significance, for the first time, in hunting dogs in
Zaria, Nigeria.

It is recommended that further investigations should
be conducted in order to obtain detail information
about parasitism of dogs in the study area, so as to
adopt efficient control and preventive measures
against the parasites.
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