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Abstract

Toxocariasis remain the most important parasitic infections affecting companion animals worldwide and pose a
risk to animal and human health. There is still inadequate information on these infections in dogs in some parts of
Nigeria. A cross sectional study was undertaken between August and December, 2015 to determine the prevalence
and intensity of intestinal helmiths of domestic dogs in Ilesa, Osun State, Nigeria. A total of 174 faecal samples
collected randomly from dogs were processed and examined for helminth eggs using modified Kato-Katz technique.
The overall prevalence of gastrointestinal helminth was 41.7%. T. canis was the most frequently observed helminth
parasites with a prevalence of 30.5%, while prevalence of 28.2% and 9.8% were obtained for A. caninum and D.
caninum respectively. Prevalence patterns in T. canis were age dependent showing a decreasing prevalence with
age of host. There was a significantly (p<0.05) greater prevalence and intensity in dogs that roam freely (39.8%;
118.2 ± 25.7 epg) as compared with kenneled dogs (10.7%; 19.3 ± 11.2 epg). T. canis, A. caninum and D. caninum
were the zoonotic gastrointestinal helminths prevalent in dogs in the study area. Interventions should include
establishment of a program focusing on zoonotic diseases.
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Introduction
Intestinal helminths are among the most common pathogenic

agents encountered in dogs, especially in newly whelped or neonates
and they constitute one of the main causes of pathologies of the
intestinal tract in dogs [1]. Some of these helminths are responsible for
zoonotic diseases such as toxocariasis or visceral larva migrans,
ancylostomitidosis or cutaneous larva migrans, tungiasis, hydatid
disease as well as emerging and re-emerging infections such as
cryptosporidiosis and giardiasis [2-4].

The role of dogs as companion animals and the close relationship
between human and dogs, although offering significant benefits to
many people, also represent a potential public health risk, since natural
transmission of parasitic infections from dogs to man may occur,
directly or indirectly via non-favourable environmental and human
behavioural factors [5,6].

Toxocara canis is one of the most common gastrointestinal
helminths living in the intestine of domestic and stray dogs. T. canis is
the causative agent of toxocariasis, and it has been reported in nearly
all parts of the world with prevalence of up to 100% in some
population of puppies [7]. Transmission of toxocariasis occurs in
different ways depending upon the age and management of dogs.
Adult dogs become infected with T. canis through ingestion of
infective eggs or infective larvae in tissue of paratenic hosts such as
mice, birds, pigs, earthworms and others [8]. Various surveys
conducted worldwide indicate that prevalence of Toxocara spp.
infection in canid definitive hosts ranged from 86-100% in puppies and
1-45% in adult dogs [9-12].

The clinical symptoms of helminth infected dogs depend on the age
of animal, the number, location and developmental stage of the worms.
Majority of dogs infected with worms are asymptomatic, however
young puppies show clinical signs which include poor growth,
enlarged abdomen, vomiting, diarrhoea, coughing or nasal discharge.
Death is rare but has been reported in severe cases as a result of
obstruction of the intestine or ulceration and perforation on the
intestinal wall [13].

In Nigeria, dogs are left to roam freely in public places, children’s
playgrounds, scavenging waste dumps, decaying food materials and
faecal matter. They contaminate the environment with helminth eggs
which are passed out with their faeces. In most rural and urban
resource limited communities, children play outdoors and adults walk
the streets bare-foot picking up infections from contaminated soils.

Several studies of gastrointestinal helminths of dogs have been
reported in Nigeria and other parts of the world [4,13-19]. However,
there is dearth of information on the status of gastrointestinal
helminth infection in dogs in Ilesa, Osun State, Nigeria. Knowledge of
the type of gastrointestinal helminths in dogs in a particular area is
important to identify the zoonotic risk in the prevention and control of
infections. The aim of the present study was to determine the
prevalence and intensity of intestinal helminths in dogs in this locality
with special attention to potential zoonotic diseases.

Materials and Methods

Study area
The study was conducted in Ilesa, one of the major towns in Osun

State, Nigeria. The town is strategically positioned as a gateway to the
North, South and Eastern part of Nigeria. It is located on latitude 7° 37
´N and longitude 4° 44´E. It is in the rainforest zone and has an
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estimated population of 310,000 people. The people from this town are
known for their potentials in agriculture especially in tree crops such
as cocoa, kolanut, palm produce, plantain and fruits. A substantial
proportion of the inhabitants keeps dogs and has limited access to
veterinary services.

Study design
Dogs sampled were drawn from community dogs whose owners

were available at the time of sampling and willing to have their dogs
sampled. The sampling was conducted between August and December,
2015. The households owning dogs were identified after
reconnaissance visits have been made to the community between June
and July, 2015. The owners of dogs were approached and the purpose
of the study was explained after which their cooperation was sought
for the collection of faecal samples. Structured questionnaire was given
to house hold owning dogs to obtain information as regards the
approx. age of dog, sex, mode of life, breed type, defecation sites and
disease related knowledge of owners. The dogs were classified
according to the age; aged 6 months and below were considered
puppies, 7-12 months as young adults and 12 months and above as
adult dogs, breed; local (African shepherd) and exotic (Alsatians,
mongrel, Rottweiler etc.).

Faecal sample collections and processing
Freshly passed faecal samples from dogs were collected into clean,

sterile, specimen bottles labelled with dog’s identification number (ID),
age and sex of dogs. The faecal samples collected were first examined
physically for larvae, adult worms and tapeworm eggs before
transferring some quantity into the specimen bottles. The faecal
samples were preserved by the addition of 10% formaldehyde solution
and then transported to the parasitology laboratory of the Department
of Zoology, Obafemi Awolowo University, Ile-Ife for processing for the
recovery of helminth eggs.

Faecal samples were processed for microscopic examination for
helminth eggs by modified Kato-Katz technique [20]. The faecal
samples were first homogenized by shaking vigorously to form a paste.

Thereafter a small portion of the sample was sieved through double-ply
gauze to remove debris and rough materials. The filtrate was
centrifuged at 2500 rpm for 5 min, the supernatant decanted and the
tube was allowed to stand for 2 min. 41.7 mg of the sediment delivered
by Kato-Katz template was taken onto a degreased glass slide, and
covered with a cellophane strip soaked overnight in 50% solution of
glycerol-malachite green. Slides were examined for helminth eggs
under a light microscope. Observed helminth ova in 41.7 mg of sieved
stool were identified using known structural and morphometric
features [21]. In addition to qualitative diagnosis, indirect measure of
helminth intensity was obtained by counting eggs and expressed as
eggs/g of faeces (epg) by multiplying the number of eggs counted with
a factor of 24 [22].

Statistical analysis
For the statistical analysis of the data, the animals were grouped by

age ( 6 months and below, 7-12 months, 13-18 months, 19-24 months
and 25 months and above), gender (male and female), Breed type
(local and exotic), mode of life (free range and kennel). The overall
prevalence for all parasites and the particular prevalence of each
helminth were determined. Statistical analyses were performed by
using the SPSS for windows, version 17 (Chicago, Illinois, USA).
Differences in parasite prevalence between subgroups were determined
using the Chi-squared test and p-values of ≤ 0.05 were considered
significant. The one-way analysis of variance (ANOVA) test was used
to determine significance of difference of mean egg counts.

Results
In total, 174 dogs comprising 93 (53.4%) males and 81 (46.6%)

females were examined; out of which 82 (47.1%) dogs were infected
with one or more helminth species. Eggs of three helminth species
comprising two nematodes, Toxocara canis with the highest prevalence
of 30.5%, and Ancylostoma caninum with a prevalence of 28.2%; and a
cestode, Dipylidium caninum with the lowest prevalence of 9.8% were
identified.

Male Female Both sexes

Age group
(months)

Number Number
infected

% Mean ±
SEM

Number
examined

Number
infected

% Mean ±
SEM

Number
examined

Number
infected

% Mean ±
SEM

0 - 6 38 15 39.5 147 ±
52.5

21 7 33.3 106.9 ±
67.3

59 22 37.3 132.6 ±
41.1

7-12 28 6 21.4 72.0 ±
45.4

33 13 39.4 90.2 ±
41.4

61 19 31.1 81.8 ±
30.4

13-18 16 6 37.5 75.0 ±
30.7

15 4 26.7 41.6 ±
21.5

31 10 32.3 58.8 ±
18. 9

19- 24 9 1 11.1 32.0 ±
32.0

7 1 14.3 13.7 ±
13.7

16 2 12.5 24.0 ±
18.6

≥ 25 2 0 0.0 0.0 ± 0.0 2 0 0.0 0.0 ± 0.0 4 0 0.0 0.0 ± 0.0

Total 93 28 30.1 97.8 ±
26.3

81 25 30.9 73.2 ±
24.6

174 53 30.5 86.3 ±
18.1

Table 1: Prevalence (%) and Intensity (I) of Toxocara canis in relation to host age and sex.
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Prevalence and intensity of Toxocara canis relative to age and
sex of dog
The prevalence and intensity pattern of T. canis is depicted in Table

1. In general, the prevalence and intensity in both sexes were observed
to be highest in dogs less than six months old and decreased as the age
grew older. There was no significant difference in the overall
prevalence and intensity of T. canis infection between male (30.1%;
97.8 ± 26.3 epg) and female dogs (30.9%; 73.2 ± 24.6 epg) (p>0.05).

Prevalence and intensity of A. caninum relative to age and
sex of dog
The prevalence and intensity pattern of A. caninum is depicted in

Table 2. Overall, the prevalence and intensity of A. caninum infection
among male and female dogs were highest in puppies (dogs less than 6

months old) and least in adult dogs, but within each age bracket both
prevalence and intensity were comparable between male and female
dogs. The overall prevalence and intensity of A. caninum infection
between male (29.0%; 60.1 ± 13.3 epg) and female dogs (28.4%; 43.9 ±
11.6 epg) were not statistically different (p>0.05).

Prevalence and intensity of T. canis infection in relation to
breed type and mode of life
The prevalence of T. canis infection was significantly higher in local

(African shepherd) breed (35.5%) than in exotic breed (9.1%) (p<0.05)
while the intensity of infection between the two breeds are comparable.
The prevalence and intensity of infection in dogs that roam freely
(39.8%; 118.2 ± 25.7 epg) was significantly higher than those that are
kennelled (10.7%; 19.3 ± 11.2 epg) (p<0.05).

Male Female Both sexes

Age group
(months)

Number
examined

Number
infected

% Mean ±
SEM

Number
examined

Number
infected

% Mean ±
SEM

Number
examined

Number
infected

% Mean ±
SEM

0 - 6 38 15 39.5 80.8 ±
23.2

21 7 33.3 89.1 ±
35.0

59 22 37.3 83.8 ±
19.3

7-12 28 4 14.3 37.7 ±
25.1

33 8 24.2 27.1 ±
11.1

61 19 19.7 28.7 ±
11.4

13-18 16 6 37.5 76.5 ±
33.7

15 5 33.3 48.0 ±
29.8

31 10 35.5 62.7 ±
22.4

19- 24 9 2 22.2 26.7 ±
19.4

7 2 28.6 30.9 ±
27.1

16 2 25.0 28.5 ±
15.5

≥ 25 2 0 0.0 0.0 ±
0.0

5 1 20.0 16.0 ±
16.0

4 0 14.3 12.0 ±
12.0

Total 93 27 29.0 60.1 ±
13.3

81 23 28.4 43.9 ±
11.6

174 50 33.9 52.6 ±
8.9

Table 2: Prevalence (%) and Intensity (I) of A. caninmu in relation to host age and sex.

Single and multiple infections
Out of 82 (47.1%) infected dogs, 49 (59.8%) had single infection

comprising 22(44.9%) of T. canis, 22(44.9%) of A. caninum and
5(10.2%) of D. caninum. 28 (34.1%) had double infection comprising
combinations of A. caninum and T. canis (75%); T. canis and D.
caninum (17.9%); A. caninum and D. caninum (7.1%). 5 (6.1%) dogs
had triple infections.

Discussion
The findings of this study revealed a high prevalence (47.1%) of

gastrointestinal helminths of zoonotic importance, namely Toxocara
canis, hookworm (Ancylostoma caninum) and Dipylidium caninum.
The parasites observed in this study have been reported in dogs and
other canids in different studies and locations within Nigeria and other
parts of the country with a pronounced difference in the prevalence
and intensity between regions [4,16,23-28]. In this study, the overall
prevalence of intestinal helminths (47.1%) was lower than 68%
reported from different ecological zone in Nigeria [4] and comparable
with prevalence of 52.5% reported from Southeast Nigeria [29]. It is
also lower when compared with studies reported from Spain (71%)
[15], Ghana (62.6%) [30], Mexico (85%) [27]. However, the prevalence

in this study was higher than prevalence of 34% reported from Western
Europe [7] and 36% reported from the United States [31]. This could
have been due to the tropical conditions in the African countries which
are conducive for the development, survival and transmission of
infective stages of the parasites.

The presence of hookworm (A. caninum) and Toxocara in this study
is significant due to their zoonotic implications considering the high
prevalence of intestinal helminth infections recorded in dogs and the
close bond in which dogs live together with people. The risk of
transmission of these parasites to humans seems to be obvious. The
prevalence of T. canis in dogs examined in this study was 30.5%.
Several syndromes have been ascribed to Toxocara species which
include visceral larva migrans, ocular larva migrans and some
neurologic and atopic symptoms [11]. The high prevalence of T. canis
presents a potentially serious condition that might increase the
possibility of many children in the study area harbouring T. canis.
Studies on the prevalence and other intestinal parasites of dogs in
various areas of the United States of America (USA) have shown that a
prevalence of 7% for T. canis infection among a population of dogs
should be considered hazardous to children [32]. This is because of the
daily shedding of many thousands of eggs into the environment which
may lead to environmental contamination and thereby exposing
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children to accidental ingestion of the eggs as a result of their play
habit [32,33].

The prevalence pattern of T. canis in this study was age dependent;
T. canis decreased with age of dog. This pattern has been observed
previously [4,16,23,27]. This study observed the highest prevalence of
toxocariasis in puppies under six months of age. This is consistent with
previous studies which reported similar findings [4,16,34,35]. The high
prevalence of ascarid infections in puppies is in accordance with the
transmission pattern of the parasite which is mainly by transplacental
and transmammary routes in the first few days of puppy’s life which
increase the occurrence of the parasite at an early age. The acquired
age-dependent immunity by adult dogs decreases the establishment as
well as the fecundity of the parasite [36], probably as consequence of
repeated exposure.

D. caninum, a zoonotic tapeworm was found in 9.8% of the
examined dogs. Dogs, cats and wild carnivores are the definitive hosts,
although man becomes occasional host [37]. The presence of this
parasite in the study area is of public health importance, particularly to
children. Children have been reported to be more likely infected with
dipylidiasis than adults [38].

This study has also revealed that the prevalence of T. canis in local
breeds (African shepherd) was significantly higher than in exotic
breeds (Alsatians, mongrels German shepherd and Rottweiler). This is
consistent with the findings of Anene et al. [24] who reported that
prevalences and intensities of different parasite infections were
significantly higher in local breeds than in exotic breeds. However,
Fontanarrosa et al. [28] reported similar parasite prevalence among
pure and mixed breed. Senlik et al. [39] reported that the prevalence of
infection in Belgian breed differed significantly (p<0.001) from those
of German shepherd, Labrador retriever and Irish setter breeds.

In this study, most of the dogs sampled in the study area are free
range and receive only limited care from their resource limited owners.
This might have accounted for the significantly higher prevalence of T.
canis (39.8%) recorded in this dogs compared to their kennelled
counterparts (10.7%). The high prevalence of T. canis infection in free
range dogs could also be due to their scavenging habits which exposed
them to natural infections. They can also contaminate the environment
with faecal matter, many of which contains viable and infective ova and
under suitable environmental conditions such as that in tropical area
become embryonated in the soil and thereby poses risk to humans.

The number of intestinal helminth parasites species per host
revealed that single infection was more common, and polyparasitism
with more than two parasites were less commonly detected. These
results are in agreement with the findings of previous studies
[4,13,28,29]. Fontanarrosa et al. explained that interactions among
parasite species depend on parasite burden rather than the mere
presence of other species. Schmidt and Roberts [40] suggested that two
or more parasites would occur in one host only if they are not in
competition or if they have divergent physiological needs. While this
study did not investigate these factors, it is important to note the
observed high rate of T. canis/A. caninum combinations and the low
rates of their separate combination with other species. That is, what
drives T. canis and A. caninum combination affinity and why they
refractory of other species? Answers to these questions are essential for
adequate understanding of the epidemiology and control of these
diseases.

In this study, only three helminth species were observed as
compared to higher number reported from previous studies within and

outside Nigeria. In a study conducted by Ramirez-Barrios et al. [13] in
Maracaibo, Venezuela, seven helminth species were reported from 614
dogs examined. In another study conducted by Sowemimo and Asaolu
[16] in Ibadan, Nigeria, six helminth species were reported from 959
dogs examined. The low number of helminth specied recovered could
be as a result of the fewer dogs (174) examined in this study.

In conclusion, the present study has revealed that the three
gastrointestinal helminth parasites identified in this study, T. canis, A.
caninum and D. caninum are zoonotic parasites with high prevalences
constituting public health problems in the study area. Hence,
intervention measures are necessary to reduce the risk of transmission
of parasites from dogs to humans.
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