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Abstract

Aim: This study was conducted to determine the prevalence and burden of gastrointestinal (GIT) parasites of Djallonke
sheep in Ayeduase, Kumasi from January 2015 to July 2015.

Materials and Methods: The presence of nematodal eggs and coccidial oocysts in fecal samples were analyzed using the
saturated sodium chloride floatation technique. Identification of eggs or oocysts was done on the basis of morphology and
size of the eggs or oocysts.

Results: Out of 110 fecal samples of sheep examined, 108 were infected with GIT parasites, representing a prevalence
rate of 98.2%. The total infection rate of GIT nematodes and coccidia oocysts were 94.5% and 51.8%, respectively.
Strongyle nematode (94.5%) was the most prevalent GIT nematode detected, followed by strongyloides (27.3%). The
average nematodal burden in g/feces was significantly higher (p<0.001) in young rams under 1 year (3482.0) than gimmers
(1539.0), lamb (825.0), ewes (420.7), and rams over 1 year (313.3). Nematodal burden in gimmers was significantly higher
(p<0.001) than that of lambs, ewes, and rams over 1 year. Nematodal counts of lambs, ewes, and rams did not differ
significantly (p>0.05) from each other. The average coccidia oocysts count in g/feces was significantly higher (p<0.001)
in lambs (2475.0) than rams under 1 year (286.0), gimmers (263.6), ewes (158.6), and rams over 1 year (150.0). There was
no significant difference (p>0.05) in the coccidia oocysts count of rams under 1 year, gimmers, ewes, and rams over 1 year.
From the studied animals, 40%, 6.36%, 48.18%, and 5.45% had heavy, moderate, light, and no infestation, respectively,
with GIT nematodes.

Conclusion: Djallonke sheep in Ayeduase, Kumasi, were infested with varying amounts of GIT parasites. The infestation

of Djallonke sheep by GIT parasites also varies among different age groups and sexes.

Keywords: burden, Djallonke sheep, gastrointestinal parasites, prevalence.

Introduction

The rich potential from the small ruminant sector
is not efficiently exploited due to several constraints
including malnutrition, inefficient management, and
diseases [1,2]. In this regard, diseases due to para-
sites take the lion’s share in limiting the productivity
of these animals all over the world. This is especially
true in many tropical and subtropical regions. Small
ruminants under intensive and extensive production
systems are extremely susceptible to the effects of a
wide range of helminths [2]. The prevalence of gas-
trointestinal (GIT) helminths is related to the agro-cli-
matic conditions such as quantity and quality of pas-
ture, temperature, humidity, and grazing behavior of
the host [3].

Copyright: Owusu, etal. Open Access. This article is distributed under
the terms of the Creative Commons Attribution 4.0 International
License  (http://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any
medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this
article, unless otherwise stated.

GIT parasite infections are a world-wide prob-
lem for both small- and large-scale farmers, but the
impact in general is greater in Sub-Saharan Africa [2].
Among the parasitic diseases, endoparasites are of
greatest importance in sheep and goats. Common
parasites of sheep and goats include coccidia, round-
worms, tapeworms, and liver flukes [4]. Strongyle
nematodes are the main cause of parasitic gastro-
enteritis in sheep and goats in Ghana [5]. Young ani-
mals and those with weakened immune systems due
to other diseases are most affected by internal para-
sites [6].

Economic losses are caused by GIT parasites in
a variety of ways: They cause losses through lowered
fertility, reduced work capacity, involuntary culling,
a reduction in food intake and lower weight gains,
lower milk production, treatment costs, and mortal-
ity in heavily parasitized animals [7]. A combination
of treatment and management is necessary to control
parasites so that they will not cause economic loss to
the producer [6]. Internal parasites get out of control
and cause damage when their numbers grow beyond
what the animal can tolerate.
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It is, therefore, necessary to carry out a study to
determine the prevalence and burden of GIT parasites
in sheep. This will determine whether there is the need
to develop preventive and treatment measures to curb
production losses. The objective of this work was to
determine the prevalence and burden of GIT parasites
in Djallonke sheep in Ayeduase.

Materials and Methods

Ethical approval
The research was conducted after approval of
research committee and institutional ethics committee.

Study area

The study was conducted in Ayeduase in the
Kumasi Metropolis. The metropolis is located in
the north-eastern part of the Ashanti Region of the
Republic of Ghana between latitude 6°35” and
6°40”” N and longitude 1°30”” and 1°35”” E [8]. During
the study period, Ayeduase received an average annual
rainfall of 1100-1600 mm and a mean monthly tem-
perature of 33.33-34.0°C [8]. The vegetation of the
metropolis falls within the moist semi-deciduous sec-
tion of the South-East Ecological zone [8].

Collection and examination of fecal samples

A total of 110 rectal fecal samples from appar-
ently healthy sheep were collected from 12 different
flocks in Ayeduase. Fecal samples were placed in
screw-capped plastic bottles, labeled and immedi-
ately transported under 4°C to the Ashanti Regional
Veterinary Diagnostic Laboratory in Kumasi for ana-
lyzes. The category of sheep and the number of sam-
ples examined are presented in Table-1. The numbers
examined varied because the number and ages of
sheep in a farmer’s flock vary.

The presence of nematodal eggs and coccidial
oocysts in all fecal samples was analyzed using the
saturated sodium chloride floatation technique [9-11].

Table-1: Category of sheep and number of samples
examined in Ayeduase.

Category of sheep Number of samples analyzed

Rams above 1 year 15
Rams below 1 year 25
Ewes 29
Gimmers 33
Lambs 8

Total 110

Identification of eggs or oocysts was done on the basis
of morphology and size of the eggs or oocysts [10]. In
this study, the authors wished to determine species,
but financial constraints and lack of some equipment/
instruments in our laboratory did not permit that. Fecal
egg counts per gram were determined for each sam-
ple following the McMaster egg counting technique,
and the degree of infection was categorized based on
Hansen and Perry [10]. Animals with egg counts from
50-799, 800-1200, and above 1200 were categorized
as lightly, moderately, and heavily infected, respec-
tively [9-11].

Data analysis
Data obtained was analyzed using analysis of
variance of the Genstat Edition four.

Results and Discussion

The results for the prevalence of GIT parasites in
sheep are presented in Table-2. Microscopic examina-
tion of the 110 sheep fecal samples revealed that 98.2%
(108) of sheep were infested with one or more GIT
parasites. Emiru ef al. [12], Admasu and Nurlign [13],
and Gadahi et al. [14] also found that 84.3%, 58.7%,
and 53.3% of sheep fecal samples, respectively, were
infested with one or more GIT parasites. The total
infestation rate of GIT nematodes was 94.5% (104)
while that of coccidia was 51.8% (57). Similarly, to
this study Aragaw and Gebreegziabher [15] reported
an overall prevalence rate of nematodes in sheep to be
93.1%. Wang et al. [16] found an overall prevalence
of coccidial infection in sheep to be 92.9% (287/309)
which is higher than what was found in this study.
Out of 104 samples that were infested with nema-
todes 51.1% (53/104) of them were also infested with
coccidia.

The nematodes detected were the strongyle type
(104/110) and Strongyloides spp. (30/110); and thus,
the strongyle type nematodes were the most prevalent
GIT nematodes detected. Furthermore, all the sam-
ples infested with strongyloides were also infested
with strongyle. Nematode parasites (54.1%), Eimeria
(14.6%), and Moniezia (13.4%) were also found to
infest small ruminants [12].

The prevalence of nematodes in sheep was
highest in gimmers (100%) and rams below 1 year
(100%), followed by ewes (93.1%), rams over 1 year
(86.7%), and lambs (75%). This means that more

Table-2: Prevalence of gastrointestinal parasites of sheep in Ayeduase.

Category Number of Number of samples Number of samples Number of samples

Sheep samples infected with one or infected with infected with
examined more GIT parasites (%) nematodes (%) coccidia oocysts (%)

Rams over 1 year 15 15 (100) 13 (86.7) 9 (60)

Rams below 1 year 25 25 (100) 25 (100) 14 (56)

Ewes 29 28 (96.6) 27 (93.1) 13 (44.8)

Gimmers 33 33 (100) 33 (100) 14 (42.4)

Lambs 8 7 (87.5) 6 (75) 7 (87.5)

Total 110 108 (98.2) 104 (94.5) 57 (51.8)

GIT=Gastrointestinal
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gimmers and rams below 1 year were infested with
GIT nematodes, followed by ewes, rams over 1 year
and lambs. The low prevalence of nematodes in lambs
could be because, in some flocks, sampled lambs had
just started nibbling and may not have ingested con-
taminated feed that leads to GIT parasites infestation.
Quantitative analyzes of sheep fecal samples showed
that the nematodal burden of rams under 1 year was
significantly higher (p<0.001) than gimmers, lambs,
ewes, and rams over 1 year (Table-3). Quantitatively,
the number of gimmers infested with nematodes was
also significantly higher (p<0.001) than that of lambs,
ewes, and rams over 1 year. Thus, the total number of
nematodes isolated from rams under 1 year was the
highest, followed by those isolated from gimmers,
lambs, ewes, and rams over 1 year.

The prevalence of coccidia oocysts in sheep was
highest in lambs (87.5%), followed by rams over 1 year
(60%), rams below 1 year (56%), ewes (44.82%), and
gimmers (42.4%) (Table-2). Quantitative analyzes of
sheep fecal samples showed that the coccidial burden
in lambs was significantly higher (p<0.001) than rams
under 1 year, gimmers, ewes, and rams over 1 year.
Contrarily, to the results obtained for nematodal bur-
den, lambs were most infested with coccidia oocysts
both qualitatively and quantitatively. In agreement
with this study Emiru ef al. [12] found significant dif-
ferences (p<0.05) in the prevalence of GIT parasites
between the different age groups. Young, unhealthy,
and malnourished sheep will be more susceptible to
nematode and coccidia parasites. Sheep are infested
with nematode and coccidia parasites when they eat

feed or drink water contaminated with the eggs of
these parasites.

The intensity of infestation of GIT nematodes
in sheep in Ayeduase is shown in Table-4. Out of
the total sheep fecal samples (110) examined, 40%
(44), 6.4% (7), and 48.2% (53) had heavy, moderate,
and light infestations, respectively, with GIT nem-
atodes, while no GIT nematode ova was detected in
fecal samples from 5.5% (6) of the study population.
Admasu and Nurlign [13] reported that 91 (58.7%),
34 (21.9%), and 30 (19.4%) of sheep were lightly,
moderately, and highly infested by GIT parasites.

The prevalence of GIT parasites by sex is shown
in Table-5. Female sheep (98.6%) and male sheep
(97.6%) were infested with one or more GIT parasites.
More female sheep 66 (95.7%) were infested with
nematodes than male sheep 38 (92.7%). With regards
to coccidia oocysts, more male sheep 23 (57.5%) were
infested than female sheep 34 (49.3%). Admasu and
Nurlign [13] found no significant differences (p>0.05)
in the prevalence of GIT parasites between sex, while
Emiru et al. [ 12] found significant differences (p<0.05)
in the prevalence of GIT parasites between sex.

Conclusion

Djallonke sheep in Ayeduase are infested with
nematodal and coccidial parasites. The prevalence
rate of these GIT parasites varies among different age
groups and sexes. The intensity of infestation by GIT
nematodes also varies from no to heavy infestation.
There is the need for farmers in Ayeduase to improve
on their biosecurity and feeding habits to prevent GIT

Table-3: Prevalence and burden of nematodes ova and coccidia oocysts of sheep in Ayeduase.

Parasite type Sheep type

Ewes Lambs Gimmers Ram+ Ram- LSD* p value
Nematodes eggs/g of feces 420.72 8252 1539.4° 313.32 3482¢ 810.8 <0.001
Coccidia oocysts/g of feces 158.6° 2475° 263.6° 1502 2862 747.4 <0.001

Ram+=Rams over 1 year, Ram—=Rams under 1 year, LSD=Least significant difference, p value=Probability value, means

in the same row with different superscript are significantly different (p<0.05)

Table-4: Intensity of gastrointestinal nematodes infestation of sheep in Ayeduase.

Category sheep Heavy (%) Moderate (%) Light (%) No infestation (%)
Rams over 1 year - - 13 (86.7) 2 (13.3)

Rams below 1 year 25 (100) - - -

Ewes 2 (6.9) 25 (86.2) 2 (6.9)
Gimmers 19 (57.6) 5(15.2) 9 (27.3) -

Lambs - - 6 (75) 2 (25)
Infestation intensity (%) 44 (40) 7 (6.4) 53 (48.2) 6 (5.5)

Table-5: Prevalence of gastrointestinal parasites by sex.

Sex Number of Number of samples Number of samples Number of samples
samples infected with one or infected with infected with
examined more GIT parasites (%) nematodes (%) coccidia oocysts (%)

Male 41 40 (97.6) 38 (92.7) 23 (57.5)

Female 69 68 (98.6) 66 (95.7) 34 (49.3)

Total 110 108 (98.2) 104 (94.5) 57 (51.8)

GIT=Gastrointestinal
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parasite infestations in their flocks. Sheep should
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