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A cross sectional study design was used to determine the prevalence and species spectrum of major
gastrointestinal parasites affecting camels; and to find out risk factors associated with this parasitic
infestation in Yabello district, southern rangelands of Ethiopia. A total of 412 camels of all age and sex
were examined between August, 2011 and March, 2012. Collected faecal samples were processed by
standard floatation methods and then examined for helminth eggs. Coprological examination revealed
that 73.8% (n=304) of the camels excreted helminth eggs/protozoan oocyst in their faeces. Six types of
helminth/protozoan parasites eggs/oocyst encountered in descending order of prevalence were,
Strongylus species 55.59%, Strongyloides species 13.82%, Trichostrongylus species 10.19%, Monezia
species 6.91%, Coccidia and Trichuris species each encountered 1.32%. Single and concurrent
infections with two or more parasites were recorded in 89.15% and 10.85% of the cases, respectively.
Except for age and treatment factors significantly affected (P<0.05) the prevalence of gastrointestinal
parasite infections, all the other factors like origin, sex, body condition score and health status have
shown no significant effect on parasitic infestation. The high prevalence and wide spectrum observed
in the present study suggests that helminth infection are widespread and may be a constraint to
economic camel production, and there is need to institute control measures.
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INTRODUCTION

Camels are important multipurpose animals of arid and
semi-arid parts of the world. Camel is a very hardy animal
and anatomically as well as physiologically well adapted
to harsh climatic conditions of desert areas of the world,
including Ethiopia. Camel is the most important livestock

that can live and produce in poor farms, and can be
compared with high-yield animals of the same weight, like
cattle, in productivity under manual feeding. Hence, there
is a need to improve management of camels considering
its prospect in the semiarid and arid regions where
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livestock production is becoming more difficult due to
climate changes (Sazmand, 2011).

Camels suffer from various internal and external
parasitic diseases which are major causes of impaired
fertility and low calving rates of camels as well as
impaired milk and meat production. Moreover, parasitic
diseases may also predispose them to other infections,
lower the working efficiency or result in death, and
sometimes serve as potential danger for public health
(Anwar and Khan, 1998). With the introduction of
sedentary, semi-intensive camel farming systems,
parasites may assume much more significant role in
camel husbandry (Parsani et al., 2008).

Camels can acquire helminth infection by grazing on
infected pastures or by ingesting infective larvae with
drinking water. Signs and symptoms of gastrointestinal
helminths in camels are numerous, mainly weight loss
along with growth disorders, colic, fever, diarrhoea,
anemia, gastritis and enteritis (Fowler, 1996). However,
the clinical manifestations of helminthosis may be
subclinical or asymptomatic, in which case the animal
appears normal but performs below its full potential (Borji
et al., 2010).

Despite being usually reared under harsh environments
unsuitable for propagation and transmission of helminths,
camels are capable of harbouring a fairly large variety of
internal parasites. There is paucity of literature as
helminthic infections of camels are generally regarded
less of a problem than those in other ruminants. Among
others, the camel stomach worm Haemonchus
longistipes is the most pathogenic strongyle nematode of
camels. Trichostrongyles are also very common and may
contribute to the debilitating effects of gastrointestinal
nematodes. Extraintestinal nematodes commonly
parasitizing camels include Onchocerca fasciata, which
characteristically produces subcutaneous nodules in the
head and neck regions; the filarial worm Dipetalonema
evansi, the eye worm Thelazia and rarely the lungworms
(Dictyocaulus or Protostrongylus species). Among larval
cestodes, hydatid cysts are commonly reported, while
Cysticercus and Coenurus species are infrequent
(Chhabra and Gupta, 2006).

Climate plays a dominant role in determining the timing
and size of peak larval contamination on pasture
(Suolsby, 1982). Various studies have shown a
relationship between the onsets of parasitic
gastroenteritis and meteorological data (Thomas and
Starr, 1978). Accordingly, Haemonchus and
Oesophagostomum colombianum predominate in hot
climate while Trichostrongylus and Ostertagia and
Oesophagostomum venulosum are predominate in warm
climates (Levine, 1978).

Currently, there is growing awareness of the unique
role that camel plays in the cultural heritage and socio-
economics in Ethiopia. The increasing value of the camel,
however, has verified the economic viability of health

care. The most important is that, camel can tolerate
harsh conditions and thrive better if good control means
for the diseases affecting camels are adopted. Recently
drought has become increasing and brings great
challenges on livestock production in pastoral areas of
Borena which increase importance of camel production in
the area. Data on gastrointestinal parasites of camel are
less available in pastoral area of Borena zone. Hence,
the present study is very important to give base line data
on gastrointestinal parasites of camel which improve their
production and reproduction. Therefore, a questionnaire
and parasitological survey was carried out in camel herds in
different localities of Yabello district, in order to obtain
information on the relationship between various host factors
and to estimate the prevalence and identify the species
spectrum of major gastrointestinal parasites affecting
camels in Yabello district, southern rangelands of
Ethiopia.

MATERIALS AND METHODS
Description of study area

The study was conducted in Yabello district of Oromia regional
state, which is found at about 575 km south of Addis Ababa.
According to data from the district and vaccination survey of zonal
veterinary service of 2010/2011, Yabello has a livestock population
of 435,553; of which camels are estimated at 22,972. Delivery of
the rainfall is bimodal: 56% of the annual rainfall occurs with long
rains expected from March to May and 27% the short rains from
mid September to mid November (Coppock, 1994). The area has a
migratory route of livestock during drought and animal trading from
it neighboring country, regions and districts. Hence, huge livestock
population and encroachment of bushes in the area brought
shortage of livestock feed, increase movement and disease
transmission and difficulty of livestock disease control.

Study animal

The study animals consisted of indigenous breeds of camels (one
hump camel) reared under extensive management system which
allows free grazing, usually mixed with livestock from other villages,
and in which the animals move from feed shortage area to those
improved with feed intake especially during drought season. During
sampling gender, age, body condition, treatment history and the
presence of clinical signs were recorded.

Study design and sampling method

A cross sectional study to estimate the prevalence of
gastrointestinal parasites infestation and stratified random sampling
techniques were used to collect the data between August, 2011 and
March, 2012. Risk factors like body condition, gender, sex, history
of treatment and clinical health status most probably associated
with parasitic disease was collected at the time of sampling using
structured (closed) questionnaires. Out of 23 kebeles of Yabello
district, six were selected by considering accessibility and our
facilities. From the selected localities, households were randomly
selected. Camels from each selected household of localities were
examined with proportional sample size of the total camel
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Table 1. Relative prevalence of gastrointestinal parasites examined in camels.

, . Number of camels _ Test result
Species of parasite . —
examined Number of positive  Prevalence (%)

Strongylus species 412 169 55.59
Strongyles species 412 31 10.19
Strongyloides species 412 42 13.82
Monezia species 412 21 6.91
Trichuris species 412 4 1.32
Coccidian oocyst 412 4 1.32
Mixed infestation 412 33 10.86
Overall 412 304 73.8

population from each kebele. Accordingly, 108, 42, 80, 48, 50 and
84 camels were selected from Surupha, Bake, Dide-Hara, Dherito,
Haro-wayu and Areri kebeles, respectively.

Sample size determination

The desired sample size for the study was calculated using the
formula given by Thrusfield (2005) with 95% confidence interval, at
5% precision and by assuming maximum 50% expected prevalence
of camel gastrointestinal parasite infestation in the area. The
calculated sample size was 384, but to increase the precision of
sampling in the study, 412 camels were considered.

Study methodology and parasitological examination

The gender, body condition score based on
http://www.camelsaust.com.au/livebodycond.htm and further
classified as poor (score 1 and 2), medium (score 3) and good
(score 4 and 5), age group (<4 years, 4-6 years and >6 years), the
health condition (apparently healthy and camels with any signs
(emaciation, depression, intermittent diarrhea, milk production and
weight losses, coughing and nasal discharge) and deworming
history (dewormed and non-dewormed camels) were considered
during the study. Fresh fecal samples were collected per rectum
from individual camel using plastic gloves, put into faecal pots,
labelled and immediately transported to Yabello Regional
Veterinary Diagnostic Laboratory. Individual samples were
processed by using standard flotation techniques as described by
Hansen and Perry (1994). All parasite eggs were identified
morphologically as described by Soulsby (1982), Boid et al. (1986),
Urquhart et al. (1996) and Max et al. (2006).

Closed type questionnaire survey was also carried out to
interview individual owners to obtain general information about
camel age, previous anthelmintics administration and appearance
of any clinical signs/syndromes.

Data management and statistical analysis

All collected data was entered to MS excel sheet and analyzed by
using SPSS version 19. Descriptive statistics was used to
determine the prevalence of the parasites and the risk factors
associated to the disease (age, sex, body condition, health status
and history of deworming) was related using Chi-square test (x2)

for their significant difference by using confidence level at 95% and
P<0.05 for significance.

RESULTS

Of the total 412 camels examined, 304 camels (73.8%)
were observed to harbor one or more types of
gastrointestinal parasites at varying levels. As shown on
Table 1, the identified parasite includes different
nematode species, cestodes (monezia species) and
coccidian oocyst.

Gastrointestinal parasite prevalence variation with
host related risk factors

The overall gastrointestinal parasite infestation in
different age groups and health status of camel were
revealing statistically significant variation among camels
in different age groups (X?=6.73; P<0.05) and health
status (X°=4.95; P<0.05). However, gastrointestinal
parasite infestation in relation to camel sex and body
condition showed no statistical significant variation
(P>0.05) in both cases (Table 2).

Gastrointestinal parasite infestation variation with
anthelmintics usage

The analysis of questionnaire survey from camels owner
revealed the effect of anthelmintics usage on the
prevalence of gastrointestinal parasite infestation and the
variation was found to be statistically significant
(X?=47.78; P<0.05) (Table 2).

Gastrointestinal parasite prevalence variation with
origin of camels

The data analysis conducted during the study indicated
no of significant association (X2=5.58; P>0.05) between
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Table 2. Prevalence of gastrointestinal parasites infestation in relation to host related risk factors.

Risk factors No. examined No. positive Prevalence (%) X2 P-value
Sex
Male 88 66 75.00 0.09 0.77
Female 324 238 73.46
Gender
<4 years 141 93 65.96
4-6 years 99 76 76.77 6.73 0.01
>6 years 172 135 78.49
Body condition
Good 217 154 70.97
Medium 151 116 76.82 189 0.39
Poor 44 34 77.27
Health status
With any sign(s) 42 37 88.09
Health 370 267 72.16 4.95 0.03
Deworming history
Yes 79 34 43.04
No 333 270 81.08 47.78 0.00
Table 3. The prevalence of gastrointestinal parasite in relation to the origin of animals.
Localities No. Examined No. positive Prevalence (%) X2 P-Value
Surupha 108 71 65.7
Bake 42 31 73.8
Dide-Hara 80 61 70.3 5.58 0.35
Dherito 48 38 79.2
Haro-wayu 50 37 74
Areri 84 66 78.6
Total 412 304 73.8

camels origin and gastrointestinal parasite infestation
(Table 3).

DISCUSSION

It is evident from the results of this study that
helminthosis was an important health disease in camels.
This finding is in agreement with the results of other
researchers, that helminthosis is one of the main
problems in camel worldwide (Selim and Rahman, 1972;
Fadl et al, 1992; Abdul-Salam and Farah, 1988;
Rewatkar et al., 2009; Khan et al., 2010). According to
our results, 73.8% (304/412) of camels harboured at least
one type of gastrointestinal parasite eggs/oocyst. This

finding almost coincides with previous report of overall
infection rates of 75% in Eastern Ethiopia (Bekele, 2002),
75.1%, in Iranian camels (Borji et al., 2010), and 76.2% in
Bahrain (Abubakr et al., 2000). However, it is lower than
prevalence reports of Sharrif et al. (1997) in Jordan;
Tekle and Abebe (2001) in Ethiopia; Bamaiyi and Kalu
(2011) in Nigeria; Demelash et al. (2014) in Yabello
district of Ethiopia, who reported prevalence of 98, 96.92,
92.4 and 80.73%, respectively. In contrast, lower rate of
68.9 and 62.7% reported from dromedaries in Nigeria
(Kamani et al., 2008) and in Northern Tanzania (Swai et
al., 2011), respectively. The possible explanation for the
country to country variation in the infestation rate could
be variations in agro-ecological conditions between
countries, which favor or disfavor the survival of parasites



eggs or larvae, levels of hygiene and husbandry practices
(Allport et al., 2005). Moreover, the occurrence of
parasite is associated with nutritional status, level of
immunity, rainfall, humidity and temperature differences
and season of examination on the respective study
areas.

Six different types of gastrointestinal worms and
protozoan were identified in camels. They were broadly
classified as nematodes (4 species), cestode (1 species)
and protozoan (1 species) according to the egg/oocyst
structure (Soulsby, 1982; Boid et al., 1986, Urquhart et
al., 1996; Max et al., 2006). Mixed parasitism (10.85%)
involving two or more helminths and protozoan genera
was common in the present study and is in agreements
with the results of other researchers (Bekele, 2002;
Rewatkar et al., 2009; Swai et al., 2011). Strongylus
species occurred in 169 of 412 camels (55.59%)
screened and was the most prevalent gastrointestinal
parasite encountered during the study. This prevalence
was comparable to the prevalence of 41% reported in
Ethiopia (Bekele, 2002), but lower than the prevalence’s
of 100, 89.2 and 75% reported in Kenya, Northern
Tanzania and Sudan, respectively (Mukani and Kimani,
1999; Swai et al., 2011; Abdul-Salam and Farah, 1988).
The relatively high level of gastrointestinal parasitism
recorded in this study is probably related to the number of
adult parasites established in the gastrointestinal tract,
level of host immunity, stage of parasite infection, and
lack of improvement in animal health management
programmes or non adoption of the modern animal health
care programmes by camel owners.

Eimeria species with prevalence of 1.32% was low
compared with prevalence of 9.9, 125 and 25%
respectively recorded in northern Tanzania and Pakistan
(Swai et al., 2011; Anwar and Khan, 1998; Rewatkar et
al., 2009). Heavy protozoan infection causes significant
impact in young camels resulting into high morbidity and
mortality (Chineme, 1980; Boid et al., 1986; Kinne and
Wernery, 1997).

Significant factors might influence the prevalence of
gastrointestinal parasites infestation. Host age was found
to be a significant factor with respect to gastrointestinal
parasite infection (P<0.05), with eggs/oocyst been
detected more frequently in age categories >6 years than
4 to 6 years and <4 years camels. Camels reported to
have been treated against helminths in the last one year
prior to the study survey were significantly infected
(p<0.05) by gastrointestinal parasites than untreated
camel. Moreover, males were more likely to harbour
gastrointestinal parasites eggs/oocyst than female
camels, but the variation was not significant (P>0.05).

The study further revealed that health status, origin and
body condition of the camel did not show significant
association (P>0.05) with the prevalence of parasite
infestation. The absence of association between body
condition and prevalence disagrees with previous reports
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of Swai et al. (2011) and studies in other livestock
species (Keyyu et al., 2003). This could be explained by
the fact that loss of body condition in the camels could be
due to other factors, such as seasonal change of
forgeable feed and presence of other concurrent disease
conditions, mainly high prevalence of trypanosomosis in
some of the lowland areas.

In conclusion, as most of the gastrointestinal helminth
species in camels are also common to cattle, sheep and
goats, strategic deworming of camel using broad
spectrum anthelmintics seems necessary for enhancing
productivity of camels as well as other livestock kept near
them. Moreover, from the results of this study parasitism
is one of the major health problems of camels which need
special attention to save the already poor people from
poverty who are the main camel keepers in Yabello,
Ethiopia. These people use camels for carriage purposes
as well as a source of milk and meat in addition to their
use as draught animals. For this purpose, it is suggested
that livestock disease diagnostic and monitoring centers
be strengthened in the area to look after the health,
management and breeding aspects of the camels.
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