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Abstract: The study was conducted from October 2009 to March 2010 at Akaki sub city municipal abattoir in
Addis  Ababa  to  determine the prevalence of hydatidosis  in  camel  slaughtered  for  human  consumption.
Out of a total of 460 camels slaughtered 104 (22.6%) were found harboring hydatid cysts. The degree of
prevalence between males (19.01%) and females (49.09%) was statistically significant ( =25.4, p<0.05). The2

highest rate of infection (27.77%) was observed in camel from Harar while the lowest (20.62%) was found in
animal from Kereyu. The infection rate were significantly different among the three age groups (  =8.8, DF=2,2

p<0.05). The prevalence was found to  be  high  (28.63%)  in  animal  greater  than 10 years. The organ
distributions of the cysts were 67.3% in lung alone, 25% both liver and lungs, 6.73% in liver only and 0.96% in
heart. The mean intensity of hydatid cyst among affected camels was found to be 3.1±5.8. The majority (74.5%)
of the cysts identified in this study were non calcified cysts. The fertility of the cysts was 57.24% and 40% in
lung and liver, respectively, out of these fertile cyst 66.6% of them were found to be viable in both organs.
Therefore, an effort should be made to control the transmission of cystic echinococcosis from slaughter house
by safe disposal of infected offal.
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INTRODUCTION MATERIALS AND METHODS

Camels play a central role in providing draught power Study Area: The study was conducted from October 2009
and determining the wealth and social status of to March 2010 in Akaki abattoir, which is located in Addis
pastoralists in Ethiopia. Although the contribution of Ababa, the capital city of Ethiopia. The city is located at
camels to the national economy is not fully quantified, 9°1’ 48 “North and 38° 44’- 24” East at an average altitude
however  some  previous  work  estimated  that 20,000 of 2500 meter above sea level. The annual rainfall is about
tons of camel meat and 174,000 metric tons of camel milk 800 –1100 mm and a mean annual maximum and minimum
were produced annually in the country [1]. Meat of camel temperature is about 21°C and 27°C respectively.
is one of the components of diet for the pastoralist and Although camel meat is not popular in Addis Ababa, the
residences of Somali ethnic groups in Addis Ababa, Somali community and some other Muslim communities’
capital of Ethiopia. who lives in the city are the main consumers of camel meat

Very few research has been done about the extent from this abattoir, as a result the Akaki abattoir usually
and type of zoonotic disease associated with camel meat slaughtered an average of 8 heads of camel each day.
in this country. Hydatidosis of sheep and cattle are the Cattle, sheep and goats are also slaughtered for
frequently reported and published by different researches restaurants and hotels.
[2-4]. However, very little work has been published on the
occurrence  of   hydatidosis   among  slaughtered  camel Study Animals: The study was done on camels brought
in  Ethiopia,  apart  from  the works of Woldemeskel [5] from three camel rearing areas of the country namely:
and Samuel [6]. Therefore, the present study was Borena, Kereyu and Harar. A total of 460 animals
undertaken to determine the prevalence of camel presented  for  slaughter  at  Akaki  abattoir  were
hydatidosis  and  also to assess the fertility and viability examined for  the  presence  of  hydatid  cyst. If a cyst
of cysts. was  found,   the   entire    cysts    with    adjacent   tissue
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were cut out of the organ and collected in plastic bag.
These specimens were transported directly to the
laboratory for further examination.

Study Methodology 
Post   Mortem   Examination:   Regular   visits   were
made to Akaki  abattoir  and  a  thorough  examination
was done by  inspection,  palpation  and   incision of
visceral  organs  (  liver,   lung,   heart,   kidney  and
spleen)  of  each  slaughtered  camels.  The   origin  and
sex of study animals were recorded and age of the
sampled animals was determined by dental eruption
(http://www.camelsaust.com.au/liveage.htm). The number Table 3: Prevalence of Hydatidosis in different age groups

of cysts and the organ from which the cyst recovered
were also recoded.

Determination of Cyst Fertility and Viability: Individual
cysts were grossly examined for degeneration and
calcification. Then, non calcified hydatid cysts were
randomly selected for fertility study, the surface of each
cyst was sterilized with alcoholic iodine solution, next the
cyst wall was penetrated, using a large size needle and a
cut given with scalpel and scissors then the contents
were transferred into a sterile container. The contents
were examined under a microscope (40X) for the presence
of protoscolices  in  the  cyst.  The  cysts  which
contained no protoscolex were considered as unfertile
cysts. The viability of the protoscolices was assessed by
motility of flame cells as well as ease of staining with 0.1%
aqueous eosin solution and examination under a light
microscope [7, 8] live protoscolices did not take the dye
whereas, the dead ones take the dye.

Data Analysis: The data obtained from postmortem and Prevalence Based on Sex: According to the present study
laboratory findings were interred in to Ms excel sheet and
then analyzed by using SPPS for widows version 15,
SPSS, Inc, Chicago, IL. The main outcome variables were
the case of hydatid cyst detected  during  the  routine
meat inspection.  Univariate screenings were done by
Chi-square for age, sex and origin of the animals. The 95%
confidence intervals (CI) were also calculated. All value of
P<0.05 were considered significant.

RESULTS

During the study period, from October 2009 - March
2010 total  460  camels  were  examined,  104  (22.6%, 96%
CI = 18.9-26.7%) of them were found to harbor hydatid
cyst in their internal organs.

Table 1: Prevalence of camel hydatidosis by origin 
Origin No of examined No of infected (Prevalence%) 95% CI
Borena  138 35 (25.36) 18.34- 33.46
Kereyu  286 59 (20.62) 16.09- 25.78
Harar  36 10 (27.77) 14.20- 45.18

 = 1.78, P = 0.412

Table 2: The prevalence of hydatid cyst by sex
Total camel No of positive

Sex examined (prevalence%) 95% CI
Male Female 405 77 (19.01) 15.38- 23.29

55 27 (49.09) 35.35- 62.92
= 25.03, P = 0.0002

Total camel No of positive
Age (years) examined (Prevalence%) 95% CI

 5  21 4 (19.04) 5.41- 41-91
5-10  219 37 (16.89) 12.83- 22.52
>10  220 63 (28.63) 22.76- 35.09

 = 8.80. Df = 2, P = 0.0122

Table 4: The prevalence camel hydatid cyst in different age group and sex
Sex Age  No of examine animal  No of positive Prevalence (%)
Male 5  21  4  19.04

5-10  200  31  15.4
> 10  184  42  22.8

Female 5  -  -  -
5-10  19  6  31.6
>10  36  21  58.3

Prevalence Based on Origin: The difference in the
prevalence of camel hydatidosis among animals of
different origin (Kereyu, Borena and Harar) was not
significant (P>0.05) (Table 1) however camels that came
from Harar had high prevalence rate.

the overall infection proportion was very high in female
than male camels (P<0.05) (Table 2).

Prevalence in Different Age Groups: The infection within
different age groups were proportionally higher in camels
of above 10 years old (P<0.05). The prevalence of camel
hydatidosis is presented in Table (3).

Distribution of camel hydatid cyst in different age
group among male and female animals was also seen in
this study (Table 4). Infection rate was higher in females
above 10 years compared to males in the same age
category.

Single and multiple hydatid cysts distribution were
recorded in different organs is presented in  Table  (5).
Most of the hydatid cysts were concentrated in lung and
liver of camel.
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Table 5: Organ distribution of hydatid cysts in slaughtered camels
Organs No of affected Percentage (%)
Lung only 70 67.3
Liver only 7 6.73
Heart only - -
Lung and liver 26 25
Lung, liver and heart 1 0.96

Table 6: The relative distribution of the 305 cysts found during the study
period in relation to age, sex and organ affected among the camel
found harboring the cysts

No. of cysts No. of non No. of
Category examined calcified cysts (%) calcified cysts (%)
Age (years)

5 14  7 (50)  7(50)
5-10 116 92 (79.3) 24 (20.7)
> 10 165  135 (81.8) 30 (19.2)
Sex
Male 246  193 (89.5) 53 (21.5)
Female 59  43 (72.9) 16 (27.1)
Organs
Liver 61 50 (81.9) 11 (18.1)
Lung 244 192 (78.6) 52 (21.4)

Table 7: The fertility and viability rate of cysts in the 72 randomly selected
hydatid cysts from infected livers and lungs

Fertile cysts Viable cysts
Organ No. of cysts ------------------- No of cysts ----------------
Affected examined No % examined No %
Lung 42 24 57.1 24 16 66.6
Liver 30 12 40 12 8 66.6
Over all 72 36 50 36 24 66.6

A total of 305 cysts have been counted in the104
infected  camels. The maximum number of cysts found
was 13 and the mean intensity of cysts in camels
harboring   hydatid  cysts  was  3.1±5.8.  In  this  study,
the majority of the cysts identified were non calcified
(Table 6). The distribution of calcified and non calcified
cysts in relation to sex, age and organ of affected animals
is presented in Table 6.

Fertility and Viability of Cysts: A total of 72 hydatid
cysts were randomly selected from lung and liver. These
cysts were subjected to laboratory examination and
variation was observed in the viability of cysts according
to their site. Average percentage of viability and fertility
of the cysts in livers and lungs are presented in Table 7

DISCUSSION

The prevalence rate (22.6%) of camel hydatidosis
recorded in this study is very close to the previous
reports of Bitsat [9] (28.5%) and Woldemeskel [5] (18.8%)
in Eastern Ethiopia. Other reports elsewhere in the world

reported relatively higher prevalence rates in camel:
35.25% reported in Iran [10], 32.85% was recorded in Saudi
Arabia [11], further more prevalences of 48%, 39.65%, 80%
and 61.4% were reported from Libiya [12], Kuwait [13],
Morocco [14] and Kenya [15] respectively. On the
contrary, comparatively lower prevalence of camel
hydatidosis has been reported from  Harar (4.5%),
Ethiopia  [16]  in Harar Ethiopia and from Egypt [17].
These variations of the infection rates could be due to the
variations in the temperature, environmental conditions
and the nature of the pasture and the way of rising and
grazing of these animals.

The prevalence of hydatidosis in female animals
found to be significantly higher than the male animals
(P<0.05). Similar findings has been reported in Kuwait [13],
the reason might be associated with keeping of female
camel around the house milk purpose and they stay at the
backyard where there are infected dogs [18], in addition
females remain longer than males for reproductive
purposes in the area, therefore the probability of having
more infective prevalence and mean intensity is higher in
females than in males.

The results showed that the  infection  prevalence
was higher in the older age classes ( 10 years) (p<0.05,
DF = 2). The age-dependent increase in infection rate
among examined animals in this study is in accordance
with other findings [19, 21-22]. This age variation can be
again associated with difference in exposure to infection
because older livestock may have been exposed to more
infective stages [22].

The  study   revealed  no   statistical   variation in
the prevalence rates between the areas where the
examined animals comes from is considered (Borena,
Kereyu and Harar). The reason for the absence of
variation in the prevalence in those different places can be
related with the presence of very similar environmental
situation in all the three areas. However other
investigators found a variation in the prevalences of
camel hydatidosis for different areas having different
environmental and climatic conditions [11], this variation
may be explained by better environmental conditions that
are conducive to the perpetuation of the parasite, for
example, the eggs of E. granulosus could survive only a
few hours under the high ambient temperatures, when
exposed to sunlight and high temperatures, they become
desiccated and do not hatch even when consumed by
intermediate hosts [23, 15]. The mean number of cysts
among infected camels was 3.1±5.8. The means number of
cysts  found  in this study was very close to the findings
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