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Abstract

Hydatidosis is a widespread parasitic disease posing a significant public health and economic burden in
developing countries. Abattoir survey was conducted to determine the prevalence of cystic echinococcosis (CE) in
cattle, its organ distribution and to estimate financial loss due to organ condemnation. A total of 662 cattle originated
from four different areas Ethiopia were examined during routine meat inspection. Bovine CE was observed in more
than a half (51%) of all cattle studied. The prevalence of CE was significantly associated with the origin of the cattle
and study month. Area specific prevalences were 44% (n=386) in Arsi, 30% (n=91) in Borana, 85% (n=80) in Jimma
and 67% (n=105) in Mi’eso. The lowest prevalence (32%) was observed in February and the highest prevalence
(75%) was observed in December. Of the animals positive for hydatid cyst (n=335), in 70% of them had cysts were
found in the lungs followed by the liver (30%). Out of 386 multiple cysts observed 74% (285/386) of them were fertile
and the remaining 26% (101/386) were calcified cysts. Bovine CE was estimated to cause a total financial loss of
3,353.77 US$ annually due to organ condemnation. The high prevalence of cystic echinococcosis observed
warrants the need for appropriate control measures to reduce the public health and economic impacts of the
disease.
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Introduction
Cystic echinococcosis (CE), also known as hydatidosis, is a zoonotic

parasitic disease caused by the metacestodes (larval stages) of the
tapeworm Echinococcus granulosus [1]. It is one of the tropical
neglected diseases with a major public health concern widely
distributed throughout the world [2,3]. Cystic echinococcosis is an
economically important disease because of the high medical cost to
treat human infections and through condemnation of edible organs in
food animals [4]. Dogs and foxes are the primary definitive hosts for
the adult parasite while numerous herbivorous animals act as
intermediate hosts for the larval stages [5]. Humans are accidental
hosts [5]. The intermediate hosts are infected through ingestion of the
eggs while the definitive hosts are infected through ingestion of
metacestode larvae from the tissues of the intermediate hosts. In the
intermediate hosts, the majority of the hydatid cysts develop in the
liver and lungs and to a lesser extent in the spleen, kidneys and heart
[2,5].

In Ethiopia, the occurrence of CE has been reported from dogs,
[6,7] cattle, [8-16] sheep and goats [6,17] and humans [18-20].
Additional surveys are required to estimate the burden of the disease
in humans, and to provide information needed for national control
strategies. Slaughter houses provide valuable information on the
prevalence of hydatidosis and also play a significant role in the control
of the disease by breaking its lifecycle. The occurrences and financial
significance of bovine cystic echincoccosis in has also been reported
from northern Ethiopia [21]. Therefore the objective of this study was

to determine the prevalence and organ distribution of CE in cattle
originated from different parts of Ethiopia using abattoir survey.

Materials and Methods
The present study was conducted at a commercial abattoir located in

Bishoftu, Ethiopia. A total of 662 heads of cattle were randomly
selected during ante-mortem examination. The study animals were
identified by origin. The study cattle were originated from Arsi
(n=386), Borana (n=91), Jimma (n=80) and Mi’eso (n=105) areas of
Oromia Regional State. Routine meat inspection was used for the
detection of hydatid cysts in the liver, lungs, heart and kidneys.
Logistic regression was used to analyze the effect of animal origin and
study month on the prevalence of hydatidosis. The annual financial
loss attributed to organ condemnation due to hydatidosis was
calculated according to the method used by Ogunrinade and
Ogunrinade [22]. The annual number of cattle slaughtered at the
abattoir was 1400 and the price of cattle offal in the export market was
estimated at 1 US dollar/kg based on the information obtained from
the abattoir. Bonferroni adjustments were made for multiple
comparisons and P<0.05 was considered significant. Data were
analyzed with STATA 13 (StataCorp LP, College Station, Texas).

Results
Out of 662 animals examined, 335 (51%) were positive for

hydatidosis, of which 44%, 30%, 85% and 67% were observed in cattle
originated from Arsi, Borana, Jimma and Mi’eso respectively (Table 1).
There was a significant variation in the prevalence of hydatidosis by the
origin of the animals (Figure 1). As shown in Table 1, the highest
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proportion of hydatid cysts were observed in the lungs (36%; n=662)
followed by liver (15%; n=662).

Origin
No of
animals
examined

No. (%) positive(a)

Liver Lung Heart Kidney Total

Arsi 386 47 (12) 118 (31) 2 (0.5) 0 (0) 170 (44)

Borana 91 8 (9) 7 (8) 0 (0) 0 (0) 27 (30)

Jimma 80 10 (13) 55 (69) 0 (0) 4 (5) 68 (85)

Mi’eso 105 35 (33) 56 (53) 0 (0) 0 (0) 70 (67)

Total 662 100 (15) 236 (36) 2 (0.3) 4 (0.6) 335 (51)

Table 1: Number of animals studied and the distribution of cystic
echinococcosis in different organs by animal origin. a) Proportions
were calculated from the number of animals indicated in each row.

Figure 1: Model adjusted prevalence of bovine cystic echinococcosis
by cattle source.

Of the animals with at least one organ positive for hydatid cyst, 70%
(n=335) were found in the lungs followed by the liver (30%). There
were statistically significant differences between the study months
(Figure 2). The highest (75%) and the lowest (32%) monthly
prevalences were recorded during December and February respectively
(Table 2).

Month No.
examined

No (%) positive(a)

Liver Lung Heart Kidney Total

November 153 22 (14.4) 48 (31.4) 0 (0) 0 (0) 72
(47)

December 160 52 (32.5) 94 (58.8) 2 (1.3) 0 (0) 120
(75)

January 171 11 (6.4) 64 (37.4) 0 (0) 4 (2.3) 87
(51)

February 178 15 (8.4) 30 (16.9) 0 (0) 0 (0) 56
(31.5)

Total 662 100 (15) 236
(35.7) 2 (0.3) 4 (0.6) 335

(51)

Table 2: Monthly prevalence of cystic echinococcosis in cattle
examined at a slaughter house in Ethiopia. a) Proportions were
calculated from the number of animals indicated in each row.

Figure 2: Monthly prevalence of cystic echinococcosis in slaughter
cattle in Ethiopia.

As shown in Table 3, out of 662 examined cattle, a total 285
(43.05%) and 101 (15.26%) were found harboring fertile and calcified
CE, respectively. Significant differences were observed among the cattle
origin and study months both for the proportion of fertile and calcified
cysts observed. We note that cattle examined in the month of
December had the highest fertile cysts than the other study months.
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cyst
No.
(%)

Calcifie
d cyst
No. (%)

Month
No.
examine
d

Fertile
cyst
No.
(%)

Calcifie
d cyst
No. (%)

Arsi 386 145
(37.6) 38 (9.8) Novembe

r 153 57 (37.
3)

18
(18.8)

Boran
a 91 15

(16.5)
14
(15.4)

Decembe
r 160 118

(73.8) 9 (5.6)

Jimma 80 57
(71.3)

45
(56.3) January 171 67

(39.2)
56
(32.8)

Mi’eso 105 68
(64.8) 4 (3.8) February 178 43

(24.2)
18
(10.1)

Total 662 285
(43.1)

101
(15.3) Total 662 285

(43.1)
101
(15.3)

 χ2 77.07 123.36  χ2 90. 66 123.37
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 P-value <0.00
1 <0.001  P-value <0.001 <0.001

Table 3: Prevalence of fertile and calcified cystic echinococcosis by
cattle origin and study month.

The distribution of fertile and calcified cysts in the four targeted
internal organs (liver, lung, heart and kidneys) is shown in Table 4

stratified by cattle origin and study month. The prevalence of fertile
cysts in the lever, lungs and kidneys significantly (P<0.01) differ among
the cattle origin with no difference in the heart. The prevalence of
calcified cysts in the lever, lungs and heart significantly (P<0.01) differ
among the cattle origin with no difference in the kidneys. The
distribution of fertile and calcified cysts in the various organs also
differed by the study month.

Origin and month
Total no.
examined

Fertile CE in organs no. (%) Calcified CE in organs no. (%)

Liver Lung Heart Kidney Liver Lung Heart Kidney

Arsi 386 47 (12.2) 118 (30.6) 2 (0.5) 0 (0.0) 36 (9.3) 0 (0.0) 0 (0.0) 2 (0.5)

Borana 91 8 (8.8) 7 (7.7) 0 (0.0) 0 (0.0) 14 (15.4) 0 (0.0) 0 (0.0) 0 (0.0)

Jimma 80 10 (12.5) 55 (68.8) 0 (0.0) 4 (5.0) 41 (51.3) 0 (0.0) 14 (17.5) 0 (0.0)

Mi’eso 105 35 (33.3) 56 (53.3) 0 (0.0) 0 (0.0) 0 (0.0) 4 (3.5) 0 (0.0) 0 (0.0)

χ2  33 87.8 1.4 29.27 118.2 21.35 104.05 1.4

P-value  <0.01 <0.01 0.69 <0.01 <0.001 <0.001 <0.001 0.697

November 153 22 (14.4) 48 (31.4) 0 (0.0) 0 (0.0) 14 (9.2) 4 (2.6) 0 (0.0) 0 (0.0)

December 160 52 (32.5) 94 (58.8) 2 (1.3) 0 (0.0) 7 (4.4) 0 (0.0) 0 (0.0) 2 (1.3)

January 171 11 (6.4) 64 (37.4) 0 (0.0) 4 (2.3) 52 (30.4) 0 (0.0) 14 (8.2) 0 (0.0)

February 178 15 (8.4) 30 (16.9) 0 (0.0) 0 (0.0) 18 (10.1) 0 (0.0) 0 (0.0) 0 (0.0)

χ2  53.03 66.08 6.29 11.55 56.6 13.38 104.05 6.29

P-value  <0.01 <0.01 0.098 0.009 <0.001 0.004 <0.001 0.098

Total 662 100 (15.1) 236 (35.7) 2 (0.3) 4 (0.6) 91 (13.8) 4 (0.6) 14 (2.1) 2 (0.5)

Table 4: Distribution of cystic echinococcosis in the internal organs of slaughter cattle (n=662) by animal origin and month of study.

As shown in Table 5, the annual monitory losses from organs
rejection as a result of hydatidosis were estimated to be 3,353.77 US$
from export and 19,877.2 in Ethiopian currency from local markets.

Organ
examined

Rejection
rate (%)

Annual
slaughter
(no.)

Average market
price Loss per organ

Export
(US$)

Local
(ETB)

Export
(US$)

Local
(ETB)

Liver 28.7 1400 5 32 2,009 12857.6

Lung 36.25 1400 2.5 12 1,268.75 6090

Heart 2.42 1400 1.5 20 50.82 677.6

Kidney 0.9 1400 2 20 25.2 252

Total loss to the abattoir per year 3,353.77 19,877.2

Table 5: Estimated annual economic losses from organs condemnation
due to hydatidosis.

Discussion
The aim of the present study was to investigate the prevalence of

bovine cystic echinococcosis (CE), its organ distribution and estimated

financial loss due to organ condemnation at a commercial abattoir in
Ethiopia. The present study indicated the widespread occurrence of the
disease in cattle among the four cattle origins (Arsi, Borana, Jimma
and Mi’eso). Various previously reported abattoir based surveys have
indicated the presence of bovine CE in the northern
[7,9,10,12,13,18,21,23], central [7,17,24], southern [8,11,14,15] and
western Ethiopia [16] indicating the widespread and endemic
occurrence of animal echinococcosis throughout the country. This
widespread occurrence could be attributed to high population of stray
dogs and their easy access to the offal of slaughtered animals. Backyard
slaughter of animals is a widespread practice in Ethiopia in which any
condemned offal is given to dogs. These two factors (presence of stray
dogs and backyard slaughter practice) play a significant role in the
epidemiology of hydatidosis [3].

Hydatidosis is a significant zoonosis warranting for control
measures in endemic countries such as Ethiopia. Such control
measures should focus on enforcing food safety measures such as
availability of slaughterhouses in the rural parts of the country, proper
offal disposal and public education [3]. Reports on human hydatidosis
in Ethiopia are limited [18-20] and as such the public health impacts of
the disease could be underreported. A retrospective study [18] has
reported a complete lack of awareness of the general public about
hydatidosis in Ethiopia indicating the need for public education.
Hydatidosis is one of the zoonotic diseases in which "one health"
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approach can be applied for its control. Collaboration between medical
and veterinary medicine is needed to prevent and control human
hydatidosis.

Significant variation in the prevalence of CE among the sources of
the study cattle was observed in the present study. This variation could
be explained by underlying differences in the ecology and animal
production system that affect the life cycle of the parasite. Studies have
shown that temperature has a significant effect on the survival of
echinococcus eggs in which eggs survive longer under cooler
temperatures than semi-arid condition [25]. In the present study, the
lowest prevalence (30%) was observed in Borana zone. Borana is
characterized by arid climate with average annual rain fall of 58 mm
and frequent drought [26]. On the other hand, the highest prevalence
(85%) was detected in cattle originated from Jimma zone which is
characterized by high humidity and plenty of rainfall. Another
important factor is the difference in the livestock production system.
Livestock production system in Borana is pastoral production system
in which livestock seasonally move from place to place in search of
pasture and water. This seasonal movement of cattle from residential
areas can limit the contact between dogs and animals. On the other
hand, the livestock production system in Arsi, Jimma and Mi’eso is
sedentary and it is characterized by mixed agriculture-both animal and
crop production. There is high livestock-dog contact which can
enhance the spread of the parasite.

We found higher prevalence of cysts in the lungs and liver than in
the heart or kidneys. In general, lungs and liver are found to be the
major organs infected with CE and condemned offal’s because of the
presence of large capillaries to provide nutrients for the blood borne
onchospheres, and also they provide spaces for the developments of the
cyst. Similar suggestions were given [3,21]. It is major causes for lung
condemnation. Moreover, the present higher number of animal being
harbor cyst in both lung and liver also show theses organs are suitable
for the development of CE.

The monthly variation in the prevalence of bovine CE in the present
study also could be explained by temperature differences that can limit
the survival of the eggs [3]. In Ethiopia, the warmest period occurs
from March to May, while the lowest annual minimum temperatures
occur between the months of November and January creating a
suitable condition for the lifecycle of the parasite [26]. This monthly
variation also could be related to free roaming dogs infected with E.
granulosus contaminating green pasture from June to September
which corresponds to the rainy season in Ethiopia followed by
infection and subsequent developments of cysts in the cattle host in the
following months. Seasonal effect for the occurrence of CE has been
reported for different animal species studied in Iran [27]. We note that
this monthly variation should be interpreted with caution since the life
cycle of the parasite involves two developmental stages: one in dogs
and the other in ruminants.

Hydatidosis is a major zoonotic disease that has been reported in
different food animals, dogs and humans in Ethiopia [3,6-13,15-19],
and many other developing countries [2,27]. From the public health
point of view it is one of the most neglected diseases. Apart from its
public health impact, hydatidosis in food animals also causes
substantial financial losses to the meat industry. In the present study
we did not attempt to analyze the full economic loss as a result of organ
condemnation due to hydatidosis. In addition to direct financial losses
to the abattoirs in the domestic and export, markets hydatidosis can
cause significant production losses through reduction in live body

weight gain, milk yield, fertility rates and loss of valuable animal
protein from edible offals [4,28].

Conclusion and Recommendations
In conclusion, bovine cysticercosis is a highly prevalent zoonotic

disease that greatly varied by geographic origin and month of study
causing substantial financial losses to the beef industry. The high
prevalence of bovine CE should be a cause of concern to initiate
nationwide control strategies to reduce human infections. Geographic
and seasonal variations in the prevalence of the disease need to be
further investigated at a national level to direct control measures
towards high risk areas.
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