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ABSTRACT 

A study to determine the prevalence of bovine 
hydatidosis was conducted in Kombolcha EL-
FORA abattoir. A total of 400 cattle randomly 
sampled and examined after slaughter for the 
presence of hydatid cysts in the organs and 
viscera of the animals using the standard meat 
inspection procedures. Positive or suspected 
samples were taken to the parasitology labora- 
tory at the Kombolcha regional laboratory and 
cyst identification, fertility and viability tests 
were performed. The statistical analysis showed 
that there was no difference (P > 0.05) between 
the prevalence of bovine hydatidosis and sex of 
animals, P > 0.05. The prevalence of hydatidosis 
was also found to be significant with the age and 
origin of the study animals (P < 0.05). Of 191 
cysts examined, 154(80.63%) calcified, 1(0.51%) 
sterile, and 36(18.85%) fertile cysts. From the 
total fertile cysts, 24(72.22%) were found to be 
viable. Of 108 cysts recorded in the lung, 
74(68.52%) calcified, 1(0.93%) sterile, 21(19.44%) 
viable and 12(11.11%) were non viable. Fur- 
thermore, of 70 cysts recorded in the liver, 67 
(95.71%) were found to be calcified and 3(4.29%) 
viable. A total of 16,068 cattle were slaughtered 
from 2003 to August 2007 and the overall 1955 
(12.17%) prevalence of hydatidosis was recorded. 
The results of this study showed that hydatido- 
sis pose significant economic problems by 
causing condemnation of considerable numbers 
organs, rendering them unfit for market. There- 
fore, initiation and implementation of control 
measures is necessary in order to alleviate its 
economic impact as well as zoonotic risks to the 
human. 
 
Keywords: Abattoir; Hydatidosis; Cattle;  
Prevalence; Kombolcha; Ethiopia 

1. INTRODUCTION 

Echinococcosis is a zoonotic infection caused by 
Echinococcus granulosus, which is a small tapeworm 
and in the natural cycle, dogs and other canids are typical 
definitive hosts and ungulates, including sheep, goats, 
pigs and horses, are intermediate hosts in which hydatid 
cysts occur. The latter stage can also develop in humans 
[1]. Although E. granulosus penetrates deep between the 
villi of the small intestine of the definitive host, there are 
no pathogenic effects even in heavy infections, suggest- 
ing that infected definitive hosts are asymptomatic carri- 
ers of the parasite. Furthermore, infections with E. 
granulosus cysts in the intermediate host are typically 
asymptomatic, except for a small number of cases with 
chronic and heavy infections. There are no reliable 
methods for the routine diagnosis of infections in living 
animals, but in rare cases cysts have been identified by 
ultrasonography alone or in conjunction with serum an-
tibody detection [2]. A new ELISA with a high specific-
ity and a sensitivity of 50% to 60% might be useful for 
detecting E. granulosus cysts in sheep on a flock basis 
but cannot be used for a reliable diagnosis of infected 
individuals [3]. The most reliable diagnostic method is 
cyst detection during meat inspection or at post-mortem 
examination. Cystic echinococcosis in farm animals 
causes considerable economic problems due to loss of 
edible livers. Significant losses of meat and milk produc-
tion and fleece values from infected sheep may also oc-
cur. These losses are of special significance in countries 
with low economic outputs where sheep production is of 
particular importance [4]. 

A number of studies have conclude that cystic hydatid 
disease caused by E. granulosus can result in a 10% de-
crease in whole of life performance for infected animals 
(reduction in quality of meat, production of fibre, pro-
duction of milk and in number of surviving offspring) [5]. 
However, these figures are not well-known to third world 
farmers, and are probably insignificant in the face of 
pandemics of infectious disease and losses due to repro-
ductive diseases, parasitism and starvation. Therefore, all 
programs of hydatid control around the world have been 
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driven by the zoonotic status of the parasite and concerns 
for human health [6,7]. 

The scanning surveys were well accepted by the peo-
ple and provided evidence for the need to expand the 
present hydatid control program in Turkana to cover the 
whole hyper endemic focus. Such a program must con-
tain an educational component for, although most groups 
recognized hydatid cysts, there was complete lack of 
knowledge concerning the parasite and its mode of trans- 
mission [8]. Survey of echinococcosis in eastern Ethiopia 
by [9], indicated that a total of 171 adult cattle and nine 
stray dogs were examined for E. granulosus in eastern 
Ethiopia. Prevalence of 20.5% and 22% were recorded in 
cattle and dogs, respectively. 

Currently, some modern export abattoirs are estab-
lished and have started exporting meat to Middle East 
countries and this export market is highly promising and 
is enabling the earning of foreign currency, which is 
highly needed by the country. Such export market may 
be influenced by the quality of meat produced especially 
from diseases. Some of Metacestods which occur in the 
carcass and organs of ruminants can affect the meat ex- 
port market either directly or indirectly by causing rejec- 
tion of carcass/organs for aesthetic reasons by the im- 
porter countries or due to condemnation of organs such 
as liver and heart which are highly demanded by importers. 
Few reports are available on the prevalence of hydatido- 
sis in North eastern parts of Ethiopia. Therefore, this study 
was undertaken to determine the prevalence of hydatido- 
sis in cattle slaughtered in Kombolcha ELFORA abattoir. 

2. Materials and Methods 

2.1. Study Area 

The study was conducted at ELFORA Kombolcha in- 
dustrial abattoir, located at about 375 km north east of 
Addis Ababa at an altitude of 1500 - 1840 m.a.s.l. The 
area receives an average rainfall and temperature of 750 
mm - 900 mm and 25˚C - 30˚C, respectively. Kombolcha 
is one of the 21 districts of South Wollo administrative 
zone which shares border with Dessie zuria and Te- 
wuledere districts in the North, with Dessie Zuria and 
Dessie town in the West, with Kalu and Dessie zuria in 
the South and Kalu in the East. The district is divided 
into five urban Kebeles and six rural Kebeles. As esti- 
mated by the District Office of Agriculture (DOA), the 
district has a total area of 78.6 km2. About 33.6% of the 
district’s area is under crop production, and 1.47% is 
serving as a grazing land. 

2.2. Study Population 

Cattle that have been brought to the abattoir for rou- 
tine meat inspection during the past five-year period was 

used. Cattle that were presented to the abattoir during 
routine meat inspection procedure were included. 

2.3. Sample Size Determination 

The number of bovine carcasses examined during 
slaughtering at the Abattoir during the past five years 
was used for retrospective abattoir survey. In active ab- 
attoir survey, a cross-sectional study type of investiga- 
tion was conducted and the sample size was determined 
according to [10] by taking 50% prevalence. Thus, 385 
bovine were sampled. But to increase the sample size, 
400 animals were examined. 

2.4. Study Methodology 

Retrospective abattoir data collection: A 5-year data 
was analyzed for the prevalence of bovine hydatidosis. 

Examination of slaughter animals (active abattoir 
survey): The abattoir survey was conducted in routine 
examination of arbitrarily selected cattle at the study area. 
A thorough post-mortem examination was conducted on 
animals slaughtered at municipal abattoir. The lungs, 
liver, heart, spleen and kidneys were examined. Echino-
coccus cysts identified were removed and collected in 
polyethylene bags or Petri-dish. Each polyethylene bag 
or Petri-dish was used for hydatid cysts obtained from 
one animal and was labeled appropriately to show the 
species. The cysts were transported to the nearest labo-
ratory and examined within one hour. 

Cyst fertility and viability: Individual cysts were 
grossly examined for any evidence of degeneration and 
calcification. Cysts were selected for fertility studies and 
to reduce intra-cystic pressure, the cyst wall was pene-
trated with a needle and opened up with a scalpel and 
scissors. The contents were then transferred into a sterile 
container and examined microscopically (40×) for the 
presence of protoscoleces. Cysts which were not con- 
taining any protoscoleces as well as heavily supurative or 
calcified were considered unfertile. The viability of pro- 
toscoleces was assessed by the motility of flame cells 
together with staining with a 0.1% aqueous eosin solu- 
tion. Living protoscoleces did not take up the stain, 
unlike the dead ones [8]. 

2.5. Data Management and Analysis 

Abattoir data was collected and recorded on specially 
designed forms and preliminary analysis was done in 
Microsoft Excel (Microsoft Corporation). The outcome 
variables for the abattoir study were cases of “Echino- 
coccosis” detected during routine postmortem inspection 
at the abattoir. The STATA software program was applied 
for the statistical analysis of the data obtained from the 
study. The prevalence of hydatidosis was calculated as 
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the number of positive observation divided by the total 
sample size multiplied by 100. Logistic regression was 
used to expressed results and compare risk factors (to 
determine infection rate on sex, age, origin and body 
condition basis). 

3. Results  

Active abattoir survey: Of the 400 bovine animals 
examined during routine meat inspection at ELFORA 
Kombolcha industrial Abattoir, 68(17%) were found to 
be infected with hydatidosis.  

Sex: Thirty eight (9.5%) from a total 245 female ani- 
mals and 30(7.5%) from 155 male animals were positive 
for bovine hydatidosis. The statistical analysis showed 
that there was no significant difference (P > 0.05) be-
tween the prevalence of bovine hydatidosis and sex of 
animals presented to the abattoir during the study period. 
OR = 1.27, P > 0.05, 95% CI = 0.67 - 2.03 (Table 1). 

Age: Statistical analysis showed that the prevalence of 
hydatidosis was significant with the age of the study 

 animals, P < 0.05 and OR = 1.883418 and 95% = 1.08 – 
3.29 (Table 2). 

Origin of animals: The prevalence of hydatidosis was 
statistically significant with the origin of the study ani- 
mals, higher in animals of highland origin P < 0.05, OR 
= 3.418357 and 95% = 1.94 – 6.02 (Table 3). 

Prevalence of hydatidosis and body condition of the 
animals: The majority of animals presented to the abat-
toir were poor in body condition and of 400 animals, 1 
and 16% prevalence of hydatidosis were recorded in 
good and poor body condition animals, respectively (Ta- 
ble 4). 

The proportion of organs presented on Table 5 shows 
that the majority of cysts were recorded in the lungs of 
the study animals. 

Fertility and viability study: A total of 191 cysts 
were collected at the abattoir during the study period. Of 
the total cysts collected, 24(12.6%) were found to be 
alive and 167(87.43%) were found to be dead (Table 6). 
A total of 191 cysts were examined in the abattoir 

 
Table 1. Sex distribution of animals infected with hydatidosis. 

Sex Total no. of animals examined Total no. of animals positive for hydatidosis Prevalence 

Male 155 30 19.35% 

Female 245 38 15.51% 

Total 400 68 17% 

 
Table 2. Prevalence of hydatidosis in cattle in different age groups. 

Age (years) Total no. of animals examined Total no. of animals positive for hydatidosis Prevalence (%) 

≤5 45 3 6.66 

5 - 10 300 52 17.33 

>10 55 13 23.64 

Total 400 68 17% 

 
Table 3. Geographical distribution of hydatidosis in cattle. 

Origin of the animals Total no. of animals examined Total no. of animals positive for hydatidosis Prevalence (%) 

Low land 221 22 9.54 

High land 179 46 25.70 

Total 400 68 17 

 
Table 4. Prevalence of hydatidosis in cattle in relation with their body condition. 

Body condition of the animals Total no. of animals examined Total no. of animals positive for hydatidosis Prevalence (%)

Good 36 4 11.11 

Poor 364 64 17.58 

Total 400 68 17 
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Table 5. Proportion of organs infected with bovine hydatidosis. 

Lung Liver Kidney Heart Spleen 

50(12.5) 17(4.25%) 4(1%) 1(0.25%) 1(0.25%) 

 
Table 6. Proportion of viable cysts in different organs in-
spected. 

Organs inspected Total cysts recorded Viable cysts 

Lung 108 21(19.4%) 

Liver 70 3(4.3%) 

Heart 1 0(0%) 

Kidney 11 0(0%) 

Spleen 1 0(0%) 

Total 191 24(12.6%) 

 
during the study period. Of the total cysts examined, 
154(80.63 %) calcified, 1(0.51%) sterile, and 36(18.85%) 
fertile. From the total fertile cysts identified, 24(72.22%) 
were found to be viable cysts (Table 7). The cyst condi- 
tion by the organ of involvement was found to be: in 
lung from the total 108 cyst recorded, 74(68.52%) calci-
fied 1(0.93%) sterile, 21(19.44%) viable and 12(11.11%) 
were non viable fertile cysts. In the liver, out of 70 cysts, 
67(95.71%) were calcified and 3(4.29%) were viable. 
The remaining organs, kidney 11 cysts were calcified 
only and also in the heart and spleen a single cyst was 
found with calcification. From the inspected organs at 
the abattoir, 19 animals were found to harbor more than 5 
to 20 cysts and one animal harbored 21 hydatid cysts. 
Large cyst sizes were recorded in the lungs of animals 
observed in the abattoir (Table 8). 

Logistic regression of the selected risk factors for 
the hydatidosis infection: The logistic regression (Table 
9) of the selected risk factors for bovine hydatidosis was 
assessed, thus age and origin of the animals were found 
to statistically significant. 

Retrospective abattoir survey: Meat inspection re-
cords in an abattoir located in ELFORA Kombolcha 
during a 5-year period from September, 2003 to August 
2007 were used to determine the total number of or-
gans condemned due to hydatidosis in cattle. A total of 
16,068 cattle slaughtered in the 5-year period and the 
overall 1955(12.17%) and 952(5.92%) of lung and liver 
were condemned due to hydatidosis, respectively (Table 
10). 

4. Discussion 

E. granulosus shows considerable geographic variations. 
Apart from aboiotic variables, factors such as difference 

Table 7. Distribution of cyst fertility and viability in different 
organs in cattle. 

Organ Cyst condition 

Fertile Non fertile 
 

Viable Non viable Sterile Calcified

 
Total

Lung 21 12 1 74 108 

Liver 3 0 0 67 70 

Kidney 0 0 0 11 11 

Heart 0 0 0 1 1 

Spleen 0 0 0 1 1 

Total 24 12 1 154 191 

 
Table 8. Distribution of cysts in different organs based on their 
size in cattle. 

 Cyst size* 

Organs Small Medium Large Calcified cysts Total 

 No. % No. % No. % No. % No. %

Lung 22 100 8 72.7 4 100 74 48.1 108 56.5

Liver 0 0 3 27.3 0 0 67 43.5 70 36.7

Kidney 0 0 0 0 0 0 11 7.1 11 5.8

Heart 0 0 0 0 0 0 1 0.65 1 0.5

Spleen 0 0 0 0 0 0 1 0.65 1 0.5

Total 22 100 11 100 4 100 154 100 191 100

*<4 cm = small, 4 - 6 cm = medium and >6 cm = large. 

 
Table 9. The logistic regression analysis of the risk factors for 
bovine hydatidosis at ELFORA Kombolcha abattoir in 2007- 
2008. 

Risk  
factors 

Odds  
ratio 

Std. Err. Z P > |z| 
95% Conf. 
Interval 

Sex  1.164716 0.3299127  0.54  0.590  0.67 - 2.03 

Age 1.883418 0.5380605  2.22  0.027  1.08 - 3.29 

Origin 3.418357 0.9865505  4.26  0.000  1.94 - 6.02 

Body  
condition

0.4768376 0.2717546  −1.30  0.194  0.16 - 1.465

 
Table 10. The number of liver and lung condemned due to 
hydatidosis in cattle slaughtered at ELFORA Kombolcha abat-
toir from 2003-2007. 

Year 2003 2004 2005 2006 2007 Total 

Total no. of  
animals slaughtered 

2741 259 4580 2238 6250 16,068

Total no. of  
liver condemned 

221 18 323 90 300 952 

Total no. of  
lungs condemned 

471 42 608 202 632 1955 
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in culture social activities religious facts and attitude to 
dogs in different regions contribute to the variations in 
the prevalence rate. In the present study, the prevalence 
of hydatid disease in the study area was 17%, which is 
relatively lower than reports by [9,11,12], 20.5%, 28.3%, 
46.5%, 25.7% in cattle slaughtered in Eastern Ethiopia, 
Kombolcha, Debre Zeit, South Omo, respectively. 

The finding record in this study is important and these 
are governed by the following events: most cattle are 
slaughtered at their older age when they become ex-
hausted in milk and/or calf production or when they have 
reduce capacity to work through which they have a 
greater chance to be infected with E. granulosus. In the 
rural area most farmers keep at least one dog for guard-
ing the house and the livestock. This is one way the ac-
cesses to gain infected lungs and other organs to dogs. 
Meat inspection is practiced only at few sites and there is 
no proper disposal of condemned organs except at Sopral 
Kombolcha meat factory, where condemned organs and 
carcasses are further processed for animal feed and it is 
not source of infection for E. granulosus. There is lack of 
awareness by the people of the health hazard as well as 
the economic importance the disease. The statistical 
analysis showed that the prevalence of hydatidosis was 
significant with the age of the study animals (Tables 2 
and 9), P < 0.05, especially for the middle age groups are 
affected more. This may be due to the fact that cattle are 
slaughtered at their medium or older age with which they 
have greater chance of being infected with E. granulosus. 
And the growth of the hydatid is slow, maturity being 
reached in 6 - 12 months [13]. 

The prevalence of hydatidosis was statistically sig-
nificant with the origin of the study animals, higher in 
animals of high land than the lowlands P < 0.05. The 
eggs tolerate a wide temperature range: heat damage 
does not appear to occur until temperature reach 38˚C 
and the eggs withstand a temperature as low as –30˚C [6]. 
Within certain limits the longevity of the eggs decreases 
as the temperature increases according to [11]. This may 
be due to the fact that, the religious factor, in the most 
lowland areas of Ethiopia, the Muslim people are more 
privileged and dog considered as “NEJASSA” on there 
religious and “Qurran” basis. So that dog is rarely do-
mesticated and reduces the infection rate of cattle in the 
lowland area. 

The statistical analysis should that there was no sig-
nificant difference between the prevalence of bovine 
hydatidosis and sex of the study animals. All exposed 
groups are get access to infection with different degree 
based on the organ parasitized and the size attained by 
hydatid cyst. The incidence of the disease (infection) in 
the area both in animals and man can be determined from 
its level in dogs. It is also valuable to investigate the 
management, and feeding of dogs to discover how the 

cycle of infection maintained [11]. Habit, customs and 
occupation, particularly attitude to dogs, may also influ-
ence the prevalence of metacestodes infection in a certain 
group [12]. 

The prevalence of hydatidosis was statistically not 
significant with the body condition of the animal. Kom-
bolcha ELFORA abattoir is an industrial abattoir, poor 
body condition cattle are preferable than fattened animals 
to prolong the shelf life of the canned meat. The majority 
of the study animals presented to the abattoir were poor 
body condition and of 400 animals 4(1%) and 64(16%) 
prevalence of hydatidosis were recorded in good and 
poor body condition animals respectively (Table 4). 

The liver and lung are the most commonly infected 
organs. The kidney, heart and spleen are the least af-
fected organs in the study animal. Similar findings were 
also obtained by various workers and it’s indicated that 
the liver and lungs are the most commonly affected or-
gans with hydatid cyst due to the reason that there are the 
first large capillary fields encountered by the blood borne 
onchospheres. However, development of H. cysts occurs 
occasionally in other organs and tissue when on- 
chosphere escape in to the general systemic circulation 
[13]. From the organ prevalence study the lung is found 
to be the most commonly affected organ followed by 
liver. The liver infection may be a reflection of the route 
of parasite entry and seems to support the hypotheses of 
heapatic portal distribution of the onchospheres leading 
to the liver infection. The proportion of large medium 
and small size cysts is higher in the lung than in the liver. 
Similar finding was obtained by [11] in the same study 
area. Similarly in the rare sites such as the abdominal 
cavity, where unrestricted growth is possible, the hydatid 
may attain very large size containing several liters of 
fluid [13]. The percentage of calcified cysts is found to 
be higher in the liver than in the lungs. This may be as-
sociated with the relatively higher reticulo-endothelial 
cells and abundant connective tissue reaction of the or-
gan [6], which encapsulates the cyst within a fibrous wall 
up to 13 mm thick. From the fertility and viability study, 
the percentage of fertile cysts was found higher in lung 
than the liver, this is due to the relatively softer consis-
tency of the lung allows easer development of the pres-
sure cyst and fertility of hydatid cyst may show tendency 
to increase. Meat inspection records in an abattoir during 
a 5-year period from September, 2003 to August 2007 
indicated that from the total of 16,068 cattle slaughtered, 
1955(12.17%), 952(5.92%) lung and liver were con-
demned due to hydatidosis. The number of condemned 
organs is smaller when compared to other researchers. 
This might be true that in the abattoir they record only 
the totally condemned organs. 

Hydatidosis causes considerable public health hazard. 
It is well known that an efficient meat inspection service 
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should function as an important monitoring agent in the 
control of animal diseases with considerable economic 
and public health significance mainly in cases of chronic 
and ill-defined conditions which are not apparent either 
to the livestock owners or Veterinary surgeon. More im- 
portantly a feedback from the slaughterhouses to the in- 
dividual farm is of great value in the field of preventive 
medicine. Therefore, the establishment of well equipped 
standardized abattoirs, creation of public awareness in 
terms of knowledge of zoonotic importance of hydatido- 
sis and control of stray dogs in order to minimize the risk 
of acquiring the most important zoonotic diseases are 
paramount importance. 
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