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Abstract

Introduction

   Lungs exposed to larval stages of cestode belonging to the genus Echinococcus caused Hydatidosis which is an important zoonosis 
and may lead to development of emphysema and pneumonia as a result of secondary disease complication. A cross-sectional study 
was conducted from May, 2021 to August, 2021 to determine the major gross lesions and associated risk factors in small ruminants 
that brought from Afar, Arsi, Borena, Harar and Somali areas at ELFORA export abattoir. During the study period, gross pathological 
examination was conducted on 400 (224 goats and 176 sheep) randomly selected small ruminants. The total prevalence of gross 
pathological lesions in lung of Sheep and Goats slaughtered at ELFORA export abattoir in the current study was 250 (62.5%). Out 
of 224 goats 143 (63.84%) and 176 sheep 107 (60.79%) lung gross lesions were detected. Based on ages of the small ruminants, in 
young 58(69.87%) and adult 192 (60.56%) were affected with gross pathological lesions of lungs. Based on body condion score, good 
59 (52.67%) and medium 191 (66.31%) were affected with gross lesions of lung. Animals were brought from Borena, Arsi, Somali, 
Harar and Afar within percentage of gross lesions that detected in the lungs 81 (60.9%), 36 (67.92%), 37 (62.71%), 37 (74%) and 
59 (56.19%) respectively. Significant variation (p < 0.05) was no observed in different age groups, species, body condition scores 
and origin of the animals. The current finding in goats, hydatid cyst (8.93%), pneumonia (20.98%), empsema (16.07%), calcification 
(14.73%), congestion (10.27%), consolidation (8.93%), abscess (3.57%) and others (6.25%) while in sheep, hydatid cyst (11.93%), 
pneumonia (23%), empsema (13.63%), calcification (13.63%), congestion (6.25%), consolidation (5.68%), abscess (5.11%) and 
others (2.27%) prevalences were determined. In conclusion, this study showed that hydatidosis and major gross pathological lesions 
of lungs in small ruminants causes significant problems generally on health of small ruminants and particularly on organ of lungs. 
Further investigation to determine prevalence of lung abnormalities in small ruminants in different areas of the country and zoonotic 
importance of hydatidosis is recommended. 
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Ethiopia is the leader small ruminant’s population in Africa 
continent which is kept by farmers mostly found in low rank econ-
omy in rural areas. It is common way of life in most part of the 
country rather than urbanization. The estimated small ruminants 
(sheep and goats) population in Ethiopia is 47.8 million. 

The animal productivity is still inadequate even though huge 
livestock resources are available in Ethiopia. This may be associat-
ed with presence of infectious and non-infectious disease and lack 
of good management strategy according to CSA [11]. Hydatidosis 

is one of common disease that hinders productivity in sheep and 
goat and one of common problems of lung abnormalities in animals 
among major tropical parasitic diseases [27]. It is also a zoonotic 
diseases caused by Echinococcus granulosus [12]. Long term devel-
opment of hydatid cysts in the intermediate host is characteristics 
of hydatidosis infection. The prevalence of hydatidosis in a particu-
lar area can be affected with different factors such as environment, 
social culture, and the dynamics of transmission between definitive 
and intermediate host including human. Large number of mamma-
lian species including domestic ungulates and man are intermedi-
ate while dogs are a definitive host of the diseases [3,28].
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In Ethiopia, where home slaughtering of cattle, sheep, goats and 
camels is still practiced and uncooked offal and carcass wastes are 
normally fed to dogs and cats, cystic echinococcosis has become 
an endemic disease and poses public health problems. Many re-
searches are carried out in Ethiopia to determine echinococcosis 
prevalence [17]. The occurrence of emphysema and pneumonia 
may be associated with exposure to bacterial or viral infections 
and stress of slaughter animals at lairage during acclimatization of 
animals in addition to hydatidosis [10,11]. Lung enlargement, hy-
peraemia, and sometimes oedema are characteristics of pneumo-
nia which describes inflammation if lung and commonly caused by 
environmental agents. Atelectasis is also another lesion of the lung 
as a result of collapse of the alveoli due to failure of the alveoli to 
inflate or because of compression of the alveoli while emphysema 
occurs due to destruction of connective tissue of the lung, including 
the supporting and elastic tissue of pulmonary parenchyma. It also 
occurs in an abnormal permanent accumulation of air in the lungs 
associated with some disease conditions and is caused by an ob-
struction to the outflow of air or by extensive gasping respiration 
during slaughter procedures. Lung emphysema can be identified 
macroscopically by inspecting enlarged greyish-yellow, pale, pear 
like shiny and palpating puffy and crepitant feel lung [19, 22]. The 
prevalence and gross pathological lesions of lung in animals has 
been reported form different parts of the country by different re-
searchers. Even though, different researchers in the country stud-
ied on gross lesions of lung in cattle, there is limited work in gross 
abnormalities of lung in sheep and goat specifically, there was no 
work done at ELFORA export abattoir, Bishoftu. Thus, the aim of 
this study will be undertaken: 
•	 To assess major gross lesion in lung of sheep and goat slaugh-

tered at ELFORA export abattoir, Bishoftu. 
•	 To determine associated risk factors in lung abnormalities of 

sheep and goat.

Material and Methods 
Study area

The present study was conducted in Bishoftu town which is lo-
cated at 47km South East from Addis Ababa. The research was car-
ried out between May, 2021 and August, 2021 at ELFORA export 
abattoir in Bishoftu town, located at 9°North and 40°East with an 
altitude of 1880 meter above sea level [20]. Veterinary laboratory 
facilities are organized at the export abattoir to conduct microbio-
logical assessments. These enable ELFORA as part of latest devel-

opment in safety control assurances and product quality control. 
The Ministry of Agriculture and Rural Development issued interna-
tional sanitary certificates regarding meat and meat product ship-
ments.

Study population
A total number of 400 animals (176 sheep and 224 goats) was 

presented for slaughter from which goats was higher compared to 
sheep due to less requirement of sheep than goats in the abattoir. 
The study was performed in lung of both sheep and goats. Animals 
were all males and originated from different parts of lowland of 
the country. These areas were like, Somale, Borena, Afar, Arsi and 
Harar. The animals were slaughtered in ELFORA abattoir, Bishoftu. 

Study design and sampling method 
Simple random sampling method was performed to the present 

study to take the representative sample of sheep and goats brought 
from Afar, Arsi, Borena, Harar and Somali, from May, 2021 to Au-
gust, 2021. The study design employed was a cross sectional type 
with the objective of determining the hydatidosis prevalence and 
major gross lesion identificition in lung sheep and goat by post-
mortem examination of lung.

Sample size determination 
The sample size for study animals was determined by the for-

mula given by (Thrusfield, 2005). The sample size was calculated 
by using from the previous report 37% [5] prevalence. In this study 
37% prevalence with 5% desired level of precision and 95% of 
confidence interval are used to calculate the sample size using the 
following formula.

The proposed sample size is; 

N= T2 × Pexp (1- Pexp)
 d2

Where,
N = Sample size to be determined
T = Value at a given confidence level and T = 1.96
Pexp = Expected prevalence of lung major gross lesions in the study 
area
D = Desired absolute precision at 95% confidence interval = 5%.
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Therefore, Accordingly, the required sample size for this study 
was 358; but in order to increase precision, it was added by 42 thus 
400 (224 goals and 176 sheep) were used for study. 

Data collection procedure 
Animals will be grouped into species (sheep and goat), age was 

determined by observing their teeth according to the methods 
described by (Solomon and Kassahun, 2009). Animals was cat-
egorized as; Young (animals in the age below or equal to 1.5 year) 
and Adult (greater than 1.5 year). The area where animals were 
brought also recorded. 

Ante mortem 
The study animals were given all the necessary identification 

with paint on their body and and variables such as age, origin and 
body condition score was recorded during ant-mortem examina-
tion. All body parts of animals were inspected at lairage before 
slaughtered for any pathological abnormalities and injuries. Nor-
mal and abnormal behavior of animals, posture, giant, respiration, 
color, and conformation were also inspected. During ante mortem 
inspection, the age of each animal was identified by visual obser-
vation of the teeth, for those which have not erupted permanent 
incisor teeth, were grouped as young, and while those with pair or 
more permanent incisor teeth erupted were grouped as adult [2]. 

Post mortem
Visualization, palpation and incisions were used during post-

mortem examination of lung for the presence of any abnormality. 
Gross lesions were identified and judged based on the guidelines 
of meat inspection for developing countries. The major gross le-
sions identification in lung of small ruminants during post-mortem 
examination were hyadit cyst, empysema, pneumonia, calcifica-
tion, congestion, consolidation, abscess and others lesions were 
observed [15]. 

Data analysis
The current data collected, were analyzed using Stata Version 

13.0 (Stata corp. College Station, TX, USA). The prevalence of cysts 
in sheep and goat were described and summarized by Descriptive 
statistics. Chi-square (χ2) test was used to determine the associa-
tion between different risk factors. The p = 0.05 were considered 
as significance level.

Result
Of the total 400 carcasses (224 goats and 176 sheep) exam-

ined, 250 (62.5%) were infected with overall lungs gross patho-
logical lesions. The overall lungs gross lesions were detected in 
143 (63.84%) and 107 (60.79%) of the inspected goats and sheep 
respectively. The difference in the prevalence of the overall lungs 
gross lesions of two species, were no significant (p > 0.05). Out of 
the total 83 young and 317 adult small ruminants examined 58 
(69.87%) young and 192 (60.56%) adults gross lesions of lung 
were observed. The occurrence of overall lungs gross lesions based 
on body condition of animals were detected in 59 (52.67%) good 
and 192 (66.31%) medium. The highest prevalence (74%) was 
identified in animals from Harar, whereas, the lowest prevalence 
(56.19%) was detected in animals from Afar (Table 1 and Figure 1).

Risk factors No of  
inspected

No  
affected

Percent 
(%)

X2 

(p- value)

Species
Caprine 224 143 63.84

0.389 
(0.533)Ovine 176 107 60.79

Total 400 250 62.5

Age
Young 83 58 69.87 2.433 

(0.119)Adult 317 192 60.56
Total 400 250 62.5

BCS
Good 112 59 52.67 6.402 

(0.011)Medium 288 191 66.31
Total 400 250 62.5

Origin

Borana 133 81 60.9

5.416 
(0.247)

Arsi 53 36 67.92
Somali 59 37 62.71
Harar 50 37 74
Afar 105 59 56.19
Total 400 250 62.5

Table 1: The overall lungs gross pathological finding associated 
with different risk factors.

BCS: body condition scores.
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Figure 1: Lung hepatization and sever congestion in small ruminants: Red hepatization of lung (A) and generalized congested lung (B).

Gross lesions
Frequencies and Prevalence (%)

Caprine (%) Ovine (%) Total (%)
Hydatidosis 20(8.93) 21(11.93) 41(10.25)
Pneumonia 47(20.98) 41(23.29) 88(22)
Emphysema 36(16.07) 24(13.63) 60(15)
Calcification 33(14.73) 24(13.63) 57(14.25)
Congestion 23(10.27) 11(6.25) 34(8.5)

Consolidation 20(8.93) 10(5.68) 30(7.5)
Abscess 8(3.57) 9(5.11) 17(4.25)
Others 14(6.25) 4(2.27) 18(4.5)

Table 2: Lung gross lesion frequencies and prevalence 
 in sheep and goat.

Figure 2: Gross lesion in lung of small ruminants. Affected lung 
showed abscess, congestion, cyst and granuloma (A), congestion 

and edema (B), fluid filled cyst, hydatid cyst (C).

Out of total 400 animals (224 goats and 176 sheep) examined, 41 
(10.25%) were infected with hydatid cysts. Cysts were detected in 
20 (8.93%) and 21(11.93%) of the infected goats and sheep respec-
tively. The difference in prevalence of the cyst in two species was no 
significant (p > 0.05). Out of total 400 carcasses (224 goals and 176 
sheep) examined, 88 (22%), 60 (15%), 57 (14.25%), 34 (8.5%), 
30 (7.5%), 17 (4.25%) and 18 (4.5%) were infected with pneumo-
nia, Emphysema, Calcification, Congestion, Consolidation, Abscess 
and Other lesions respectively. Out of 224 Goats, 47 (20.98%), 36 
(16.07), 33 (14.73%), 23 (10.27%), 20 (8.93%), 8 (3.57%) and 14 
(6.25%) were infected with pneumonia, Emphsema, Calcification, 
Congestion, Consolidation, Abscess and Other lesions respectively 
while out of 176 sheep, 21 (11.93%), 41 (23.29%), 24 (13.63%), 
24 (13.63%), 11 (6.25%), 10 (5.68%), 9 (55.11%) and 4 (2.27%) 
were infected with pneumonia, Emphsema, Calcification, Conges-
tion, Consolidation, Abscess and Other lesions respectively (Table 
2 and Figure 2).

Discussion
The total prevalence of the lungs gross pathological lesions in 

Sheep and Goats slaughtered at ELFORA export abattoir in the 
present study was 62.5%. This value was higher prevalence than 
37% in ELFORA export abattoir [5]. This was due to various rea-
sons like stress, inappropriate management and lack of awareness 
on animal health. The overall prevalence of lungs gross lesions re-
corded in this study in goats was 63.84 while in Sheep was 60.79%. 
Previously reported prevalence of 40.88% in goats while in sheep 
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was 35.93% in ELFORA export abattoir [5]. Both reports indicates 
that the prevalence of lungs gross lesions in goats slightly higher 
than sheep due to more infected browser, lack of rest before slaugh-
ter and stress. Based on age the prevalence in adult (60.56%) was 
slightly lower than young (69.56%) due to young has lower immu-
nity and need good management than adult. 

Gross lesions prevalence on lungs in medium (66.31%) was 
higher prevalence than in good (52.67%) based on body score due 
to the variations in the temperature, environmental conditions, and 
the way of rising of these animals. The overall prevalence of hyda-
tid cyst in lungs of sheep and goats slaughtered at ELFORA export 
abattoir in the present study was 10.25%. This value was slightly 
higher prevalence than 5.7% in Hashim export abattoir [1] and 
2.2% in ELFORA export abattoir but, lower prevalence than 54.8% 
in ELFORA export abattoir [25]. These differences may be associat-
ed with different area or sources of animals brought to the slaugh-
ter houses which contribute the distribution of hydatidosis due 
to different disease host management and agro-ecological factors. 
The prevalence of hydatid cyst in the lungs of sheep (11.93%) was 
slightly higher prevalence than in the lungs of goats (8.93%). Sheep 
were more infected with hydatid cyst in the lung than goats due to 
the habit of feeding. Sheep was feeding graze while goats were feed 
browser. The current prevalence of pneumonia in small ruminant 
was 22%. This value was agreement with the prevalence of 18.29% 
and 23.31% in ELFORA export abattoir [8] and [5] respectively. 
The present prevalence rate of emphysema in small ruminant was 
15%. The occurrence of emphysema in goats (16.07%) was higher 
prevalence than sheep (13.63%) due to many reasons like environ-
mental condition and different exposure to stress. Emphysema in 
goat (16.07%) and in sheep (13.63%) was higher prevalence than 
6.77% in goats and in sheep (7.03%) in ELFORA export abattoir [5]. 
The prevalence of calcification in lungs of sheep and goats slaugh-
tered at ELFORA export abattoir in the present study was 14.25%. 
This value was dis-agreed with the prevalence of 3.13% in small 
ruminant previous study in ELFORA export abattoir [5]. In goats 
(14.73%) and in sheep (13.63%) was disagree with the prevalence 
of 3.91% in goats and 2.34% in sheep. This was due to different rea-
sons like environment condition, inappropriate transportion and 
lack of proper management. The prevalence of congestion in small 
ruminant was 8.5%. Current finding of consolidation prevalence 
of goats and sheep was 7.5% while abscess in sheep and goat was 
4.25%. Other lesions were contained hepatization, atelectasis and 
hemorrhage. The present investigations of other lesions in goats 
(6.25%) were slightly higher than sheep (2.27%). Among gross le-
sions identification on lungs of small ruminant were more infected 
with pneumonia (22%), followed by emphysema (15%). Among 

both species sheep was more infected with hydatid cyst than goat 
due to the habit of feeding; sheep graze while goats browse; there-
fore, sheep are more likely to pick echinococcal eggs agrees with 
the studies in Eastern Uganda [21]. Adults in both species were 
found to harbor more cysts than youngs. Some studies also simi-
larly reported that significant variation occurred in the prevalence 
among age groups of animals [6]. Positive correlation in the preva-
lence of cystic echinococcosis as age of animal advances was ex-
plained [14]. This could mainly be due to differential and repeated 
exposure to infection as animals live for longer period.

In the present study, many abnormalities lungs were found in 
both species. This might be related to the fact that lungs have the 
first great capillary sites encountered by the migrating Echinococ-
cus oncosphere which adopt the portal vein route and primarily 
negotiate the hepatic and pulmonary filtering system sequentially 
before any other peripheral organs are involved [2,14,17]. The 
lungs were considered as having the first large capillary fields en-
countered by the blood-borne oncospheres. Also the presence of 
greater capillary beds in the lungs than in other organs and soft 
consistency of the lung might also help easy development of the 
cysts. When oncosphere escapes into the general systemic circula-
tion, the development of cyst occurs occasionally in other tissues 
and organs [2].

Conclusion and Recommendations
Major lung gross abnormalities were investigated in the pres-

ent study which poses hazards to public health, and may cause se-
vere financial losses to the livestock in several regions of the world. 
The major gross lung lesions identification in small ruminants that 
slaughtered at ELFORA export abattoir were hydatidosis, pneu-
monia, emphysema, calcification, congestion, abscess and other 
lesions were detected by visualization, palpation and incision of 
lungs after postmortem examination carried out. Mostly animals 
were originated from Arsi, Afar, Borena, Harar and Somali areas of 
Ethiopia. Among both species sheep was more infected with hy-
datid cyst than goat but the overall breed prevalence major gross 
lung lesion was statistically non-significant. Both in sheep and goat 
lungs were more infected with pneumonia followed by emphyse-
ma. From the risk factors only body condition score were showed 
significant difference. Thus, according to the conclusion we are rec-
ommended: 
•	 Public awareness creation on disease prevention and risk of 

zoonotic diseases and proper management and disposal of 
infected lungs

•	 Veterinary professionals, public health workers and policy 
makers should work together for a common goal.
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•	 Expansion of abattoir facilities, appropriate meat inspection 
and disposal of infected organs should be strengthened.

•	 Regular treatment of dogs with anthelmintic and disease 
prevention and control strategies should be implemented. 
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