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Abstract: A cross sectional study was conducted from November 2016 to April 2017 to estimate the occurrence
and determine the causes of organ condemnations in cattle slaughtered at Addis Ababa Abattoir Enterprise
and to estimate the direct financial loss due to organ condemnation. By systematic random sampling, out of a
total 434 cattle examined by ante-mortem inspection, 45 (10.4%) were found having various types of
abnormalities: 13 (3.0%) local swelling, 10 (2.3%) nasal discharge, 7 (1.6%) lameness, 5 (1.2%) lacrimation, 4
(0.9%) depression and 5 (1.5%) coughing. During post-mortem examination, out of the total 434 study cattle,
258(59.4%) had different visceral organs affected by different abnormalities or lesions; the organs liver, lungs
and combination of liver and lung took the highest proportion of occurrences, accounting 117 (27.0%), 78
(18.0%) and 24(5.5%), respectively. While combination of lung and kidney and liver, lung and heart were least
inspected, each 2 (0.5%). The major diseases and/or pathological conditions that caused organ condemnation
were fasciolosis 67 (15.4%), hydatid cyst 45 (10.4%), calcification 27 (6.2%), cirrhosis 5 (1.2%) and abscess 6
(1.4%) for liver; hydatid cyst 52 (12%), emphysema 23 (5.3%), pneumonia 19 (4.4%), hemorrhage 7 (1.6) and
congestion 8(1.8%) for lung; nephrosis 11(2.5%), abscess 5(1.2%), calculi 4(0.9%) and hydatid cyst 4 (0.9%)
for kidney; C. bovis 8 (1.8%) and pericarditis 5 (1.2%) for heart. Organ affected animals did not show significant
difference (P > 0.05) among age group, breed and status of body condition. An annual direct financial loss of
381,664.24 USD was estimated in the abattoir due to condemnation of edible organs. The result of this study
showed that the rate of organ condemnation at the abattoir is very high which signifies the need for prompt
disease control programs to be implemented in those localities from where the animals originated.
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INTRODUCTION significant loss results from death of animals, inferior

Developing countries have about two third of the at slaughter. This production loss to the livestock
world's livestock population but their meat and milk industry as a whole was estimated to be more than 900-
production are lower than a third of the world [1]. Ethiopia million USD annually [4].
has a large number of livestock populations in Africa with Apart from the economic loss, diseases that occur in
an estimated 53,990,061 cattle, about 25,354,053 sheep, livestock have public health impact. This is one of the
24,060,792 goats, 1,907,047 horses, 350,026 mules, major impacts and has highly pronounced effect on the
6,748,357 donkeys, 915,518 camels and 50,377,142 poultry large scale abattoirs where there are large numbers of
[2]. Despite the number of populations, their potential use animal slaughtered and a large number of workers present
is hampered by rampant animal diseases, poor nutrition, [4]. Following examination, the final judgment to be taken
poor husbandry, poor infrastructure and shortage of with an organ, carcass or part of a carcass should be
trained man power and other constraints [3]. Each year a based on the total evidence produced by observation,

weight gain, condemnation of edible organs and carcass
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palpation and incision of each organ and carcasses, any Study Animals: The study population constituted all local
ante-mortem signs and the result of any laboratory test and cross breed cattle originating from different localities
[5]. The main purpose of post-mortem examination is to and markets of the country as well as Addis Ababa and
detect and eliminate abnormalities, including presented for slaughtering in Addis Ababa Abattoir
contamination, thus ensuring that only meat fit for human Enterprise. The majority of breed slaughtered were local
consumption is passed for food [6]. breeds, however, relatively a few cross breeds were also

The purpose of meat inspection is to protect public slaughtered. Each animal was given identification number
health and to provide risk free products to the society. on their gluteal area as they arrived at lairage before ante-
Also, it provides information that can be utilized for mortem inspection. 
animal diseases control [7]. Abattoir data is an excellent
option for detecting diseases of both economic and public Study Design: A cross-sectional study design was
health importance especially in ascertaining the extent to employed to estimate the occurrence and determine the
which human is exposed to certain zoonotic diseases in causes of organ condemnations in cattle slaughtered at
addition to estimating the financial implications of carcass Addis Ababa Abattoir Enterprise. Ante-mortem
condemnations [8]. inspection and post-mortem examination were performed

Major parasitic diseases  such  as  fasciolosis, on each of the animals presented. Following slaughter, the
hydatid cyst, C. bovis and others causes like visceral organs including liver, lung, kidney and heart
abscessation  and   cirrhosis  cause  a  significant were carefully examined by inspection, palpation and
economic loss by  lowering  the  productivity  of  cattle incision for the presence of visceral abnormalities or
and condemnation of edible organs [9]. The responsibility lesions such as the occurrence of fasciola, hydatid cyst
for achieving this objective lies  primarily  with  the and other abnormalities [13].
relevant   public   health  authorities who are represented
by   veterinarians and meat inspectors at the abattoir Sample Size Determination and Sampling: The total
stage. Most of the abattoir  studies  undertaken in number of cattle for the study was calculated based on
Ethiopia are on prevalence of Fasciolosis, Hydatidosis the formula given by [14] with 95% confidence interval
and Cysticercosis and their economic impact due to and at 5% absolute precision. In this study, 50%
organs condemnation in different parts of the country prevalence was considered to calculate the sample size
[10]. using the following formula. For this particular study the

Most of the studies not included other problems of sample size was determined at 95% confidence level, 5%
organ condemnations that relates to the far-off localities precision and 50% expected prevalence and was 384. 
in the different parts of the country. Therefore, this study
was designed with the objective to estimate the
occurrence and determine the causes of organ
condemnations in cattle slaughtered at Addis Ababa
Abattoir Enterprise and also to estimate the direct where, n = sample size, P = expected prevalence, d =
financial loss due to organ condemnation. desired level of precision (5%). 

MATERIALS AND METHODS Therefore:  Where n = sample size required, 1.96 = the

Study Area: The study was under  taken  from   November prevalence, d = desired absolute precision. Hence, the
2016 until April 2017 at Addis Ababa Abattoir Enterprise required sample size was 384 cattle presented for
on the cattle brought from Borena, Harerge and Southern slaughter. Even though, the required sample size was 384,
regions of the country as well as Addis Ababa. Addis additional 50 samples were included to account for drop
Ababa, the capital city, is located at central part of outs and increase the precision; thus, a total of 434 cattle
Ethiopia, at latitude of 8°55’N, 38°37’E and longitude of were included in the study. For sampling, the method of
8.917°N, 38.617°E and altitude of 2500 meters above sea systematic random sampling was adopted.
level [11]; the mean annual rainfall was 1800mm with a
bimodal pattern while the days mean annual minimum and Study Methodology
maximum temperature were 14°C and 21°C respectively
[12].

value of z at 95% confidence level, P exp = expected

Ante-mortem Inspection: Randomly selectedanimals were
subjected to routine ante-mortem inspection during which
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various risk factors such as body condition, breed and Data Management and Statistical Analysis: Data
age of animals were scored. The age of the animals was generated from ante-mortem and post-mortem meat
determined on the basis of the dentitions as described by inspection were recorded in Microsoft excel 2010 and
Kelly [15] and two age groups were considered young statistical analysis was done using SPSS version 20.
and   adult;     below  and   above  five  years.   The   body Descriptive statistics was used to determine the level of
condition scoring was done according to Nicholson and organs condemnation rates defined as proportion of
Buttrworth [16] and classified in to three categories as condemned organs to the total number of organs
poor, medium and good. Each animal was inspected for examined. Chi square test was used to evaluate
any clinical manifestation or abnormality. Following the associations between animal factors and organ
judgments based on FAO [17] guidelines, passed animals condemned. Statistical significance was determined at p
considered fit for human consumption were allowed for < 0.05.
slaughter.

Post-mortem Examination: During post-mortem
examination, liver, lungs, heart and kidney were Ante-mortem inspections of animal brought to
thoroughly inspected by visualization, palpation and abattoir at lairage revealed that out of 434 animals, 419
making systematic incisions where necessary for the (96.5%) and 15 (3.5%) were male and female while only 45
presence of cysts, parasites and other visceral (10.4%) had different abnormalities in which local
abnormalities.   Pathological   lesions   were  differentiated swelling, nasal discharge, lameness, lacrimation,
and   judged   according   to   guidelines on meat depression and coughing with share of 13 (3.0%), 10
inspection for  developing   countries   and the results (2.3%), 7 (1.6%), 5 (1.2%), 4 (0.9%) and 5 (1.5%)
were recorded and the decisions at post-mortem respectively. Almost all slaughtered animal was adult 422
examination were classified into the following categories (97.2%) with good body condition score 420 (96.8%).
of judgment such as approved as fit for human During post-mortem examination, 258 (59.4%) of animals
consumption, conditionally approved as fit for human had different organs affected by different visceral
consumption, totally condemned as unfit for human abnormalities or lesions and out of 412 local and 22 cross
consumption and partially condemned as fit for human breed animals slaughtered, 247 (56.9%) and 11 (2.5%) were
consumption [17]. found positive for at least one visceral abnormality or

Assessment of Direct  Economic   Loss:   In   assessing body condition score and sex were not statistically
the economic losses, the direct economic  loss   due to significant (P>0.05) (Table 1) 
total  rejection   of   the edible organs was considered. Among 258 affected animals by different lesions, the
The   analysis   was  based on the average annual organs liver, lungs and combination of liver and lung
slaughter   capacity     of   the   abattoir   considering takes the highest proportion of occurrences, accounting
market demand, average market prices in   local   market 117 (27.0%), 78 (18.0%) and 24 (5.5%) respectively while
and   the   rejection rates of specific organs at Addis combination of lung and kidney and liver, lung and heart
Ababa municipal abattoir.  Average   market   price of were least inspected, each 2 (0.5%; Table 2).
each   organ   was   determined   from interviews made The post-mortem findings indicated that the major
with personnel   of   the   abattoir   and   butcher   men. diseases and/or pathological conditions causing organ
The economic loss due to condemnation was estimated condemnation were fasciolosis 67 (15.4%), hydatid cyst 45
by the formula set by Ogunrinade and Ogunrinade [18] as (10.4%), calcification 27 (6.2%), cirrhosis 5 (1.2%) and
follows: abscess 6 (1.4%) for liver; hydatid cyst 52 (12%),

EL=  srx.Coy.Roz 7 (1.6) and congestion 8 (1.8%) for lung; nephrosis 11

where: EL = Annual financial loss estimated due to organ calculi 4(0.9%) and hydatid cyst 4 (0.9%) for kidney; C.
and carcass condemnation; srk = Annual cattle bovis 8 (1.8%) and pericarditis 5 (1.2%) for heart (Table 3).
slaughter rate of the abattoir; Coy = Average cost of each Organ affected animals did not show significant difference
cattle liver + lung + heart + kidney; Roz = Condemnation (P > 0.05) among age group, breed and status of body
rates. condition.

RESULTS

lesion. These occurrences, with regard to breed, age,

emphysema 23 (5.3%), pneumonia 19 (4.4%), hemorrhage

(2.5%), abscess 5 (1.2%), less commonly encountered
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Table 1: Occurrence of affected animals with visceral abnormalities during post-mortem examination (n=434) by Breed, Sex, Age and Body Condition Score
(BCS), at Addis Ababa Abattoir Enterprise

Variables Number Examined Number positive for Visceral abnormality (%) (x ) P- value2

BREED Local 412 247(56.9)
Cross 22 11(2.5) 0.858 0. 358

SEX Male 419 249(57.3)
Female 15 9(2.1) 0.002 0.965

AGE Adult 422 251(57.8)
Young 12 7(1.6) 0.006 0.937

BCS Good 420 247(56.9)
Medium 11 8(1.8)
Poor 3 3(0.69) 2.922 0. 133

Total 434 258(59.4)

Table 2: Distribution of affected visceral organs following post-mortem examination by Breed, Sex, Age and Body Condition score (BCS), at Addis Ababa
Abattoir Enterprise

Organs Affected
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

No Liver Liver Liver, lung Lung Liver,
Variable examined Liver Lungs Kidney Heart & lung & kidney & kidney & Kidney Lung & heart Total
BREED
Local 412 115 72 15 11 23 4 3 2 2 247
Cross 22 2 6 - 2 1 - - - - 11
SEX
Male 419 112 76 15 11 24 4 3 2 2 249
Female 15 5 2 - 2 - - - - 9
AGE
Adult 422 116 73 15 13 23 4 3 2 2 251
Young 12 1 5 - - 1 - - - - 7
BCS
Good 420 113 75 15 13 21 4 3 2 1 247
Medium 11 4 3 - - 1 - - - - 8
Poor 3 - - - - 2 - - - 1 3
Total 434 117 78 15 13 24 4 3 2 2 258

Table 3: Proportion of post-mortem findings in organ with their rejection rate and annual economic loss in Ethiopian birr (ETB) (USD) (n=434), at Addis
Ababa Abattoir Enterprise

Organ condemned Cause of condemnation Number condemned Condemnation rate (%) Loss of ETB Money USD
Liver Fasciolosis 67 15.4 2951025 131098.4

Hydatid cyst 45 10.4 1992900
Calcification 27 6.2 1188075
Cirrhosis 5 1.2 229950
Abscess 6 1.4 268275
Total 150 34.6 6630225

Lung Hydatid cyst 52 12 492750
Emphysema 23 5.3 217631.25
Pneumonia 19 4.4 180675
hemorrhage 7 1.6 65700
congestion 8 1.8 73912.5
Total 109 25.1 1030668.75

Kidney nephrosis 11 2.5 273750
abscess 5 1.2 131400
calculi 4 0.9 98550
hydatid cyst 4 0.9 98550
Total 24 5.5 602250

Heart C.bovis 8 1.8 197100
pericarditis 5 1.2 131400
Total 13 3 328500
Grand Total 8,591,643.75 381664.24
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Assessment of economic loss was based on annual and combination of liver and lung took the highest
slaughter capacity of the abattoir considering the market proportion of occurrences, accounting 117 (27.0%), 78
demand, average market price of each organ in Addis (18.0%) and 24 (5.5%), respectively. It is also significant
Ababa town and rejection rate of each organ. Average to note that the major diseases and/or pathological
market price was determined by interviewing personnel of conditions that caused organ condemnation were
abattoir and butchers. The mean current price of visceral fasciolosis 67 (15.4%), hydatid cyst 45 (10.4%),
organs at Addis Ababa town for liver, lung, kidney and calcification 27 (6.2%), cirrhosis 5 (1.2%) and abscess 6
heart was 70, 15, 40 and 40 Ethiopian Birr, respectively. (1.4%) for liver; hydatid cyst 52 (12%), emphysema 23
The average slaughtering capacity of the abattoir per year (5.3%), pneumonia 19 (4.4%), hemorrhage 7 (1.6) and
was estimated to be 273,750 cattle. The condemnation rate congestion 8 (1.8%) for lung; nephrosis 11 (2.5%),
of liver, lung, kidney and heart were 34.6%, 25.1%, 5.5% abscess 5 (1.2%), calculi 4 (0.9%) and hydatid cyst 4
and 3.0% respectively. The economic loss due to organ (0.9%) for kidney; C. bovis 8 (1.8%) and pericarditis 5
condemnation was estimated as follows: (1.2%) for heart; again, underscoring the importance of

Annual economic loss due to organ parasitic and infectious causes as the most responsible
condemnation=Annual number of cattle slaughtered at for organ condemnation. 
the abattoir X average price of liver + lung + heart + In the current abattoir study, hydatidosis was the
kidney X Condemnation rates of each leading disease which was recorded at the abattoir when
liver/lung/heart/kidney. Accordingly, in the present study seeing the combined effect of the diseases on the organs
at Addis Ababa Abattoir Enterprise, the total financial such as lung, liver and kidney. The hydatid cyst was
loss calculated due to total organ condemnation was found to be the main cause of lung condemnation with the
8,591,643.75 Ethiopian birr (ETB) yearly (381664.24 USD) rejection rate of 12.0% and this is in agreement with the
of which 2,951,025 ETB(131098.4 USD) and 2,584,200 ETB report from Nekemte Municipal Abattoir with the finding
(114802.3 USD) was due to fasciolosis and hydatidosis, of 12.17% [21]. Lungs had frequently hydatidosis due to
respectively (Table 3). its size, blood supply and availability of oxygen supply.

DISCUSSIONS Abattoir was 23.3% and occurred predominantly both in

This study attempted to estimate the occurrence and the report of Dawit, Tewodros and Tefera [22], with
determine the causes of organ condemnations in cattle prevalence of 6.51% and 11.3% from Adigrat Abattoir and
slaughtered at Addis Ababa Abattoir Enterprise, where Harar Abattoirs, respectively [23],, but is lower than that
animals originating from different localities and markets of reported by Biressaw and Dulo [24] and Kinfe, Ahmed
the country including Borana, Harerge and Southern and Adanech [25], with the findings of 54% and 44.27%
regions of the country were presented. According to the from Adama and Assela Abattoirs, respectively. The
present study, the abnormalities encountered during ante- present finding is also in close agreement with the report
mortem examination were nasal discharge, lacrimation, from Shire Municipal Abattoir where 25.92% was reported
depression, lameness, coughing and local swelling. Out of [26]. The prevalence of emphysema, hemorrhage and
the total examined animals, 45 (10.4%) of them had clinical congestion were 5.3%, 1.6% and 1.8% respectively. This
manifestations or abnormalities. This proportion is lower finding is lower than the rejection rate of Gondar Abattoir
than the finding of Jimma Municipal Abattoir where the with prevalence of 9.5%, 6.4% and 8.8%, respectively [27].
proportion was 19.27% and among the abnormalities The occurrence of pneumonia was 4.4% and this is higher
lameness, depression and local swelling were common in than the finding reported at Gondar [28]. Such variations
both abattoirs [19]. The present finding however is in may be due to agro-ecological and management
close agreement with the report of Gondar Municipal differences.
Abattoir where the prevalence was 9.2% and also local Fasciolosis was the leading disease of liver recorded
swelling and lameness were common abnormalities in the abattoir, affecting 15.4% of the study animals. This
encountered, suggesting the similarities of management finding is comparable with the 12.2% reported from
situations in those cattle raising localities [20]. Gonder Municipal Abattoir [27]. However, this result is

Based on the present finding, out of the total 434 higher than the 7.8% reported by Nebyou et al. [28], but
study cattle post-mortem examined, 258 (59.4%) had lower than the 39.97% reported by Ashenafi et al. [29]
different visceral organs affected and the organ liver, lung from Mekelle Municipal Abattoir. These differences can

The overall prevalence of hydatidosis at Addis Ababa

lung (12.0%) and liver (10.4%). This finding is higher than
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be attributed to the differences in agro ecological abscess and hydatid cyst for kidney; C. bovis and
conditions and strategic control of internal parasite pericarditis for heart. These conditions caused an
adopted in those areas. The present study also showed estimated annual direct financial loss of 381,664.24 USD in
that calcification, abscess and cirrhosis caused the study abattoir due to condemnation of edible organs.
considerable economic loss due to liver condemnation. The result of this study also showed that the rate of organ
The causes of heart rejection in this study were due to C. condemnation at the abattoir was very high which
bovis and pericarditis and the occurrence is relatively warrants the need for prompt disease control programs to
similar with previous studies by Adem and Alemneh [30] be implemented in those localities from where the animals
and by Yifat, Gedefaw and Desie [20] in the study from originated.
Gondar ELFORA Abattoir. In this study, C. bovis was the
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