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Abstract: The study was conducted to identify major causes of organs and carcass condemnation in animals
slaughtered at Dire Dawa municipal abattoir and to estimate its direct financial losses. The current retrospective
study involved retrospective data on meat inspection records, was conducted on 269, 530 different species of
animals slaughtered at Dire Dawa municipal abattoir from June 2010 to July 2015. Records of 269, 530 animals
revealed that 18, 947 (76.09%) liver, 3,783 (15.19%) lungs, 1,570 (6.30%) heart, 317(1.27%) kidneys, 149 (0.60%)
partial carcass in kg, 102 (0.41%) GIT and general 31 (0.12%) carcasses were condemned due to various causes.
Fasciolasis (40.60%), was the main cause of liver condemnation followed by hydatid cyst (14.78%), calcification
(11.32%), abscessation (2.92%) and cirrhosis (2.55%). In general, fasciolasis and hydatidosis were the major
causes of different organs condemnation with rate of 40.60 and 31.46%, respectively. Consequently, the overall
direct financial loss during five years period was estimated to be 1, 839,760.0 Ethiopian Birr (99,446.49 USD) from
organs condemnation. In Conclusion, the results identified various causes of organ condemnation and their
economic importance in the area. Therefore, it is necessary to establish appropriate strategy for prevention and
control these major causes of organ condemnation in the studied area.
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INTRODUCTION segment of the agricultural  practice.  Developing

Meat is an important commodity of human diet which livestock  population  but  their  meat   and  milk
needs careful handling throughout the whole production production  is  less  than  a third of the world [1-3].
and processing. In the process of safe and wholesome Ethiopia   has    large    livestock   population  in Africa
meat production, the role-played by the inspection staff with an  estimate  of 44,318,877 cattle, 23,619,720 sheep
in maintaining health, sanitary and quality standards of and 23,325,113  of goats [2]. However, there are
the product, through rigorous supervision and control constraints that hindered the potential of livestock
throughout the whole operation of abattoir is very crucial production that include traditional management system,
[1]. limited genetic potential, lack of appropriate disease

Food-borne disease and zoonoses are generally control policy and veterinary services. Due to these and
recognized as important public health problems and related factors, each year significant economic losses
important causes of decreased economic productivity in result from condemnation of edible organs and carcass
both developed and developing countries. Similarly, were estimated from  different  abattoirs  of  the  country
transmission of hazards of animal health importance via [3, 4].
the food chain and associated by-products can result in Monitoring and other conditions at slaughterhouse
highly significant economic loss in animal populations [2]. have been recognized as one way of assessing the

Parasitic diseases are considered as a major health disease status of cattle [5] and abattoirs played an
problem and cause a significant economic loss in important  role  in  screening animal products with various
countries where livestock production is an important abnormalities  and  diseases  that  are  not   fit   for  human

countries  have   about  two  third  of  the  world's
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consumption [6, 7]. Major parasitic diseases such as Retrospective Abattoir Data: A retrospective study was
fasciolasis, hydatid cyst, cysticercus bovis and other
causes like abscessation and cirrhosis cause a significant
economic loss by lowering the productivity of cattle and
condemnation of edible organs [4, 8, 9].

Several studies have been conducted through
abattoir survey to determine the prevalence and economic
loss resulting from organ condemnation in many abattoirs
of Ethiopia [10-11]. However, most of the studies were
focusing only on specific diseases such as fasciolasis,
hydatidosis and cysticercosis. Furthermore, economic
loss due to various diseases/causes was estimated in
some abattoirs of the country [4, 12-15].

Hence, it would be essential to have information on
occurrence of various diseases/causes and their economic
loss from different parts of the country to establish
appropriate strategy for prevention and control. Currently,
there is lack of information on occurrence of various
diseases/causes and their financial loss due to organ
condemnation in Dire Dawa Administration.

Therefore, the objectives of this study were to
identify the major causes of organ condemnation and to
estimate direct economic loss due to organ condemnation
at Dire Dawa municipal abattoir.

MATERIALS AND METHODS

Study Area: The study was carried out from July 2010 to
June 2015 in Dire Dawa Administration (DDA). According
to Dire Dawa rural and agricultural office, DDA is situated
in the Eastern part of Ethiopia about 510 km East of Addis
Ababa. The area is located between 9°27 ' and 9° 49' N
latitude and 41°38'and 42°19' E longitude. The rainfall
pattern of the area is characterized by small rainy season
from February to May and high rainy season from July to
September. The dry season extends from October to
January. The mean annual rainfall in the study area varies
from 550 mm in the lowland Northern part to 850 mm in the
Southern mountain ranges. The monthly mean maximum
temperature ranges from 28.1°C, to 34.6°C. Likewise, the
monthly mean minimum temperature varies from 14.5°C in
December to 21.6°C in June.

Study Animals: The study was conducted on cattle,
camel, sheep and goats which came from Oromiya and
Somali regional States. Most of the animals slaughtered in
the abattoirs were adult local breeds. The average number
of animals slaughtered per day at Dire Dawa municipal
abattoir is 50 heads of cattle, 2 heads of camels and 80
heads of sheep and goats.

conducted using the postmortem meat inspection records
of the abattoir from June 2010 to July 2015. Data were
collected from records containing number of animals
slaughtered, type and number of condemned organs and
causes for each condemnation. Daily recordings of
postmortem examination and information on the mean
current price of visceral organs and carcass/kg from
butchery shops were carried out at Dire Dawa city.

Assessment of Direct Financial Loss: Total number of
animals slaughtered, average current local market price
and number of each condemned organs were used to
estimate the financial loss. The average cost per kilogram
of edible organs was obtained through oral interviews
with the butchers and meat traders at the abattoirs. The
average costs of organs like lungs and spleen, which are
sold without weighing, were also obtained through oral
interviews with butchers and meat traders. The total
numbers of livers, lungs, hearts, spleens and other organs
that are condemned as unfit for human consumption
during meat inspection were noted for animals
slaughtered at Dire Dawa municipal abattoirs for a period
of five years.

Data Analysis: Collected data were entered using epi-info
version 16.00 and analyzed by STATA 11 for windows
program. The annual financial loss due to visceral organs
condemnation was estimated from annual slaughter per
annum, visceral organs condemnation rate and the current
average price of the organs. Losses occurring as a result
of condemnation of visceral organs due to different
causes like fasciolasis, hydatidosis and other
abnormalities were computed using the model: L = (Ni x Pj)

whereas L = total loss,
Ni = Number of visceral organs condemned annually

and
 Pj = Average price of visceral organs.

Financial losses in Ethiopian Birr and Dollar were
subsequently calculated based on the basis of a previous
pilot study and the formula DEL =    × Av•P/kg
was used to determine financial losses.

Where DEL stands for direct economic losses due to
total meat condemned,  is the total number of
condemned organs for the period,  is the total weight
of condemned organs and Av•P/Kg is the average price
of whole normal or passed organ/kilogram.
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Table 1: Causes and percentage of liver, heart and lung condemnation at Table 3: Mean price of visceral organs and carcass/kg of different species of
Dire Dawa municipal abattoir (June 2010/11 to July 2015).

Condemned No. organ (%) organ
organ Cause condemned condemned
Liver Abscess 728 2.92%

Hepatitis 348 1.40%
Faciolosis 10,110 40.60%
Calcified cyst 2,818 11.32%
Cirrhosis 634 2.55%
C. Bovis/ Ovis 357 1.43%
Hydatid cyst 3,680 14.78%
Degeneration 137 0.55%
Edema 17 0.07%
Hemorrhagic 118 0.47%
Total 18, 947 76.09%

Lung Hemorrhagic 46 0.18%
Emphysema 233 0.94%
Pneumonia 310 1.24%
Localized TB 41 0.16%
Abscess 126 0.51%
Hydatid cyst 2,833 11.38%
Calcified cyst 103 0.41%
Odema 91 0.36%
Total 3,783 15.19%

Heart Pericarditis 98 0.39%
Abscess 38 1.15%
Hemorrhge 5 0.02%
Calcified cyst 91 0.36%
Hydatid cyst 1,298 5.21%
C. bovis 40 0.16%
Total 1,570 6.30%

Table 2: Causes and percentage of kidney, GIT, total carcus and partial
carcus condemnation at Dire Dawa municipal abattoir (June
2010/11 to July 2015).

Condemned No. organ (%) organ
organ Cause condemned condemned
Kidney Nephritis 78 0.31%

Hydronephrosis 79 0.32%
Abscess 29 0.12%
Hemorrhagic 14 0.06%
Atrophy 21 0.08%
con.cyst 43 0.17%
Hydatid cyst 22 0.09%
Calcified cyst 31 0.12%
Total 317 1.27%

GIT Hemorrhagic 12 0.05%
Abecess 58 0.23%
TB like lesion (local) 32 0.13%
Total 102 0.41%

Total carcass TB like lesion (general) 28 0.11%
Hemorrhagic 3 0.01%
Total 31 0.12%

Partial carcass Abscess 50 0.20%
TB like lesion (Local) 62 0.25%
Bruising 37 0.15%
Total 149 0.60%

Grand Total 24,899

animals slaughtered at Dire Dawa municipal abattoir from June
2010 to July 2015.

Unit price from 2010/11-2015
---------------------------------------------------
Years

Species of Organs/ ---------------------------------------------------
animals carcass 2010/11 2012 2013 2014 2015
Cattle Liver 80 90 100 150 150

Heart 15 25 25 30 30
 Kidney 35 35 40 50 50
 GIT 100 150 150 200 200
 Carcass/kg 54 80 100 120 120
 Lung 10 10 10 10 10

Sheep and Goat Liver 25 25 25 30 30
 Heart 4 5 5 7 7
 Kidney 3 3 5 5 5
 GIT 10 10 10 20 20
 Carcass/kg 60 60 70 80 100
 Lung 5 5 5 5 5

Camel Liver 200 240 280 320 360
 Heart 25 30 35 40 50
 Kidney 15 20 25 30 30
 Carcass/kg 80 90 100 120 120
 Lung 20 25 30 40 40

RESULTS

Types of Organs Condemned and Major Causes of
Condemnation: From a retrospective study conducted
using the postmortem meat inspection records of 269,530
animals slaughtered at Dire Dawa municipal abattoir
within 5 years, it was observed that liver (76.09%) was the
most condemned organ followed by lung, heart (Table 1)
and kidney (table 2) with condemnation rate of 15.19%,
6.30% and 1.27%, respectively. The major causes of
organs condemnation were fasciolasis (40.60%), hydatid
cyst (31.46%), calcified cyst (12.21%) and abscessation
(5.13%; Table 1).

Mean Price of Visceral Organs and Carcass/kg at Dire
Dawa City from 2010/11 to 2015: The mean price of
different organs varies from species to species of animals
and years; the variation is indicated in Table 3.

Direct Economic Loss (DEL): Out of 269,530 animals
slaughtered at Dire Dawa municipal abattoir 24, 899
different types of organs and body parts were condemned
due to various types of abnormalities during postmortem
inspection. Total direct financial loss incurred due to
rejection of these organs and body parts is 1,839,760.00
Ethiopian Birr (99,446.49USD) (1USD ~18.50 Ethiopian
Birr,  which  is  the average value USD from 2010 to 2015).
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Table 4: Type and number of organs condemned and direct financial loss incurred in five-year period.
Total money loss in each year
------------------------------------------------------------------

Species Total animals Organs/carcass Organs condemned 2010/11 2012 2013 2014 2015 Overall loss 2010-15 
Cattle 106,917 Liver 13810 282240 315990 267500 306600 307800 1,480,130

 Heart 1547 5940 11500 8425 4260 6360 36,485
 Kidney 287 1890 4135 2160 1050 2000 11,235
 GIT 75 1000 2100 3900 2600 2400 12,000
Total 20 25000 0 0 24000 28000 77,000
Partial(kg) 102 1188 1360 2600 3720 720 9,588
 Lung 3499 8290 9960 7130 4390 5220 34,990

Camel 2,858 Liver 137 3400 5760 8400 14080 7920 39,560
 Heart 9 25 0 70 80 200 375
 Kidney 0 0 0 0 0 0 0
 GIT 2 0 0 0 0 0 0
Total 3 10000 0 0 0 0 10,000
Partial(kg) 26 0 0 2100 120 480 2,700
 Lung 164 720 700 1170 1000 1440 5,030

Sheep and Goat 159,755 Liver 5000 47150 28950 18825 1710 19680 116,315
 Heart 14 50 60 36 0 0 146
 Kidney 30 21 0 0 65 50 136
 GIT 25 30 30 40 20 280 400
Total 8 0 1800 0 0 0 1,800
Partial(kg) 21 1200 0 70 0 0 1,270
 Lung 120 200 210 105 45 40 600

Total 269,530 24, 899 388344 382555 322531 363740 382590 1,839,760

Higher economic losses were encountered mainly due to abattoir[15]. The rejection rate of hearts in this study was
Liver condemnation (1,636,005.0 Ethiopian Birr), followed lower than the rejection rate that was 11% that was
by General Carcass condemnation (88, 800.0 Ethiopian reported by Amene et al. [4] from Jimma municipal
Birr) for the period considered (Table 4). abattoir. But it was higher than Shagaw et al. [12] that was

DISCUSSION in this study was lower than the rejection rate that

This study showed that fasciolasis, hydatid cyst, 18% and 5.77%) for Jimma and Mekelle abattoirs.
Tuberculosis, Cysticercosis, pneumonia, Emphysema, Variations in the rejection rate of organs probably
hydronephrosis, Nephritis, cirrhosis, hepatitis, due to differences in agro-ecological conditions that
calcification and abscessation were the major causes of favorable to the parasites, livestock management system
organs condemnation in cattle, camel and sheep and and prevalence of diseases at the different study sites.
goats slaughtered at Dire Dawa municipal abattoir. This This study showed that fasciolasis (40.60%) is the main
finding is similar with reports from different abattoirs of cause of liver condemnation. This finding was relatively
Ethiopia [4, 12-15]. in agreement with the previous studies conducted at

Out of the total examined organs 18, 947(76.09%) Gondar by Genet et al. [3] and at Kombolcha by Nurit et
liver, 3,783(15.19%) lungs, 1,570(6.30%) hearts, 317(1.27%) al. [14] who reported 48.5% and 36.06%, respectively. But
kidneys, 149(0.60%) partial in kg carcass, 31(0.12%) whole it was lower than reports at Jimma abattoir by Tadelle and
carcass and 102(0.41%) GIT were condemned due to Worku [16], who reported a comparatively liver
various causes. The rejection rate of liver in this study condemnation of 63.89%.
was higher than the reports of Yifat et al. [13] from In the present study, liver condemnation due to
Gondar, Nurit et al. [14] from Kombolcha and Amene et al. hydatid cyst (14.78%) is lower than the study conducted
[4] from Jimma municipal abattoirs was 31.1, 66.55 and by Zelalem et al. [18] who reported a high condemnation
64.4%, respectively. The rejection rate of lung in this of 31.7% from Addis Ababa. This finding is in agreement
study was lower than reports that of 19.68% at Gondar [3], with the previous studies conducted at Tigray by
of 25.8% at Bahir[15] and of 46.2% at Jimma municipal Gebretsadik [17] and at Bahir Dar by Asmare et al. [15]

3.71% from Mekelle abattoir. The rejection rate of kidneys

reported by Amene et al. [4] Shagaw et al. [12] that was
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who reported 12.56% and 10.2%, respectively. Hydatid Variations in the amount of direct loss in different
cyst is the main cause of lung condemnation in all organs abattoirs probably due to the differences in the
condemned during the current study with a rate of 11.38% prevalence of diseases, rejection rate of organs,
which is much higher than reports from Mekelle [20], slaughtering capacity of the abattoirs, local market price
Ambo[21], Nekemte [22] and Zambia abattoirs [23]. In this of organs and management of animals.
study rejection rate of lung due to pneumonia was 1.24%
which is in agreement with the rate reported from Gondar CONCLUSION
(1.5%) by Yifat et al. [13] but lower than the rate [4], from
Jimma (6.77%) and from Gondar (10.5%) by Genet et al. [3] The present study revealed that fasciolasis, hydatid
abattoirs. Lung condemnation due to emphysema cyst, tuberculosis, cysticercosis, pneumonia, emphysema,
constituted 0.94% of lung condemnation which is similar hydronephrosis, nephritis, cirrhosis, hepatitis, pericarditis,
to the reports of Amene et al. [4] at Jimma and Yifat et al. calcification, hemorrhage and abscessation were the major
[13] at Gondar abattoirs but much lower than the report by causes of organs condemnation in animals slaughtered at
Genet et al. [3] who reported 12.45% condemnation due to Dire Dawa municipal abattoir resulting in considerable
lung emphysema in cattle slaughtered from Gondar monetary loss to traders and livestock industry. These
abattoir. The main cause of heart rejection in this study food-borne diseases and zoonoses are generally
were hydatid cyst (5.21%), abscessation (1.15%) and recognized as important public health problems in the
pericarditis (0.39%) which is similar to Gondar abattoir [3], area. In the absence of the rendering industry, the
where ericarditis, abscessation and hydatid cyst were the economic loss from organ condemnation and the cost of
most common causes of heart condemnation. waste disposal would be very high and would place a

The present study showed that higher kidney was significant environmental burden on areas involved in
condemned due to hydronephrosis and nephritis. These animal slaughtering. Based on these points the following
results are in agreement with previous studies from are recommended:
Gondar [13] and Jimma abattoirs. [4]. However, according Improving livestock management system and proper
to Genet et al. [3] higher rejection rate of  kidney  was  due disposal of condemned organs should be in place to
to hydatid cyst and pyelonephritis. disrupt the life cycle of the disease. 

The distribution of suspected gross tuberculosis (TB) It is appropriate to establish rendering plant for
lesions in different organs of affected animals showed processing of these abattoir waste materials into more
that localized TB lesion has higher rejection rate with useful materials such as feed for pet animal and
(0.25%) followed by lung, intestines and generalized TB poultry, fuels, soaps, rubber, etc.
whose rejection rate were (0.16%), (0.13%) and (0.11%), Whenever appropriate the Hazard Analysis Critical
respectively. The differences in the rejection rate of Control Point (HACCP) principles should be applied
organs with related to different causes may be due to the to ensure that meat from animals is free from disease,
differences in the prevalence of the disease and variation wholesome and of no risk to human health in addition
in animal management systems at different study sites. to proper and detail meat inspection at the abattoirs.
The total direct financial loss incurred due to organs
condemnation from the retrospective study during five ACKNOWLEDGMENTS
years period was estimated to be 1,839,760.0 Ethiopian Birr
(ETB) (99,446.49 USD) (1USD ~18.50 Ethiopian Birr, which We would like to thank the abattoir veterinarian team
is the average value USD from 2010 to 2015). Higher working in Dire Dawa municipal for their invaluable
monetary losses were encountered mainly due to liver cooperation during data collection. There was no
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