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Abstract: The aims of the current study were to identify Pathological Causes and Financial Loss of Camel Organ
and Carcass Condemnation at Addis Ababa Abattoirs Enterprise, Ethiopia.Antemortem inspection and
postmortem examination was conducted on 407 camels. Out of 407 slaughtered camels examined 269 were found
to have abnormalities like branding (36.11%), localized lesion (6.63%), lameness, localized swelling, blindness
and hernia. Of the total camels slaughtered, 235(57.73%) lung, 182(44.71%) liver, 32(7.86%) heart and 4(0.98%)
kidneys were totally condemned. Some of the major causes of lung condemnation were hydatidosis 52.34%,
pneumonia  20%,  emphysema  12.76% and pneumonia with cyst 4.68%. Liver condemnation due to cirrhosis
and calcification was 43.95%, hydatidosis 24.17%, hepatitis 19.78%, fatty change 8.71% and abscess 3.29%.
Heart condemnation due to hydatidosis and adhesion was 50% and 43.75%, respectively. The rejection of
edible organs indicates a significant financial loss calculated to be 320,760.00 Ethiopian Birr annually, rendering
them unfit for local market on esthetic reason or considering their zoonotic risks to humans. In conclusion,
these conditions clearly remain too common and cause considerable financial loss in Addis Ababa abattoirs.
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INTRODUCTION of the African and two thirds of the world’s camel

The one-humped camel, Camelus dromedaries, is an population of 2.3 million and ranks third in Africa next to
adaptable animal capable of living in harsh semi-arid and Somalia and Sudan [5].
arid areas of the world [1-3]. Camels can live in areas that In Ethiopia the one-humped camel is an important
are inhospitable to other domestic animals and are versatile animal that largely distributed in the Southern,
therefore an important factor in the capacity of humans to Eastern and Northeast pastoral areas serves as draft
survive in and make use of these drier regions. Camels power for transportation of goods and for the production
provide milk, meat, wool, hides and skin and their dung is of meat and milk [5-7]. In Afar, Somali and Borena areas
used for fires. They are used for riding and transport, they camels are kept almost entirely for the production of milk
are a means of investment and long-term savings, they are [1].
a source of prestige for their owners and there is a large Currently, camels have become one of the national
market for trade in live camels. Sales of surplus milk, export animals for Ethiopians. Despite its role in the
livestock or livestock products are sources of cash livelihoods of pastoral communities and national
income for pastoral families. Camels are slaughtered for economy, little attention has been given to camel
consumption and during ritual occasions. production and health care in Ethiopia. The major

In the world there are about 19 million camels 15 constraints for camels rearing are prevalent disease and
million are found in Africa and 4 million in Asia. challenging environments [8]. Previously, camel hydatid
Approximately 11.5 million camels found in Somalia, cyst prevalence and extent of financial losses from organs
Sudan,  Ethiopia, Kenya and Djibouti represent over 80% condemnation were reported [9,10]. Most of the previous

population [4]. Ethiopia has an estimated camel
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studies did not include other pathological problems of animal was determined by the formula given in Thrusfield
organ and carcass condemnation. The aims of the current [13] with 95% of confidence interval and 5% desired
study were to identify the pathological causes of organ precision as shown below.
and carcass condemnation and to estimate the magnitude
of annual financial losses due to organ and carcass
condemnations in camels slaughtered in Addis Ababa
Abattoirs enterprise. where:

MATERIALS AND METHODS d = Absolute precision = 5%

Study Area: The study was conducted from September
2013 to April 2014 on slaughtered camels at Addis Ababa Therefore the calculated sample size was 384 camels,
abattoirs enterprise. The study animals destined for but 407 camels were included in the study, with the
slaughter were mainly originated from camel markets of intention of maximizing the accuracy.
Borena   (Oromia    Regional    State)    and   Metehara
(Afar Regional State, Easter Ethiopia). Abattoir Survey

Study  Animals:  A  total  of  407   apparently   healthy animal in the lairage. Inspection of the animals was made
one-humped camels (Camelus dromedarius) were while at rest or in motion for any obvious sign of disease
slaughtered at the abattoir from September 2013 to April following the FAO [14] guidelines. Moreover, the general
2014. Of the total of camels slaughtered, 379 heads were behavior of the animals, body condition and sign of
female and 28 male. The camels slaughtered at the abattoir disease and abnormality of any type were recorded
were transported on trucks from their origin to the abattoir according to the standard antemortem examination
and kept at the liarage for 2-7 days. Identification number procedure [15]. Animals with no observable-ill health and
was given to each camel during antemortem inspection abnormalities were passed for slaughter.Animalswere
and transferred to different organs during postmortem identified based on enumerated marks on its body surface
examination before slaughter using ink. 

Study Design: A cross-sectional survey was conducted Postmortem Examination: After slaughtering the animals,
and each week three days visit was made for ante mortem careful gross examination of the organs and the carcass
inspection and post mortem examination of slaughtered was carried out. Before conducting the postmortem
camels. Seven camels were slaughtered every day and all examination the identification markings done in the ante
camels slaughtered on each visit day were included. mortem examination were transferred to all organs that are
Individual camels were carefully identified and the sex, going to be examined by postmortem examination.
age, origin and body condition score (BCS) of every Postmortem inspection of carcasses and visceral organs;
individual camel were recorded. Age category was lung, heart, liver and kidneys and other organs were made
estimated by using the dental eruptions and wears as by visual inspection, palpation and incision methods for
described by Moretti[11] and categorized into age <5 the presence of any abnormalities [16, 17]. All
years, age group 5-10 years and age >10 year. BCS was abnormalities observed were recorded. Judgments on
categorized  into  three  groups:  poor  (0  and 1), medium pathological lesions were given based on FAO [14]
(2 and 3) and good (4 and 5) which is determined by guidelines on meat inspection for developing countries.
observation of the anatomical features (back and flank) of
the camel based on the guidelines given by Faye [12]. Direct Financial Losses: The direct financial loss from
Animal origin was also recorded as Metehara and Borena organ rejection was calculated by considering the overall
by requesting information from the farmers or traders. average weight of organs. Market price of organs was

Sample Size Determination: Since there is no similar houses. An estimated financial loss due to condemnation
research conducted in the area, expected prevalence of of organs was calculated according to Ogunrinade and
50% was assumed. The required sample size of the study Ogunrinade [18] as follows:

Pexp = Expected prevalence = 50%
2

CI = Confidence interval (95%)

Antemortem Examination: It was carried out on individual

obtained from the abattoir workers and camel butcher
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EL = srx X Coy X Roz

where:
EL = Annual economic loss estimated due to organ

condemnation
srx = Annual number of camel slaughtered at the

abattoir.
Coy = Average cost of each liver/lung/heart/kidney
Roz = Condemnation rate of each liver/ lung/ heart/

kidney

Data Analysis: Raw data obtained was entered and stored
in Microsoft Excel 2010 spreadsheet computer program.
The data were analyzed by using SPSS software windows
version 20. A 95% confidence interval and 5% absolute
precision was used to determine whether there was
significance difference among hypothesized risk factors
like  sex,  age, origin, body condition and organ affected.
P value < 0.05 was considered as statistically significant
in all cases. (a) (b)

RESULTS

Antemortem Examination: Out of the total 407 camels
examined during antemortem inspection, 269 camels were
found to have one or more abnormalities. The most
common   abnormalities    encountered   during
antemortem  inspection  were branding on different parts
of the body, localized lesion and poor body condition
(Table 1). (c) (d)

Postmortem Inspection: Out of the total organs examined
182 livers, 235 lungs, 32 hearts and 4 kidneys were
condemned. Rate of organ condemnation in different age
groups, origins, BCS and sex was assessed and shown in
(Table 2). Localized swelling was found near to the
shoulder and pus was evacuated during dressing of the
carcasses (Fig. 1).

The present study displayed the overall proportion of
organ condemnation rate due to various pathological
conditions and some of the causes were shown (Fig. 2).
Of the livers that were condemned during the study (e)
period cirrhosis was the highest occurrence; followed by
hydatidosis, hepatitis, fatty change, calcification, Fig. 1: Various pathological conditions causing organ
congestion and abscess. Of the lungs that were condemnation in slaughtered camels
condemned over the study period because of hydatidosis a. Liver cirrhosis; b. Heart pericarditis; c. Hydatid
was more frequent followed by, pneumonia and cysts on liver; d. Lung emphysema; e. Lung
emphysema (Table 3). pneumonia
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Table 1: Summary of abnormalities encountered during AME (n=407)
Abnormalities Number of camels with abnormalities Percentage (%)
Branding 147 36.11
Poor body condition 61 14.98
Localized lesion 27 6.63
Branding and localized lesion 14 3.43
Lameness 8 1.96
Branding and lameness 4 0.98
Blindness 2 0.49
Blindness and localized lesion 2 0.49
Blindness and branding 2 0.49
Hernia 2 0.49
Total 269 66.09

Table 2: Summery of organ condemnation and its rejection rate based on age, origin, sex and body condition score (BCS)
No(%) of organ condemnation
----------------------------------------------------------------------------------------------------------------------------------

Risk factors No. of camels slaughtered Lung Liver Heart Kidney
Age
<5 28 13(46.42%) 6(21.42%) 4(14.28%) 0(0%)
5-10 76 41(53.94%) 27(35.52%) 4(5.26%) 0(0%)
>10 303 181(59.73%) 149(49.17%) 24(7.92%) 4(1.32%)
Origin
Borena 312 177(56.73%) 151(48.39%) 22(7.05%) 4(1.28%)
Metehara 95 58(61.05%) 31(32.63%) 10(10.52%) 0(0%)
BCS
Good 87 57(65.51%) 44(50.57%) 6(6.89%) 2(2.29%)
Medium 259 131(50.57%) 103(39.76%) 22(8.49%) 0(0%)
Poor 61 47(77.04%) 35(57.37%) 4(6.55%) 2(3.27%)
Sex
Female 379 213(56.2%) 173(45.64%) 30(7.91%) 4(1.05%)
Male 28 22(78.57%) 9(32.14%) 2(7.14%) 0(0%)

Table 3: Major causes of organs condemnation, frequency and its proportion
No(%) of organ condemnation
-------------------------------------------------

Organs Causes <5 5-10 >10 No(%) of organ condemnation %of total condemnation
Liver Cirrhosis and calcification 0(0%) 11(2.7%) 69(16.95%) 80(19.65%) 43.95

Hydatid cyst 2(0.49%) 11(2.7%) 31(7.61%) 44(10.81%) 24.17
Hepatitis 2(0.49%) 5(1.22%) 29(7.12%) 36(8.84%) 19.78
Fatty change 2(0.49%) 0(0%) 14(3.43%) 16(3.93%) 8.71
Abscess 0(0%) 0(0%) 6(1.47%) 6(1.47%) 3.29
Total 182(44.71) 100

Lung Hydatid cyst 4(0.98%) 16(3.93%) 103(25.3%) 123(30.22%) 52.54
Pneumonia 2(0.49%) 14(3.43%) 31(7.61%) 47(11.54%) 20
Emphysema 6(1.47%) 10(2.45%) 14(3.43%) 30(7.37%) 12.76
Pneumonia and cyst 0(0%) 0(0%) 11(2.7%) 11(2.7%) 4.68
Abscess 2(0.49%) 0(0%) 7(1.71%) 9(2.21%) 3.82
Cyst and emphysema 0(0%) 0(0%) 9(2.21%) 9(2.21%) 3.82
Pneumonia and emphysema 0(0%) 0(0%) 6(1.47%) 6(1.47%) 2.55
Total 235(57.73%) 100

Heart Hydatid cyst 4(0%) 2(0.49%) 10(2.94%) 16(3.93%) 50
Adhesion 0(0.98%) 2(0.49%) 12(2.45%) 14(3.43%) 43.75
Pericarditis 0(0%) 0(0%) 2(0.49%) 2(0.49%) 6.25
Total 32(7.86%) 100

Kidney Hydronephrosis 0(0%) 0(0%) 4(0.98%) 4(0.98%) 100
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Table 4: Average annual estimated financial loss due to organ condemnation
Average annual organ Current retail annual Annual financial slaughtered camel Price (ETB) per condemnation rate Loss in ETB organ
2740 Lung 10 2740 27,400

Liver 800 364 291,200
Heart 25 64 1600
Kidneys 70 8 560
Total 320,760

Direct Financial Losses: The annual camels slaughter In this study emphysema was recorded as 12.76%
rate of the abattoir for the last three consquative years and slightly higher with the result of Nourani and Rohani
were 2883 in 2003, 2943 in 2004 and 2740 in 2005. Therefore [21] in Iran. The frequency of abscess was 3.82%. The
the direct annual financial loss due to condemnation of rejection rate of hydatid cyst with emphysema was 3.82%,
organs were calculated based on secondary data from hydatid cyst with pneumonia 4.68% and emphysema with
slaughter house and market price of organs which was pneumonia was 2.55%. The liver and lungs were the most
obtained from the abattoir workers and butcher houses frequently infected visceral organs in camels examined.
which are found around Bole. By using that information This is the clarified by the fact that these two organs
the annual direct financial loss was calculated in ETB as possess the first great capillaries sites encountered by the
320, 760.00 (Table 4). migrating echinococcusoncosphere [28].

DISCUSSION the condemnation of liver. This finding was higher than

In the study period, routine antemortem and and Abdel Rahman [30] in Kordofan state, respectively.
postmortem inspection was conducted to detect any The condemnation rate of liver due to hydatid cyst was
abnormalities encountered in Addis Ababa abattoirs 24.17% and lower than 39.2% and 33% reported by Abdel
enterprise. During antemorteminspection different Rahman [30] in Kordofan State and Al-Hadi and Saad [29]
abnormalities were found however, no camel was in Sudan. On the other hand it was higher than 16.5%
condemned due to these abnormalities all over the study reported by Moallin [31] in central Somalia. This finding
period. Localized swelling was found near to the shoulder was in agreement with the report of Muskinet al. [9] who
and pus was evacuated during dressing of the carcass. reported 25%in Ethiopia. In the present study hepatitis
This could be most probably due to infectious causes was found to be 19.78%.This finding is higher than the
following mechanical damage. reported value of Salem and Hassen [32] as 13% hepatitis

In the present study lung was more frequently and cirrhosis.
infected 57.75% than the liver 44.71%. The most recorded In the present study fatty change was found to be
pathological findings in the slaughtered camels at the 8.71%. This result agrees with the reports of Abdel
abattoir were the lung abnormalities and a total of 235 Rahman [30] who reported 7% and 5.9% respectively.
lungs were found with abnormalities. Particularly However, the present study was slightly higher than the
hydatidosis were more frequently found in lung due to its report of Tejsingh et al. [33] as 2.9%. But this finding is
size, blood supply and availability of oxygen supply [19] lower than the report of Salem and Hassen [32] who found
and camel that slaughtered are at older age, during which (47.7%). In this study liver calcification was found to be
period the liver capillaries are dilated and most 7.14% which is slightly higher than 4.45% and 3%
onchospheres pass directly to the lung [20]. reported by Abdel Rahman and Al-Hadi and Saad [29, 30]

In this study pneumoniawas recorded 20% and respectively. In this study abscess was found to be
agreed with the finding of Nourani and Rohani [21] in Iran. 3.29%.
In the present study the rate of hydatidosis was 52.54%. Out of the total camels slaughtered 32 camels were
The result was lower from the previous studies of Ahmadi found with heart abnormalities and 16 cases were found
[22] as 59.3% in Iran and agrees with Nourani and Rohani with hydatid cyst (50%).14 cases of heart was found with
[21], as 51% in Iran. But higher than the report of Zubair adhesion 43.75%. Two cases were found with pericarditis
[23] as 40% in Pakistan, Abdul-Salam and Farah [24] as 6.25%.
39.6% in Kuwait, Gusbi[25] as 35.9% in Libya and also A total of 4 kidneys were condemned during the
higher than the the report of Tligui [26] as 14.3% in study period and hydronephrosis was the only cause for
Morocco [27] as 7.67% in Egypt. the condemnation.

Liver cirrhosis and calcification attributed 43.95% for

15% and 14% reported by Al-Hadi and Saad [29] in Sudan
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Out of the total camels slaughtered 32 camels were 5. Central Statistical Agency (CSA), 2008. Federal
found with heart abnormalities and 16 cases were found Democratic Republic of Ethiopia, Agricultural Sample
with hydatid cyst (3.93%), 14 cases of heart were found Enumeration Statistical abstract.
with adhesion 3.43%. And two cases were found with 6. Bekele, T., 1999. Studies on the respiratory disease
pericarditis 0.49%. A total of 4 kidneys were condemned ‘Sonbobe’ in camels in eastern low lands of Ethiopia:
during the study period and hydronephrosis was the only Trop AnimHlth Prod., 31: 333-345. 
cause for the condemnation. 7. Workneh, N., 2002. Socio-economic impotance of

CONCLUSION on the international workshop on Camel Research

In the present study area the most common Agenda  for  the Next Decade, Wad Medani, Sudan,
abnormalities during antemortem inspection were 9-12, 2002.
branding, poor body condition and localized lesion. 8. Tegegne,  A.  and  A.  Gebrewold,  1997.  Prospects
Pathological conditions and parasitic disease particularly for  periurban  dairy  development  in Ethiopia. In
hydatidosis were the major causes of organ condemnation Proc. 5  National Conference of the Ethiopian
in the study period. According to the result of this study Society of Animal Production, Addis Ababa,
hydatid cyst, cirrhosis, hepatitis, pneumonia and Ethiopia, pp: 28.
emphysema are the most and major causes for organs 9. Muskin, S., D. Hailu and Y. Moti, 2011. Infection
condemnation in camel from international and local market Rates, Cyst Fertility and Larval Viability of Hydatid
and this results extensive financial loss. The financial loss Disease in Camels (Camelus dromedarius) from
observed this study were 320,760 ETB per annum. Borena, Kereyu  and  Harar   Areas   of  Ethiopia.
Therefore, this study may be used for the country by Glob. Vet., 7(6): 518-522.
providing information about disease conditions that have 10. Bayleyegn, G., K. Fikadu and A. Biruhtesfa, 2013.
public health hazard, aesthetic value and financial Camel hydatidosis: Prevalence and financial
importance. Hence, strict veterinary inspection should be significance in pastoral regions of Ethiopia. J.
in place. Parastol. Vec. Biol., 5(6): 90-95. 
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