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1. Introduction
ne of the losses from endemic disease is expressed in terms of organ condemnation. The most commonly affected organs are liver and lung due to fasciolosis (for liver) and hydatidosis (for both) (Teka, 1997). Each year significant loss results from death of animals, inferior weigth gain, condemnation of edible organs and carcasses at slaughtered. This production loss to the livestock industry is estimated at more than 900 million USD annually (Abebe, 1995).
A through meat inspection procedure requires two-steps namely antemortem and postmortem inspection. The importance of ante mortem inspection in the abattoir has long been recognized in an attempt to avoid the introduction of clinically diseased animals into the slaughterhouse. Ante mortem inspection should be done within 24 hours of slaughter and repeated when slaughter has been delayed over a day (Teka, 1997;Mezgebu, 2003).
Postmortem inspection is screening or sorting process to separate the normal from abnormal. It is the center around which meat hygiene revolves since it provides information indispensable from the scientific evolution of clinical signs and pathological process that affect wholesomenesss of meat. Routine post mortem inspection of carcass and organs should be carried out as soon as possible after completion of dressing (Gracey, 1986).
The final judgment to be taken with an organ and carcass or parts of a carcass is based on the total evidence produced by observation, palpation, incision, smell, and any ante mortem signs (Teka, 1997). It is necessary to be aware the extent to which the public is exposed to certain zoon otic diseases detected in abattoirs and financial losses attributed to condemnation of affected organs and carcass (Nfi and Alonge, 1987). This is due to the fact that, meat is the main source of particular importance to the public such as hydatidosis, fasciolosis, tuberculosis and cysticercosis (Sirak, 1991).
Bovine liver is one of the largest visceral organs in the animal body which performs numerous functions and very reach sources of vitamins and minerals (Radostitis et al., 2007). The tissue is much sought by consumers due to its palatability and easy to consumption. However, it is one of the most commonly condemned visceral organs during routine meat inspection (Phiri, 2006).
Parasites in the tropics are responsible for greater losses to the meat industry than any other diseases (Jobre et al, 1996). Similarly like many other tropical countries of Africa, it is well known that parasitic diseases are among the major factors responsible for the low productivity of livestock in Ethiopia (Abebe, 1995;Jobre et al., 1996).
Cystic echinococcosis/Hydatidosis is a parasitic infection caused by larval stage of Echinococcus granulosus, which is small tapeworm, for which dogs and other canids are typical definitive hosts. The adult parasite found in small intestine of carnivours while the metacestode (hydatid cyst) is found in different organs of a wide varities of herbivours including (sheep, goats and cattle), pig, horse and man (Soulsby, 1982).
Fasciolosis in cattle is chronic wasting disease caused by the presence in the liver and bile ducts respectively of immature and adult Trematode of the genus fasciola. The disease is found in vast areas of the world with the smaller fasciola hepatica (3.5x1cm) in temperate countries and the large fasciola gigantic (7.5cm) in tropical regions (Andrews et al., 1999).
Various researchers have undertaken studies at abattoir surveys to determine the prevalence and economic importance and cause of meat condemnation (hydatidosis, Fasciolosis,Cystcercosis) as these are mainly to be of major economic and public health importance in meat inspection (Jobre et al., 1996). Therefore, the objective of this study was to identify the major causes of liver condemnation in cattle slaughtered in Assela municipal abattoir and to estimate the magnitude of direct economic losses attributed to this condemnation.














Figure 1. Table 1 :
1	Abnormalities	No. of animals with disease condition	Judgment
	Lameness	2		Passed for slaughter but with precaution
	Blindness	1		Passed for slaughter but with precaution
	Rough hair coat	4		Passed for slaughter but with precaution
	Branding on skin	1		Passed for slaughter but with precaution
	Amputated tail	1		Passed for slaughter but with precaution
	Total	9		Passed for slaughter
	b) Post-Mortem Examination	rate due to various pathological findings was 71.4%. The
	Out of 384 cattle slaughtered in Assela	occurrence of hydatidosis was the highest (64.6%);
	municipal abattoir, 274 livers were totally condemned	followed by fasciolosis (20.8%), calcification (7.7%),
	due to various reasons (Table 2). The current study	coinfection of hydatid cyst with fasciolosis (4.7%),
	revealed the overall proportion of liver condemnation	cirrhosis (1.5%) and liver abscess (0.7%).




Figure 2. Table 2 :
2	Major cause of liver condemnation	Frequency	proportion
	Hydatid cyst	177	64.6
	Fasciolosis	57	20.8
	Calcification	21	7.7
	Coinfection of hydatid cyst with fasciola	13	4.7
	Cirrhosis	4	1.5
	Abscess	2	0.7
	Total	274	100




Figure 3. Table 3 :
3	Variables	No. exam	No. (+)	%	x 2	p-value
	Origin	Sagure	340	244	71.8	0. 245	0.621
		A&S	44	30	68.2		
	Sex	Male	373	268	71.8	1.565	0.211
		Female	11	6	54.5		
	Age	old	348	255	73.3	6.707	0.010
		Young	36	19	52.8		
	BCS	Good	250	184	73.6	1.768	0.184
		Medium	134	90	67.2		
	A&S = Assela and near surrounding					
	No. exam = number of animals examined				
	No. (+) = number of positive animals					
	BCS = body condition score					




Figure 4. Table 4 :
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4. a) Study area
 Up: Home Previous: 3. Materials and Methods Next: 5. b) Study animals
The study was conducted at Assela municipal abattoir, from October 2013 to march 2014. Assela is located 175Km South East of Addis Ababa at an altitude of 2350-2400 meters above sea level and has a climatic condition of "Woynadega". The annual average rainfall is 1300-1350mm. A day and night temperature of the area ranges from 10-25 0 c and 10-20 0 c respectively. The area has a biomodal rainfall occurring from March to April (short rainy season) and from july to October (long rainy season) with mean annual rain fall of 1300-1350mm with the relative humidity of 43-60 0 c (CSA, 2009).
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5. b) Study animals
 Up: Home Previous: 4. a) Study area Next: 6. c) Study Design
A total of 384 randomly selected cattle were inspected at Assela municipal abattoir. Out of which, 373 (97.14%) were males and only 11 (2.86%) were females. From the total of 384 cattle slaughtered, 348 were old and 36 were adults. Majorities of cattle came to Assela municipal abattoir for slaughters were originated from the market places of Sagure, Kersa and Assela.
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6. c) Study Design
 Up: Home Previous: 5. b) Study animals Next: 7. d) Study Methodology i. Ante-Mortem Examination
A cross-sectional study was employed to identify the major cause of liver condemnation and to evaluate the direct financial losses. The study animals were selected using simple random sampling method by taking the age, body condition and origin of the animals into consideration. The desired sample size for this study was calculated by using the formula given by Thrusfied (1995) with 95% confidence interval, 5% absolute precision and 50% expected prevalence
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7. d) Study Methodology i. Ante-Mortem Examination
 Up: Home Previous: 6. c) Study Design Next: 8. ii. Post-mortem Examination
Ante-mortem examination was conducted on individual animals, while the animals were entering in to the lairage and in mass after they entered into the lairage. Both sides of the animals were inspected at rest and in motion. Moreover, the general behavior of the animals, sign of diseases and abnormality of any type were recorded according to the standard antemortem inspection procedures (Gracey, 1986). Following the judgment guideline by (FAO, 2003), animals fit for human consumption were allowed for slaughter.
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8. ii. Post-mortem Examination
 Up: Home Previous: 7. d) Study Methodology i. Ante-Mortem Examination Next: 9. iii. Financial Loss Assessment
Post-mortem examination involved visual inspection, palpation and making systemic incision of liver to look for the presences of cysts, adult parasites and other abnormalities. Pathological lesions were differentiated and judged based on (FAO, 2003) guidelines on meat inspection for developing countries.
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9. iii. Financial Loss Assessment
 Up: Home Previous: 8. ii. Post-mortem Examination Next: 10. Results
The direct financial losses due to liver condemnation from market were considered. The analysis was based on the annual slaughter capacity of the abattoir considering market demand, the current average price of one liver in Assela Butcherhouse and the rejection rate of liver. The direct financial loss incurred due to liver condemnation was estimated by using the formula indicated below ( Ogunrinade and Adesoke, 1982). 
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11. a) Ante-Mortem Examination
 Up: Home Previous: 10. Results Next: 12. Discussion
Of the total 384 cattle examined at antemortem, 9 cattle were found to have the abnormalities listed bellow (Table 1). Some abnormalities encountered during antemortem inspection were rought hair coat, lameness, branding on skin, blindness and amputated tail. Comparison of rejection rate of liver was carried out for different age, animal origin and sex groups. From the total of 384 sampled animals, 340 were from sagure while only 44 animals were from (Assela and near surrouinding). The proportion of liver condemnation was 71.8% and 68.2% from sagure and (Assela & near surrounding) respectively. However, no statistically significance difference was observed in the liver condemnation rate between the two areas.
Regarding sex, the overall liver condemnation rate was 71.8% in male and 54.5% in female and no statically significant difference was observed between the two sexes (Table 3). This study also showed that a highest liver condemnation rate in older age groups (> 5 years) than adults (< or = 5 years). The rejection rate was 73.3% in old and 52.8% in adult (Table 3). From the analysis, it was observed that as age increase, the rejection rate was also found to increase. This difference in the rejection rate between the age groups was significant (Table 3). The annual slaughter rate of the abattoir for the last three years were 6800, 6900 and 6998 in 2010, 2011 and 2012, respectively. So the direct annual financial loss due to rejection of liver was calculated based on the price of a liver at Assela (Table 4). By using necessary information and formula, the annual direct financial loss incurred due to condemnation of liver was calculated to be 418,761 ETB or 22,040 US$ per annum. 
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12. Discussion
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In the present study, routine ante-mortem and post-mortem inspection was carried out to detect any abnormalities encountered in Assela municipal abattoir. Branding, lameness, rough hair, blindness and amputated tail were found in some animals during ante mortem examination and animals with such abnormalities were passed for slaughter by considering that the problems were localized and simply related to (rough or low management system) and not due to bad pathological condition.
From the total of 384 cattle slaughtered, 274 (71.4%) liver were condemned due to various causes. This finding is in agreement with one of previous study, where 66.55% liver was condemned in Kombolcha ELFORA industrial abattoir (Nurit et al., 2012). But slightly higher than 53.7% that have been done in Kombolcha (Jemal, 2009) and 51.95% in Mekelle (Shegaw et. al., 2009). On the other hand, it is significantly higher than 31.1% and 17.61% reported by (Yifat et. al., 2011) in Gonder and (Mellau et. al., 2011) in Tanzania respectivily.
In the present study, the major cause of liver condemnation were hydatidosis (64.6%) followed by fasciolosis (20.8%). In the present study, the rejection rate of liver due to hydatidosis is 64.6%, which is highly greater than the findings of (Nurit et. al., 2012) with 14.2% and (Jemal, 2009) with 9.2% in both are at Kombolcha ELFORA industrial abattoir, 4.2% in Tanzania (Mellau et. al., 2011) and (Yifat et. al., 2011) with 3.7% in Gondar.
The rejection rate due to faciolosis is high when it is compared with the rejection rate of 12.7, 14.05 and 8.6% by (Fufa et al., 2009)] at Welaita Sodo, (Swai and Ulicky, 2009)] at Hawi and (Mellau et al., 2011) at Tanzania, respectively. On the other hand it was slightly similar with 24.32% by (Gebretsadik et al., 2009) at Mekelle, but significantly lower than 68.7% in Kombolcha (Jemal, 2009) and 86.4 % in Gondar (Yifat et. al., 2011). This may be due to climate and ecological condition of the study areas considered.
The finding of 1.5% of liver condemnation due to cirrhosis was significantly lower than 16.06% reported by (Nurit et al., 2012) at ELFORA and (Raji, et al., 2010) with 10.4% at Zaria abattoir. However, it is almost similar with 1.1% reported by (Yifat et al., 2011) at Gondar. A 0.7% liver condemnation due to abscess was recorded in the present study. This is a little bit smaller than the report by (Cadmus and Adesokan, 2009) with 2.9% condemnation rate of liver due to hepatic abscess in western Nageria and (Ahmedullah et al., 2007), who reported 3.8% liver condemnation rate in Bangladesh. On the other hand it was similar to the report of (Mellau and Nongaond, 2010) with 1.1% at Arusha abattoir.
Calcifications were also among the lesions which significantly contributed to the liver condemnation in the study abattoir. During this study, 7.7% of liver were condemned as a result of calcification, which is relatively higher than the finding of (Mellau and Nongaond, 2010) which is 1.9% at Arusha, Tanzania. On the other hand, it is similar with the finding of (Nurit et. al., 2012) with 8.18% done at ELFORA.
The analysis of the result on the bases of age indicated the total liver rejection rate was higher in older animals and a significant difference was observed between the two age groups. This may be due to most of liver diseases are chronic and the older animals are mostly affected by many diseases.
The direct financial loss incurred as result of condemnation of liver in the present study was 418,761 ETB or 22040 US$ per annum. This is so much higher than 1800 US$ per annum due to fasciolosis liver condemnation reported by (Mwabonimana, 2008) at Arusha abattoir, Tanzania.
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In general, liver condemnations as have been reported in this study impact negatively on the economic status of the traders and the livestock industry at large. This constituted a substantial loss to the economy of the slaughter stock owners under study as such an amount of money would have been harnessed into livelihood improvements. Though infected livers were condemned and rendered unfit for human consumption, there exist some public health threats from animals slaughtered at the abattoir due to the possibility of some missed cases as a result of poor cooperation between butchers and meat inspectors and other malpractices including hiding of infected meat from meat inspectors to avoid economic losses on their side. Indeed, the condemnation of cattle livers at slaughterhouse in Assela municipal abattoir represents a significant economic loss. Some of the conditions described however can be prevented. Cases of hydatidosis could be reduced by better control of stray dogs. Since most liver conditions were caused by parasites, deworming programmes coupled with good animal husbandry would likely be effective in lowering their incidence. Some of the limitations, however; encountered in this study included the use of only gross pathology in the diagnosis of the diseases, thus only those diseases with gross pathological lesions that are pathognomonic were likely to be diagnosed. In spite of the limitation mentioned, the public health implications of the quantity of infected livers condemned at Assela municipal abattoir on the consumers and the role which postmortem inspection plays in safeguarding the health of the public cannot be overemphasized. Therefore, there is a need for adequate meat inspection in Assela municipal abattoir in order to reduce wastages, identify diseases and thereby minimize associated public health risks.
VI.

 Up: Home Previous: 12. Discussion Next: Appendix A §

Appendix A §
 Up: Home Next: Appendix B §
Appendix A §

Appendix A.1 Acknowledgments
The authors acknowledge Jimma University College of Agriculture and Veterinary Medicine for supporting the study


			
 Up: Home Next: Appendix B §

Appendix B §
 Up: Home Previous: Appendix A §
Appendix B §


					
	
		Bovine fasciolosis: coprological, abattoir survey and its economic impact due to liver condemnation at Soddo municipal abattoir, Southern Ethiopia. Tropical Animal Health and Production
		
			A Fufa
		, 
		
			A Loma
		, 
		
			M Bekele
		, 
		
			R Alemayehu
		. 
		2009. 42 p. . 
	

	
	
		Common conditions leading to cattle carcass and offal condemnation at south west province
		
			A M Phiri
		. 
	
	
		Cameroon. Bull. Anium. Hlth. Prod. Afr 
		2006. 35  (3)  p. . 
	

	
	
		An economic survey of abattoir data in Fako division of south west, Cameron, Bulletin Animal Health and Production in Africa
		
			A Nfi
		, 
		
			D O Alonge
		. 
		1987. 35 p. . 
	

	
	
		Bovine fasciolosis in Nigeria, intercurrent parasitic and bacterial infection
		
			A Ogunrinade
		, 
		
			G O Adesoke
		. 
	
	
		Trop. Alm. Health Prod 
		1982. 14 p. . 
	

	
	
		Cause of organ condemnation at Bahir Dar abattoir
		
			A Sirak
		. 
	
	
		Proceeding of the fourth national livestock improvement Conference, Institutive of Agricultural Research, 
				 (eeding of the fourth national livestock improvement Conference, Institutive of Agricultural ResearchAddis Ababa, Ethiopia
) 
		1991. p. . 
	

	
	
		Prevalence and economic significance of fasciolosisincattlein Mekelle Area of Ethiopia. Tropical Animal Health and Production
		
			B Gebretsadik
		, 
		
			B Kassahun
		, 
		
			T Gebrehiwot
		. 
		2009. 41 p. . 
	

	
	
		Slaughter stock abattoir survey of carcasses and organ/offal condemnations in Arusha Region, northern Tanzania. Tropical Animal Health and Production
		
			B L Mellau
		, 
		
			H E Nonga
		, 
		
			E D Karimuribo
		. 
		2011. 43 p. . 
	

	
	
		Central Statistical Authority livestock number of breed, age, sex and purpose
	
	
		report on livestock Characteristics (private peasant holdering) statistical bulletin, 
				 (Addis Ababa
) 
		2009. II. 
	

	
	
		Major cause of organ condemnation and financial significance of cattle slaughtered at Gondar ELLFORA abattoir
		
			D Yifat
		, 
		
			D Gedefaw
		, 
		
			S Desie
		. 
	
	
		Global Veterinarian 
		2011. 7  (5)  p. . 
	

	
	
		
			E J L Soulsby
		. 
		Helminths, arthropods and Protozoa of domesticated animals, 
				 (London, UK, Pp
) 
		1982. 7 p. . 
	
	 (th ed. Birilliare Tindall)

	
	
		An evaluation of the economic losses resulting from condemnation of cattle livers and loss of carcass weight due to fasciolosis: A case study from Hai town abattoir
		
			E S Swai
		, 
		
			E Ulicky
		. 
	
	
		Livestock Res. Rural Dev 
		2009. 21  (11) . 
	

	
	
		Pathological investigation of liver of the slaughtered buffaloes in Barisal district
		
			F M Ahmedullah
		, 
		
			M G Akbor
		, 
		
			M M Kaider
		, 
		
			K Hossain
		. 
	
	
		Banglandesh. J. Vet. Med 
		2007. 5 p. . 
	

	
	
		Current status of vet. Education and Animal Health research in Ethiopia, in vet
		
			G Abebe
		. 
	
	
		Proceeding of an international IRLI, AA, and Pp, 
				 (eeding of an international IRLI, AA, and Pp) 
		1995. p. . 
	
	 (Impact of human health and nutrition in Africa)

	
	
		Meat Hygiene and Food Hygiene principles and methods of food borne disease control with special reference to Ethiopia Pp
		
			G Teka
		. 
		1997. p. . 
	

	
	
		, 
		
			J F Gracey
		. 
		Meat hygiene.8 th ed. Baillere Tindal. London, Philadel Phia. Toronto (editor)
		1986. p. . 
	

	
	
		Slaughter house survey liver lesions in slaughtered cattle, sheep and goats at Arasha, Tanzania
		
			L S Mellau
		, 
		
			E D Nongaond
		. 
	
	
		Journal of Vet Sci 
		2010. 3 p. . 
	

	
	
		Manual Diagnosis on Meat Inspection for Developing Country, FAO/UN. Viale deile termai caralla
	
	
		FAO 
		2003. p. 49. 
	

	
	
		Pathological condition and lesions observed in slaughtered cattle at Zaria abattoir
		
			M A Raji
		, 
		
			S O Solam
		, 
		
			J A Ameh
		. 
	
	
		J. clinical pathology and Forensic Medicine 
		2010. 1 p. . 
	

	
	
		Cattle liver condemnation at Arusha meat company Ltd, Tanzania: causes and its financial implication. A Research Paper Submitted in Partial Fulfilment of the Requirements for the Degree of
		
			M F Mwabonimana
		. 
		2008. Morogoro, Tanzania. p. . 
		
			Master of Preventive Veterinary Medicine of Sokoine University of Agriculture
		
	

	
	
		Major Cause of Liver Condemnation and Associated Financial Loss at Kombolcha Elfora Abattoir
		
			M Nurit
		, 
		
			Zerihun
		, 
		
			M Serkalem
		. 
	
	
		European Journal of Applied Sciences 
		2012. 4  (4)  p. . 
	

	
	
		
			O M Radostits
		, 
		
			C C Gay
		, 
		
			K W Hinchcliff
		, 
		
			P D Constable
		. 
		Veterinary Medicine: A Textbook of the Diseases of Cattle, Horses, Sheep, Pigs and Goats, 10 th ed, 
				 (Philadelphia, PA, USA
) 
		2007. Elsevier Health Sciences. p. . 
	

	
	
		The life cycle of hepatica in fasciolosis Dalton
		
			S J Andrews
		. 
	
	
		CABI publishing walling ford, 
				
			J P Ed
		 (editor)
		 (UK, Pp
) 
		1999. p. . 
	

	
	
		Organ condemnation and economic loss at Mekelle municipital abattoir
		
			S Shegaw
		, 
		
			K Ashwani
		, 
		
			A Kassaw
		. 
	
	
		Ethiopia. Global veterinarian 
		2009. 48 p. . 
	

	
	
		Major causes of organ condemnation in cattle slaughter at Kombolcha ELFORA meat factory abattor south Wollo
		
			T Jemal
		. 
		2009. Ethiopia. 
		
			Haramaya University
		
	
	 (DVM thesis)

	
	
		Hydatidosis In three selected region in Ethiopia an assessment trial on its prevalence, Economic and public health importance
		
			Y Jobre
		, 
		
			F Labago
		, 
		
			R Tiruneh
		, 
		
			G Abebe
		, 
		
			Phd Dorchies
		. 
		1996. 147 p. . 
	
	 (Revne de medicine veterinary)

	
	
		Major cause of organ condemnation in ruminants slaughterd at Gondar Abattoir, North western Ethiopia, DVM thesis
		
			Y Mezgebu
		. 
		2003. Ethiopia. p. 17. 
		
			FVM, AAU, Debre-Zeit
		
	



			
 Up: Home Previous: Appendix A §

Information about this book

			Title statement

				Major Causes of Liver Condemnation and Associated Direct Financial Losses in Bovine Saughtered at Assela Municipal Abattoir Arsi, South Eastern Ethiopia
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	Date
	15 January 2016


			Source

				
					
					
					 08AA663AF4E7441108B3C29D98930F48. 
					 (Type: Double Blind Peer Reviewed International Research Journal Publisher: Global Journals Inc. (USA))
				Mukarim Abdurahaman, Hussein Aman, Gobu Boru, 
Jimma University. Global Journal of Medical ResearchGJMR  2249-4618.  0975-5888.  10.34257/GJMR. Cambridge, United States: Global Journals Organisation. 16  (3)  39 44. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. II.

		3. Materials and Methods

		4. a) Study area

		5. b) Study animals

		6. c) Study Design

		7. d) Study Methodology i. Ante-Mortem Examination

		8. ii. Post-mortem Examination

		9. iii. Financial Loss Assessment

		10. Results

		11. a) Ante-Mortem Examination

		12. Discussion

		13. Conclusion

		Appendix A ยง

		Appendix B ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





