
© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 776 

 

Causes of Organ Condemnation and Economic loss of cattle 

in Developing countries. Review 

Addis Beyene Addis1* 

1. Animal production  and Technology,P.O.Box 50,Adigrat University, Adigrat, Ethiopia 

 

Summery 

Livestock has been considered as the main component of agricultural sector in most parts 

developing countries.They provide food in the form of meat and milk and non-food itemssuch as 

draft power, manure and transport services.Regardless of livestock population the sector is 

characterized by low productivity mainly due to low genetic potential of indigenous breeds, 

inadequate management, poor nutrition, high disease incidence and parasite burden.High disease 

incidence and parasite burden as well as various abnormalities cause extensive financial 

wastes.Major causes of organ and carcasses condemnations and their economic importance are 

parasitic(fasciolosis, cystocericosis,hydatosis), Bacterial (tuberculosis) and mixed cause of 

different type of abnormality.To reduce the transmission of the diseases and financial loss  

government should be focused on public awareness about consequences of eating of raw meat, 

improper use of latrines and improved standards of human hygiene,promoting construction of 

abattoir with their appropriate disposal pits and proper disposal of condemned organs. 

1. Introduction  

Livestock has been considered as the main component of agricultural sector in most parts 

developing countries. They provide food in the form of meat and milk and non-food items such 

as draft power, manure and transport services as inputs into crop production, and fuel for 

cooking (EASE, 2003).For example, Ethiopia is known by its high livestock population, being 

the first in Africa and tenth in the world. The recent livestock population estimates that the 

country has about 52.1 million heads of cattle, 24.2 million sheep, 22.6 million goats and 44.9 

million poultry (CSA, 2008).  
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In tropics, livestock health problems is high due to environmental factors like high temperature 

and humidity, topography,and lack of standardized of animal health services,inadequate 

management and poor nutrition. The livestock health problem influences on productivity and 

fertility of herds through mortality and morbidity, loss of weight, slow down growth, poor 

fertility performance and decrease physical power andthe parasitic and other diseases as well as 

various abnormalities are considered the major once causing a significant direct and indirect 

economic loss in the agricultural sector (Assegid, 2000; Elsa et al., 2012;Alembrhan and 

Haylegebriel, 2013). 

The primary aim of the abattoir is to produce healthy meat, wholesome and clean products which 

are safe for human consumption (Cadmus and Adesokan, 2009). Besides, abattoirs provide 

information on the epidemiology of diseases on livestock, to know to what extent the public is 

exposed to certain zoonotic diseases and to estimate financial losses incurred through 

condemnation of affected organs and carcasses (Jibatet al., 2008). Meat inspection as part of the 

veterinary public health activities acts in abattoir to ensures the delivery of hygienically 

processed meat for public consumption while preventing the transmission of infectious and 

zoonotic diseases to humans (Gracey, 1999). As meat is the main source of protein to population, 

it should be clean and free from diseases of particularly importance to the public health as 

tuberculosis, hydatidosis, cysticercosis and fasciolosis among other abnormalities (Sirak, 1991) 

the aim this paper to review the cause of organ condemnation and their economic loss in 

developing countries. 

2.  Major causes of organ condemnationsand their economic importance  

2.1 Major parasitic causes of organ condemnationsand their economic importance  

    2.1.1 Fasciolosis 

Fasciolosis is an important parasitic disease of domestic ruminants, which is caused by digenean 

trematodes of the genus Fasciolathat migrate in the hepatic parenchyma, and develop in the bile 

ducts (Bowman, 2003). Fasciola is commonly recognized as liver flukes and they are 

responsible for wide spread of morbidity and mortality in cattle characterized by weight loss, 

anemia and hypoproteinemia. The two species most commonly implicated as the etiological 

agents of fasciolosis are Fasciola hepatica (F.hepatica) and Fasciola gigantica (F.gigantica) 
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(Walker et al., 2008). Evidence suggests that sheep and cattle considered the main reservoir host 

species, pigs and donkeys being secondary (Mas-Coma et al., 1999).  

 

In tropical regions, fasciolosis is considered the single most important helminth infection of 

cattle with prevalence rates of 30-90% in Africa, 25-100% in India and 25-90% in Indonesia 

(Spithill, et al., 1999). F. hepatica has a worldwide distribution but predominates in temperate 

zones and in cooler areas of high altitude in the tropics and subtropics. Fasciola hepatica is 

found at altitude between 1200-2560 m.a.s.l. while F. gigantica is found at altitudes below 1500 

m.a.s.l. In between these altitude limits, both species coexists where ecology is conductive for 

both snail hosts, and mixed infections prevailed (Yilma and Malones, 1998). In 

Ethiopia,Prevalence of fasciolosis ranges from 11.5 to 87% has been reported by several 

researchers in different part of the country (Mihreteab et al., 2010; Genet et al., 2012; 

Alembrhan and Haylegebrieal, 2013).  

 

Fasciolasis is an economically important disease of domestic livestock, in particular cattle and 

sheep and occasionally man (Mungube et al., 2006). Fasciolasis is a major disease, which 

imposes direct and indirect economic impact on livestock production (Sphithill et al., 1999; 

Mungube et al., 2006). It responsible for considerable economic losses in the cattle industry, 

mainly through mortality, liver condemnation, reduced production of meat, milk, and 

expenditures for anthelmintics (Urqauhrt et al., 1996). The worldwide losses in animal 

production due to fasciolosis were estimated at USD 200 million per annum, to rural agricultural 

communities and commercial producers, with over 600 million animals infected (Mas-Coma et 

al., 2005; Charlier et al., 2007). 

 

Economic loss due to fasciolosis in cattle indicates a reduction in production efficiency by 5% 

and over 10% in mild and severe infection, respectively (Mungube et al., 2006). Acute losses 

associated with fasciolosis have also been recorded in East Africa and it causes a substantial 

economic loss, which include death, loss of carcass weight, reduction in milk yield, 

condemnation of affected livers, decline in production (reproductive) performance, 

predisposition to other diseases and cost of treatment (Charlier et al., 2007). Prevalence of the 

disease is variable in terms of species of animals, seasons and climatic conditions. High 
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prevalence of fasciolosis being detected towards the end of the dry season and early part of the 

rainy season and it may be associated with climate changes, which affect field conditions and 

influence the frequency of cattle/water contact (Keyyu et al., 2005).  

 

Overall, condemned edible liver due to all causes and fasciolosis was 1,169 and 993 kgs, 

respectively. Corresponding carcass weight loss was 3,902 kgs. The respective financial loss due 

to liver condemnation as a result of all causes and fasciolosis was USD 2,096 and USD 1,780 

respectively, whereas carcass weight loss was valued at USD 5,943 (Swai and Ulicky, 2009). 

The evidence collected from meat sailors, traders and public health experts revealed that partial 

rejection of liver tissue often reduces the market value of the remaining liver to about half of its 

original value as consumers see such tissues as being inferior and so offer less price for it (Swai 

and Ulicky, 2009).  

 

The price of a kilogram of bovine liver tissue ranges from USD 4.25 to 5.95 and normal liver 

tissues weigh between 3 and 5kg (average 4kg) (Swai and Ulicky, 2009). Several studies have 

been conducted in different abattoirs of Ethiopia revealed that the economic loss due to 

fasciolosis arrives up to 3,000,488 Ethiopian birr (Mhreteab et al., 2010; Dechassa et al., 2012).  

 

2.1.2. Hydatidosis 

Hydatidosis/cystic echinococcosis (CE) is a severe zoonosis caused by the larval stages of a 

cyclophyllidean cestode called Echinococcus granulosus (E. granulosus) (Craig et al., 1996; 

Cringoli et al., 2007). The disease has a worldwide distribution and is endemic in many countries 

of the Mediterranean basin, North and East Africa, Western and Central Asia, China, South 

America and Australia (Jenkins, 2005; Romig et al., 2006). However, even if the distribution of 

E. granulosus is considered worldwide, it is higher in developing countries, especially in rural 

communities where there is close contact between dogs and various domestic animals (Eckert 

and Deplazes, 2004). 

 

Two hosts are involved in the completion of the life cycle of E. granulosus. The definitive hosts 

are carnivores such as dog which harbor mature tape worms in the intestine ( Zhang et al., 2003) 

while, livestock and human are the main intermediate hosts for whom the outcome of infection is 
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the development of hydatid cysts in lung, liver or other organs (Budke et al., 2006).Transmission 

and maintenance of hydatidosis is dependent on complex interactions of several factors, 

including environmental, host and pathogen factors (Bhatia, 1997).  

 

The absence of proper meat inspection procedures and the presence of large stray dog population 

are thought to contribute significantly to the prevalence of the disease. In Ethiopia, a number of 

researchers reported high prevalence of hydatidosis in different parts of the country and its 

prevalence ranges from 15 to 72% (Endrias et al., 2010;   Kebede et al.. 2011; Zelalem et al., 

2012;  Alembrhan and Haylegebriel, 2013;Miheret et al., 2013). 

Also the hydatidosis has considerable socioeconomic impact in both human and animal health in 

different countries (Rkia Azlaf, 2006). In humans, after a long latency period, the disease 

consequences may include; poor quality of life; costs of medical treatment, lost opportunity for 

income generation and mortality in some cases (Budke et al., 2006) while in animals there is 

reduced productivity and monetary losses due to abattoir condemnations (Scala et al., 2006).  

Hydatidosis in humans and animals is both an economic and public health problem in many parts 

of the world. For example, in the North African countries, the cost to human health treatment and 

animal losses was estimated at USD 60 million per year (Budke et al., 2006). In Uruguay, the 

annual losses were estimated at USD 6.2 million from the organs seizure and the loss of 

livestock productions (Torgerson et al., 2000). In Queensland Australia, hydatid disease was 

thought to cost the meat industry, conservatively about USD 2.7 million annually through lost 

offal sale (McManus and Thompson, 2003).  

 

The economic importance of hydatidosis in livestock is due to the condemnation of the whole 

edible carcasses and offal such as liver, lung and heart (Torgerson et al., 2000). In severe 

infection, the parasite may causes retarded performance and growth and reduced quality and 

yield of meat and milk (Getaw et al., 2010). For instance, in Yugoslavia, a 10% reduction in milk 

yield and 5% in carcass weight due to hydatidosis has been described (Torgerson, 2003; 

SarIözkan and YalçIn, 2009). In abattoirs of various locations, researchers indicated that 

hydatidosis is widespread in Ethiopia with great economic and public health significance (Jobre 

et al., 1996; Kebede, 2010). Economic losses due to hydatidosis were estimated in the country 
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arrives up to 1,167,512 USD (Endrias et al., 2010; Getaw et al., 2010; Melaku et al., 2012; 

Terefe et al., 2012). 

 

2.1.3. Cysticercosis  

Bovine cysticercosis is a muscular infection of cattle by the larvae of the human intestinal 

cestode, Taenia saginata (T. saginata). The adult Taeniainfection in man is referred to as 

Taeniasis and that due to the larval stage cysticercosis (Hancock et al., 1989). The parasite is 

cosmopolitan in its distribution (Minozzo et al., 2002) with varying of prevalence (Doyle et al., 

1997). Highly endemic areas include Central and East African countries, Argentina, Caucasian 

and South Central Asian republics of the former USSR and in the Mediterranean Region (Syria, 

Lebanon and Yugoslavia) (Florova, 1982). In some parts of Serbia and Montenegro, up to 65% 

of children have been reported to harbor T. saginata (Florova, 1982). Moderate prevalence is 

encountered in South East Asia (Thailand, India, Vietnam and Philippines), Japan as well as 

countries of Western Europe and South America while Canada, the USA, Australia and some 

countries of the Western Pacific have low prevalence (Harrison and Sewell, 1991).  

In developing countries, cattle are reared on extensive scale, human sanitation is of 

comparatively lower standards and the inhabitants traditionally eat raw or insufficiently cooked 

or sun-cured meat (Minozzo, et al., 2002). The prevalence of Taeniasis is over 20% in certain 

areas of these countries. Based on routine carcass inspection the infection rate of bovine 

cysticercosis is often around 30-60% although, the real prevalence is considerably high (Tembo, 

2001).  

 

T. saginata infections also occur in developed countries, where considerable ―rare‖ (i.e. 

undercooked) beefsteak is consumed. Taeniasis/cysticercosis spreads in developed areas of the 

world through tourists enjoying the consumption of lightly grilled meat, mass migration of labor 

and the export of meat unreliably passed by ‗‘eye or knife‘‘ inspection or from live animals 

imported from endemic areas (Mann, 1984). Prevalence in these parts of the world is less than 

1%. Occasionally, however, cysticercosis ―storms‖ have been reported on particular farms. The 

cause of the storm has been attributed to the use of human sewage on pasture and the use of 
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migrant labor (O.I.E., 2000). In developed countries, cattle of any age, are susceptible to 

infection since they generally possess no acquired immunity (Yoder et al., 1994). 

 

 

In Africa, inadequate health education and low availability of taenicides are the major obstacles 

for the control of the disease (Pawlowski, 1996). The variations in the epidemiological patterns 

of Taeniasis /Cysticercosis throughout Africa are a reflection of the numbers and distribution of 

human and cattle populations (Harrison et al., 1996). Florova in 1982 reported a prevalence of 

100% which is the highest in Africa and also in the world. In East African countries prevalence 

rates of 30 to 80% in different agro-climatical zones have been reported this associated with the 

habit and/or culture of eating raw or undercooked beef (Tembo, 2001).  

 

The prevalence of C. bovis in cattle reported by different individuals in different part of Ethiopia 

was 2.2-13.3% in Addis Ababa Abattoir (Tekka, 1997; Nigatu et al, 2009;Nuraddis and Frew, 

2012), 26.25% in Southern Nations Nationalities People‘s Region (Fufa et al., 2008), 18.5% in 

Amhara regional state (Nigatu, 2008), 4.4% in Jimma Bekelle et al (2010), 6.7% in Kombolcha 

Jemal and Haileleul (2011), 3% in Zway Hussein et al. (2011) and 2.59% in Wolaita Soddo 

Dawit et al (2012). In some parts of Ethiopia, due to the habit of eating raw beef dishes such as 

kourt and kitffo that are served in raw or undercooked are the source of T. saginata infection in 

man (Teka, 1997).  

 

An annual financial losses due to taeniasis South America arrives to USD 428 million (Fan, 

1997), in South Africa USD 428 million (Abdusslam, 1975). In Kenya and Botswana bovine 

cysticercosis resulted in annual losses of USD 4 million and USD 2 million respectively 

(Grindle, 1978). Evaluation of the economic impact of taeniasis/cysticercosis is very difficult 

particularly in developing countries like Ethiopia, where necessary information is so scant and 

considerable proportions of infected people treat themselves with traditional herbal drugs like 

―kosso‖ and others. (Fufa et al., 2007). However, country‘s high cattle population, poor hygiene, 

and common occurrence of bovine cysticercosis reflect heavy losses.Several studies have been 

conducted in different abattoirs of the Ethiopia revealed that the financial loss due to 
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cysticercosis is very high and arrives up to 222,706.00 ETB (Hussien et al., 2011; Bekelle et al., 

2010). 

 

2.2. Bacterial causes of organ condemnationsand their economic importance  

2.2.1. Bovine Tuberculosis 

Bovine tuberculosis (BTB) is a chronic infectious disease of animals characterized by the 

formation of granulomas in tissues and organs, more significantly in the lungs, lymph nodes, 

intestine and kidney including others (FAO, 1972). BTB is caused by slowly growing non-

photochromogenic bacilli members of the Mycobacterium tuberculosis complex: M. bovis and 

M. caprae species. However, M. bovis is the most universal pathogen among mycobacteria and 

affects many vertebrate animals of all age groups including humans although, cattle, goats and 

pigs are found to be most susceptible, while sheep and horses are showing a high natural 

resistance (Radostits et al., 2000; Thoen et al., 2006). 

 

BTB has been significantly widely distributed throughout the world and it has been a cause for 

great economic loss in animal production. In developed countries, BTB in animals is a rarity 

with occasional severe occurrences in small groups of herds. In developing countries such as 

46% of African, 44% of Asian and 35% of the South American and the Caribbean countries, 

sporadic occurrences and (particularly in Africa 11%) enzootic occurrences of BTB have been 

reported (Cosivi et al., 1998). BTB, apart from being the most important disease of 

intensification with a serious effect on animal production, also has a significant public health 

importance (O‘Reilly and Daborn, 1995).  

In the tropical countries including Ethiopia, BTB has been found to affect a higher proportion of 

exotic breeds than local zebus, which has been conferred through prevalence studies of BTB in 

different parts of Ethiopia (Kiros, 1998; Ameni et al., 2001). Most of the surveys carried out in 

Ethiopia have been based on tuberculin skin testing and abattoir inspection reports of animals in 

a particular locality and it is one of the endemic infectious disease that have long been recorded 

in the country (FAO, 1967; Hailemariam, 1975).  
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According to the studies conducted in different part of Ethiopia, the prevalence rate of BTB 

ranges from 3.4% in a small holder production system to 50% in intensive dairy productions 

(Ameni and Roger, 1998; Ameni et al., 2003; Asseged et al., 2001; Regassa, 2005). Recently, a 

cross sectional study on bovine tuberculosis was conducted in Northwest Ethiopia, Gondar and 

Dembia districts revealed that the prevalence In the outdoor and indoor management system 

individual animal was 4.5 and 8.1, respectively (Mohammed et al., 2012) and Lackech et al. 

(2012) from Akaki municipal abattoir reported that from a total of 720 slaughtered cattle 42 

(5.83%) had lesions of tuberculosis.  

 

The economic importance and public health significance of tuberculosis has been established in 

many countries (Jaumallyand Sibartie, 1983). Zinsstag et al. (2006) reviewed the economic 

effects of BTB on cattle productivity, the burden of disease in different settings and at different 

stages of public health development and the trans-sectoral (Public health, Agricultural, 

Environment) economic analysis of BTB control. However, in Ethiopia, the economic impact of 

BTB on cattle productivity, BTB control programmes and other related economic effects of the 

disease are not yet well documented or studied. Few abattoir meat inspection surveillances ha ve 

shown the condemnation rate of the total or partial carcass and organs.  

With this respect, Abel (1989) reported that out of 29, 956 slaughtered cattle in Dire-Dawa city 

abattoir, a total of 31.2% and partial of 16.4% condemnation rates that may result in economic 

losses significantly. Gezahegne (1991) demonstrated that from 1.2 million slaughtered cattle in 

eight export abattoirs had an estimated cost of more than 600, 000 ETB resulted due to 

condemned carcasses and organs. Asseged et al. (2004) demonstrated that, based on the ten years 

retrospective analysis of the detection of BTB lesions in the Addis Ababa abattoir, there was a 

cause of 0.024% for whole carcass condemnation. Shitaye et al. (2006) indicated that, in both 

Addis Ababa and Debre-Zeit abattoirs tuberculous lesions that, causes condemnation of 

carcasses and/or organs have also been found to be highly significant economically.  
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2.3. Abnormalities causes of organ condemnationsand their economic importance 

In addition to the parasitic and bacterial diseases, there are different abnormalities that were 

unknown specific causative agent that  responsible for mortality and high economic loss of cattle 

such as emphysema, pneumonia, hydronephrosis, cirrhosis and abscission and these 

abnormalities have worldwide distribution (Yifat et al., 2011; Hassan et al., 2012; Asmare et al., 

2012). 

2.3.1. Emphysema 

Emphysema is a progressive respiratory disease characterized by coughing, shortness of breath, 

and wheezing, develops into extreme difficulty in breathing, and sometimes resulting in 

disability and death. Although the exact cause is unknown, bronchial spasm, infection, irritation, 

or a combination of the three seem to be contributory. In recent years emphysema has become a 

serious public health problem in terms of rapidly increasing numbers of disabilities and deaths. 

In the course of the disease the passages leading to the air sacs of the lungs become narrowed. 

Air is trapped in the sacs, and the tissues of the lungs lose their natural elasticity a nd undergo 

destructive changes. As the disease progresses the volume of residual air trapped in the lungs 

increases, and the volume of each breath decreases.The lungs increase in size, and in severe 

cases the patient develops a characteristic ―barrel chest.‖ The lungs become unable to supply 

enough oxygen to the body tissues. This reduction in oxygen intake causes the heart to pump 

faster; consequently, the heart becomes strained. Excessive carbon dioxide in the blood gives the 

patient a bluish skin color (Shegaw et al., 2009; Yifat et al., 2011; Asmare et al., 2012). 

2.3.2.Pneumonia  

Pneumonia is inflammation of one or both lungs. In animals with pneumonia, air sacs in the 

lungs fill with fluid, preventing oxygen from reaching blood cells and nourishing the other cells 

of the body. Sometimes the inflammation occurs in scattered patches in the tissue around the 

ends of the bronchioles, the smallest air tubes in the lungs. This is known as bronchopneumonia. 

In other cases the inflammation is widespread and involves an entire lobe of the lung. This 

condition is called lobar pneumonia (Cadamus, and Adesokan, 2010). 

2.3.3. Cirrhosis 

Cirrhosis, irreversible liver damage characterized by scarring, or fibrosis, and widespread 

formation of nodules in the liver. If left untreated, the liver becomes unable to carry out its 
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functions, resulting in complications that affect many different systems of the body.  It can result 

from virtually any chronic liver disease(Budke et al., 2006). 

2.3.4. Liver abscesses 

Liver abscesses in animals are formed as the result of entry, growth, and establishment of 

pyogenic bacteria (Nagaraja and Lechtenberg, 2007). Prevalence of liver abscesses varies with 

Cattle type, age and season (Tehrani et al, 2012). Cattle fed diets containing large amounts of 

highly fermentable non-structural carbohydrates (concentrates) are at risk for developing ruminal 

acidosis due to the large quantity of organic acids (VFA and lactate) produced as a result of 

ruminal fermentation. Factors including lack of adaptation to a high concentrate ration, as well as 

variations in feed intake patterns and feeding behavior, and low amounts of physically effective 

fiber in the ration increase the risk of the development of ruminal acidosis. As a result of ruminal 

acidosis, the ruminal epithelium is exposed to a high concentration of hydrogen ions (low pH) 

and the epithelial layers which normally serve to protect the underlying portal circulation (the 

keratinized stratum corneum, stratum granulosum, and stratum spinsosum) from ruminal 

metabolites and microbes are injured (Purvis, 2006).  

 

The breach in integrity of the epithelium allows microbes which are normally commensal in the 

ruminal microbiome to colonize the ruminal wall and elicit a host immune response. Once access 

to the ruminal wall is gained, they may form an abscess or emboli which can enter the portal 

circulation and translocate to hepatic capillaries where subsequent colonization and abscessation 

occurs within the liver parenchyma. Fusobacterium necrophorum was considered to be part of 

the ordinary intestinal flora, has been involved as primary cause of hepatic abscesses in cattle. 

Bacterial agents such as Streptococcus, Staphylococcus, Trueperellapyogenes, Bacteroides spp. 

and members of the Enterobacteriaceae, with being of secondary importance (Nagaraja and 

Lechtenberg, 2007;Tadepalliet al, 2009).Clinical diagnosis of liver abscesses in cattle is 

uncommon. Abscesses of the liver in cattle may be found in varying numbers and sizes; from 1 

to over 100, and from < 1 cm to > 15 cm. Liver abscess ends in calcified centers due to caseous 

necrosis surrounded by polymorph-nuclear neutrophils and some mono nuclear cells. However, 

liver fatty changes develop when liver, in response to acute infections, tends to isolate and 

neutralize pathogens to prevent their further entry and minimizes tissue damage. Liver ictrus and 
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congestion is sequel for liver damage and reflect liver failure in bilirubin and internal blood 

passage, these changes in liver tissue result in liver cirrhosis (Tehrani et al, 2012). 

 

2.3.5. Hydronephrosis 

Hydronephrosis is the inflammatory disease of the kidney.  The distribution of the abnormalities 

is common in developing countries including Ethiopia and several studies have conducted in 

different abattoirs of Ethiopia revealed that, these abnormalities are responsible to organs 

condemnation and casues for huge financial loss (Genet et al., 2012; Asmare et al., 2012). 

Studies conducted in Jimma and Adigrat municipal abattoirs reported that the financial loss due 

to these abnormalities arrives up to 16,588 ETB (Amene et al., 2012 and Alembrhan and 

Haylegebriel, 2013). 

3. Conclusion and Recommendation 

Diseases are the major concern to the livestock industry as they cause extensive public and 

economic losses. The major livestock health problem that causes organ and carcass 

condemnations in abattoir such as C. bovis, fasciolosis, hydatidosis and tuberculosis and other 

abnormalities like emphysema, pneumonia, calcification, hydronephrosis, abscession and 

cirrhosis. Therefore, the current review may be valuable for the developing country by providing 

data for monitoring disease conditions and management practices of animals that have public 

health hazard and aesthetic value. Thus, to reduce the transmission of the diseases and financial 

loss due to organ condemnation, public education to avoid eating of raw meat, use of latrines and 

improved standards of human hygiene,promoting construction of abattoir with their appropriate 

disposal pits and proper disposal of condemned organs, establish policy on dog keeping and 

elimination of stray dogs, cattle management system, treatment of animals with anti-helminthes 

drugs and grazing management of animals during dry season to avoid access of the animals to 

the parasites eggs are important. In addition to this proper and detail meat inspection at the 

abattoirs are also recommended.  

Acknowledgment  

The author would like thanks to his family and Adigrat University 

 

 

 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 788 

 

References 

1. Abdussalam, M. 1975. The Problem of Taensiasis /Cystcercosis In, Seminar Meeting on 

FMD and Zoonosis Control. Washington, D.C. Pan African Health Organization (Scientific 

Publication 295). 

2. Abel, M. 1989. Survey of abattoir inspection data in Dire- Dawa abattoir. Annual Report, 

Dire-Dawa, Eastern Ethiopia. 

3. Alembrhan, A and Haylegebriel, T. 2013. Major Causes of Organ Condemnation and 

Economic Loss in Cattle Slaughtered at Adigrat Municipal Abattoir, Northern Ethiopia. Vet. 

World, 6(10): 734-738. 

4. Amene, F., Eskindir, L. and Dawit, T. 2013. Cause, Rate and Economic Implication of 

Organ Condemnation of Cattle Slaughtered at Jimma Municipal Abattoir, Southwestern 

Ethiopia. Global Veterinaria, 9 (4): 396-400. 

5. Ameni, G., Amenu, K and Tibbo, M. 2003: Bovine tuberculosis: prevalence and risk factors 

assessment in cattle and cattle owners in Wuchale-Jida district, Central Ethiopia. Int. J 

Appled.  Res. Vet. Med., 1: 17–25. 

6. Ameni, G., Ragassa, A., Kassa, T., Medhin,  G. 2001. Survey on bovine tuberculosis and its 

public implications to cattle raising families in Wolaita-Soddo, Southern Ethiopia. Ethiop. J. 

Anim. Prod., 1, 55–62. 

7. Asmare, A., Biniyam, A. and Mersha, C. 2012. Major Causes of Lung and Liver 

Condemnation and Financial Impact in Cattle Slaughter at Bahir Dar Municpial Abattior. 

African J. Basic & Appl. Sci., 4 (5):165-171. 

8. Asseged, B., Lubke-Beker, A., Lemma, E., Kiros, T and Britton S. 2001. Bovine 

tuberculosis: A cross sectional and epidemiological study in and around Addis Ababa. Bull 

Anim. Hlth Prod. Afr., 48: 71–80. 

9. Asseged B., Woldesenbet Z., Yimer E., Lemma E. (2004): Evaluation of abattoir inspection 

for the diagnosis of Mycobacterium bovis infection in cattle at Addis Ababa abattoir. Trop. 

Anim. Health Prod., 36: 537–546. 

10. Assegid, W. 2000. Constraints to livestock and its products in Ethiopia: Policy implications. 

DVM Thesis, FVM, AAU, Debre Zeit, Ethiopia 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 789 

 

11. Bekele, M., Eliyas, T., Alemayehu, R., Rahmeto, A. and Fufa, A. 2010. Bovine 

cysticercosis in Cattle Slaughtered at Jimma Municipal Abattoir, South western Ethiopia: 

Prevalence, Cyst viability and Its Socio-economic importance. Vet. World, 3 (6): 257-262. 

12. Bhatia, G. 1997. Echinococcus. Seminars in Respiratory Infections, 12: 171-86. 

13. Bowman, D. 2003. Georgis' Parasitology for veterinarians. 8th ed. Saunders, USA. 124-240. 

14. Budke, C. M., Campos-Ponce, M., Qian, W. & Torgerson, P. R. 2005. A canine purgation 

study and risk factor analysis for echinococcosis in a high endemic region of the Tibetan 

plateau. Vet. Parasitol. 127: 43-49. 

15. Budke, C., Deplazes, P and Torgerson, P. 2006. Global socio economic impacts of cystic  

echinococosis. Emerg. Infect. Dis. J.,12: 296-302. 

16. Cadmus, S and Adesokan, H. 2009. Causes and implication of bovine organs/offal 

condemnations in abattoirs in western Nigeria. Trop. Anim. Health Prod.,41(7): 1455-1463. 

17. Central Statistical Authority (CSA). 2008. Federal Democratic Republic of Ethiopia, 

Agricultural Sample Enumeration Statistical Abstract.  

18. Charlier, J., Duchateau, L., Claerebout, E., Williams, D and Vercruysse, J. 2007. Association 

between anti-Fasciola hepatica antibody levels in bulk-tank milk samples and production 

parameters in dairy herds. Prev. Vet. Med. 78: 57-66. 

19. Cosivi, O., Grange, J., Dabron, C., Raviglione, M., Fujikura, T., Cousins, D., Robinson, R., 

Huchzermeyer, H., De Kantor, I and Meslin, F. 1998. Zoonotic tuberculosis due to 

Mycobacterium bovis in developing countries. Emerg. Infect. Dis., 4: 1–17. 

20. Craig, P., Rogan, M and Allan, J. 1996. Detection, screening and community epidemiology 

of taeniid cestode zoonoses: cysticechinococcosis, alveolar echinococcosis and 

neurocysticercosis. Adv. Parasitol.38: 169-250. 

21. Cringoli, G., Rinaldi, L., Musella, V., Veneziano, V., Maurelli, M., Di Pietro, F., Frisiello, M 

and Di Pietro, S. 2007. Geo-referencing livestock farms as tool for studying cystic 

echinococcosis epidemiology in cattle and water buffaloes from southern Italy. Geospat. 

Health,2(1):105-111. 

22. Dawit, T., Tewodros, S and Tilaye, D. 2012. Public Health and Economic Significance of 

Bovine Cysticercosis in Wolaita Soddo, Southern Ethiopia. Global Veterinaria,9 (5): 557-

563. 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 790 

 

23. Dechasa, T., Anteneh, W and Dechasa, F. 2012. Prevalence, gross pathological lesions and 

economic losses of bovine fasciolosis at Jimma Municipal Abattoir, Ethiopia. J. Vet. Med. 

Anim. Health,4(1): 6-11. 

24. Doyle, M., Beuchat, L and Montaville, T. 1997. Food Microbiology. Fundamentals and 

Frontiers. Center for Food Safety and Quality Enhancement. Department of Food Science 

and Technology, University of Georgia. Washington D.C.  

25. Eckert, J and Deplazes, P. 2004. Biological, epidemiological and clinical aspects of 

echinococcosis a zoonosis of increasing concern. Clin. Microbiol. Rev., 17(1):107-135. 

26. Elsa, L., Sofia, V., Elvira, S., Maria, M., Mendes, G. and André, M. 2012. Factors 

Influencing Livestock Productivity. Env. Stress and Amelioration in Livestock Prod., DOI: 

10.1007/978-3-642-29205-7-2. 

27. Endrias, Z., Yechale, T. and Assefa, M. 2010.Bovine Hydatidosis in Ambo Municipality 

Abattoir, West Shoa, Ethiopia. Ethiop. Vet. J., 14 (1): 1-14. 

28. Ethiopian Agricultural Sample Enumeration (EASE). 2003. Statistical report on Farm 

Management Practice, livestock and farm implements part II. Results at the country level. 

Addis Ababa, Ethiopia. Pp. 219-232 

29. Fan, P. 1997. Annual economic loss caused by T. saginata Taeniasis in East Asia. Parasitol. 

Today, 13:194–235. 

30. FAO. 1967. Report to the Government of Ethiopia. Food and Agriculture Organization, 

Veterinary Service and Disease Control. Animal health service Rome, Italy.  

31. FAO. 1972. Report to the Government of Ethiopia. Food and Agriculture Organization 

veterinary service and disease control. Animal health service, Rome, Italy.  

32. Frolova, A. 1982. Epidemiology of Taeniasis. Zoonoses Control Collection of Teaching Aids 

for International Training Course. V.II, Moscow. 

33. Fufa, A., Getahun, T., Bekelle, M and Alemayehu, R. 2007. Taeniasis and its socioeconomic 

implications in Awassa town and its surroundings, Southern Ethiop ia. East Afri. J. Pub. 

Health, 4: 73-79. 

34. Fufa, A., Getahun, T., Bekelle, M., Alemayehu, R and Kumsa, B. 2008. Bovine cysticercosis 

in cattle slaughtered at Awassa municipal abattoir, Ethiopia. ZoonosesPub. Hlth, 55:82-88. 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 791 

 

35. Genet, M., Tadesse, G., Basaznew, B. and Mersha, C. 2012.Pathological Conditions 

Causing Organ and Carcass Condemnation and Their Financial Losses in Cattle Slaughtered 

in Gondar, Northwest Ethiopia. African J. Basic & Appl. Sci.,4 (6): 200-208. 

36. Getaw, A., Beyene, D., Ayana, D., Megersa, B and Abunna, F. 2010. Hydatidosis: 

prevalence and its economic importance in ruminant slaughtered at Adama municipal 

abattoir, Central Oromia, Ethiopia. Acta Tropica,113: 221-225. 

37. Gezahegne, L. 1991. Economical aspect of condemned organs and parts due to cystycercosis, 

hydatidosis, fasciolosis and tuberculosis. Analysis report MoA, Addis Ababa, Ethiopia.  

38. Gracey, J.F., O.S. Collins and R.J Huey, 1999. Meat Hygiene. 10 ed. London: Bailliere 

Tindall. pp: 190-678. MOARD, 2006. National agricultural annual report, pp: 26. 

39. Grindle, R. 1978. Economic losses resulting from bovine cysticercosis with specialreference 

to Botswana and Kenya. Trop. Anim. Health. Prod., 10, 127–140 

40. Hailemariam, S. 1975. A brief analysis of activities of meat inspection and quarantine 

division. Department of Veterinary Service, MoA, Addis Ababa, Ethiopia.  

41. Hancock, D., SWikse, E and Lichtenwalner, A. 1989. Distribution of Bovine Cyst in 

Washington. Am. J. Vet. Res., 50: 564_570. 

42. Harrison, L., Hammond, J and Sewell, M. 1996. Studies on helminthosis at the CTVM. Trop. 

Anim. Health. Prod.,28: 23-39 

43. Harrison, L and Sewell, M. 1991. The Zoonotic Taeniae of Africa. In: Parasitic Helminths 

and Zoonoses in Africa. London.Unwin Hyman. pp, 54-56. 

44. Hassan, B., Mohammad, A and Mehrab, K. 2012. A retrospective study of abattoir 

condemnation due to parasitic infections: economic importance in Ahwaz, Southwestern 

Iran. J. Parasitol., 98(5): 954–957. 

45. Hussein, B., Ketema, T., Birhanu, S., Desalegnm W., Bemnet, A and Afework, K. 2011. 

Bovine Cysticercosis in Cattle Slaughtered at Zeway Municipal Abattoir: Prevalence and its 

Public Health Importance.J Veterinar Sci Technolo., 2: 1-5. 

46. Jaumally, M and Siabartie, D. 1983. A survey of bovine tuberculosis in Mauritius. Trop. Vet. 

J.,1: 20-24. 

47. Jemal, E and Haileleul, N. 2011. Bovine Cysticercosis: Prevalence, Cyst Viability and 

Distribution in Cattle Sloughtered at Kombolcha Elfora Meat Factory, Ethiopia. American 

Eurasian J. Agri. Environ. Sci., 11(2):173-176. 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 792 

 

48. Jenkins, D. 2005. Hydatid control in Australia: where it began, what we have achieved and 

where to from here. Int. J. Parasitol.,35: 733-40. 

49. Jibat, T., Ejeta,, G., Asfaw, Y and Wudie, A. 2008. Causes of abattoir condemnation in 

apparently health slaughtered sheep and goats at HELMEX abattoir, Debre Zeit, Ethiopia. 

Revue Vet. Med., 159(5): 305-311. 

50. Jobre, Y., Lobago, F., Tiruneh, R and Abebe, G. 1996. Hydatidosis in three selected regions 

of Ethiopia: an assessment trial on its prevalence, economic and public health importance. 

Rev. Vet. Med., 147(11): 797-804. 

51. Kebede, N., Gebre-Egziabher, Z., Tilahun, G and Wossene, A. 2011. Prevalence and 

financial effects of hydatidosis in cattle slaughtered in Birre-Sheleko and Dangila Abattoirs, 

Northwestern Ethiopia. Zoonoses Public Health. 58(1): 41- 6. 

52. Keyyu, J., Monrad, J., Kyvsgaard, N and Kassuku, A. 2005. Epidemiology of Fasciola 

gigantica and Amphistomes in cattle on traditional, small-scale dairy and large-scale dairy 

farms in the Southern Highlands of Tanzania. Trop. Anim. Health Prod., 37: 303-314.  

53. Kiros, T. 1998. Epidemiology and zoonotic importance of bovine tuberculosis in selected 

sites of Eastern Shewa Ethiopia. [MSc. Thesis.] Faculty of Veterinary Medicine, Addis 

Ababa, University and Freie Universitat, Berlin, Germany.  

54. Lackech, E. Achenef, M and Ayalew, B. 2012. Bovine Tuberculosis Prevalence in 

Slaughtered Cattle at Akaki Municipal Abattoir Based on Meat Inspection Methods.Glob. 

Vet.,9 (5): 541-545. 

55. Mann, I. 1984. Environmental Hygienic & Sanitary Based on Concept of Primary Health as a 

tool for Surveillance, Prevention and Control of Taensiasis /Cystcercosis. Current Pub. 

Health Res Trop., 36, 127 - 140. 

56. Mas-Coma, S., Bargues, M and Esteban, J. 1999. Epidemiology of human fascioliasis: 

areview and proposed new classification. Bull. WHO. 77: 340-346. 

57. Mas-Coma, S., Bargues, M and Valero, M. 2005. Fascioliasis and other plant-borne 

trematode zoonoses. Int. J. Parasitol. 35: 1255-1278. 

58. McManus, D and Thompson, R. 2003. Molecular epidemiology of cystic echinococcosis. 

Parasito., 127:37-51. 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 793 

 

59. Melaku, A., Lukas, B and Bogale, B. 2012. Cyst Viability, Organ Distribution and Financial 

Losses due to Hydatidosis in Cattle Slaughtered At Dessie Municipal Abattoir, North-eastern 

Ethiopia.Vet. World, 5(4): 213-218. 

60.  Miheret, M., Biruk, M., Habtamu, T and Ashwani, K. 2013. Bovine Hydatidosis in Eastern 

Part of Ethiopia.  MEJS,5(1): 107-114. 

61.  Mihreteab, B., Haftom, T. and Yehenew, G. 2010. Bovine Fasciolosis: Prevalence and its 

economic loss due to livercondemnation at Adwa Municipal Abattoir, North Ethiopia. 

EJAST, 1(1): 39-47. 

62. Minozzo, J., Gusso, R., De Castro, E., Lago, O and Soccoi, V. 2002. Experimental Bovine 

Infection with Taenia saginata Eggs: Recovery Rates and Cysticerci Location. 

Braz.arch.biol. technol. 45:4. 

63. Mohammed, N., Hailu, M and Gebreyesus, M. 2012.Prevalence and zoonotic implications of 

bovine tuberculosis in Northwest Ethiopia. Int. J. Med. Medical Sci., 2 (9): 188-192. 

64. Mungube, E., Bauni, S., Tenhagen, B., Wamae, L., Nginyi, J and Mugambi, J. 2006. The 

prevalence and economic significance of Fasciola gigantica and Stilesia hepatica in 

slaughtered animals in the semi-arid coastal Kenya. Trop. Anim. Hlth. Prod.,38: 475-483. 

65. Nigatu, K. 2008. Cysticercosis of slaughtered cattle in northwestern Ethiopia. Res.Vet. Sci., 

85:522-526. 

66. Nagaraja, T and Lechtenberg, K. 2007. Liver Abscesses in Feedlot Cattle. Vet. Clin. North 

America: Food Anim. Prac., 23:351-369. 

67. Nigatu, K., Getahun, T and Asrat, H. 2009. Current status of bovine cysticercosis of 

slaughtered cattle in Addis Ababa Abattoir, Ethiopia. Trop. Anim. Hlth. Prod., 41: 291-294 

68. Nuraddis, I and Frew, Z. 2012. Prevalence of Tania Saginata Cysticercosis in Cattle 

Slaughtered in Addis Ababa Municipal Abattoir, Ethiopia. Glob. Vet.,8 (5): 467-471. 

69. O.I.E. (2000): Manual of Standards for Diagnostic Tests and Vaccines. Cysticercosis. Pp, 

423-428. 

70. O‘Reilly, L and Daborn, C. 1995. The epidemiology of Mycobacterium bovis infections in 

animals and man – a review. Tubercle and Lung Disease, 76 (1): 1–46. 

71. Pawlowski, Z. 1996. Helmenthic Zoonosis Affecting Humans in Africa. Impacts on Human 

Health and Nutrition in Africa. Proceedings of an International conference Lindberg, Pp 50 - 

71. 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 794 

 

72. Purvis, T. 2006. As a Potential Cause of Abomasal Bloat in Neonatal Calves       and the 

Bacterial Flora of Liver Abscesses in Dairy Cattle. Kansas State University MS Thesis. 

73. Radostits, O., Gay, C., Blood, C and Hinchelift K. 2000. Disease caused by bacteria – 

Mycobacterium. In: Veterinary Medicine: A Text Book of Disease of Cattle, Sheep, Pig, 

Goat and Horses. 9th ed. Harcourt Publisher Ltd., London. 909–918. 

74. Rkia Azlaf, A. 2006. Epidemiological study of the cystic echinococcosis in Morocco. Vet 

Parasitol. 137: 83-93. 

75. Regassa, A. 2005. Study on Mycobacterium bovis in animals and human in and around Fiche, 

North Shewa zone, Ethiopia. [MSc. Thesis.] Faculty of Veterinary Medicine, Addis Ababa 

University, Debre-Zeit, Ethiopia. 

76. Romig, T., Thomas, D and Weible, A. 2006. Echinococcus multilocularis—a zoonosis of 

anthropogenic environments? J. Helminthol., 80: 207-12. 

77. Sariözkan, S and Yalçin, C. 2009. Estimating the production losses due to cystic 

echinococcosis in ruminants in Turkey. Vet. Parasitol.,163: 330-334. 

78. Scala, A., Garippa, G., Varcasia, A., Tranquillo, V. and Genchi, C. 2006. Cystic 

echinococcosis in slaughtered sheep in Sardinia (Italy). Vet. Parasitol.,135: 33-8. 

79. Shitaye, J., Getahun, B., Alemayehu, T., Skoric,  M., Treml, F., Fictum, P., Vrbas, V and  

Pavlik, I. 2006. A prevalence study of bovine tuberculosis by using abattoir meat inspection 

and tuberculin skin testing data, histopathological and IS6110 PCR examination of tissues 

with tuberculous lesions in cattle in Ethiopia. Veterinarni Medicina, 51: 512–522. 

80. Sirak, A. (1991). Causes of organ condemnation in Bahir Dar abattoir. Proceeding of the 4th 

Southwest province, Cameroon. Bull Anim. Hlth. Prod. Afr., 35(3):239-242. 

81. Spithill, T., Smooker, P and Copeman, B. 1999. Fasciola gigantica: epidemiology, control, 

immunology and molecular biology. In: Fasciolosis. (Dalton J.P. ed) CABI publishing, 

Wallingford, UK. 1-30. 

82. Swai, E. and Ulicky, E. 2009. An evaluation of the economic losses resulting from 

condemnation of cattle livers and carcass weight due to Fasciolosis: a case study from Hai 

town abattoir, Kilimanjaro region, Tanzania. Livestock Res. Rural Dev., 21(11):3-7. 

83. Tadepalli, S., Narayanan, S and, Stewart, G. 2009. Fusobacterium necrophorum: A ruminal 

bacterium that invades liver to cause abscesses in cattle. Anaerobe,15: 36-43.  



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 795 

 

84. Tehrani, A., Javanbakht, J., Hassan, M., Zamani, M and Rajabian, M. 2012. 

Histopathological and Bacteriological Study on Hepatic Abscesses of Herrik Sheep. J Med. 

Mcrob Diagn1:115.  

85. Teka, G., 1997. Meat hygiene. In: Food hygiene. Principles and methods to food borne 

diseases control with special reference to Ethiopia, pp: 99-113. 

86. Tembo, A. 2001. Epidemiology of Taenia saginata, Taeniasis/ Cysticercosis in Three 

Selected Agro- Climatic Zones. Faculty of Veterinary Medicine. Free University of Berlin, 

Berlin, MSc Thesis. 

87. Terefe, D., Kibrusfaw, K., Beyene, D and Wondimu, A. 2012. Prevalence and financial loss 

estimation of hydatidosis of cattle slaughtered at Addis Ababa abattoirs enterprise. J. Vet. 

Med. Anim. Health,4(3):42-47. 

88. Thoen C., Steele, J and Gilsdorf, M. 2006. Mycobacterium bovis Infection in Animals and 

Humans. 2nd ed. Blackwell Publishing Professional, Ames, Iowa, USA. 317 pp.  

89. Torgerson, P and Heath, D. 2003. Transmission dynamics and control options for 

Echinococcosis granulosus. Parasitol,127:143-S158. 

90. Torgerson, P., Carmona, C and Bonifacino, R. 2000. Estimating the economic effects of 

cystic echinococcosis: Uruguay, a developing country with upper-middle income. Ann Trop 

Med Parasitol,94: 703-13. 

91. Urqauhart, M., Armour, J., Dunchan, J., Dunn, A and Jenings, F. 1996. Veterinary 

Parasitology 2nd. Scotland Black well science Ltd. ,Pp. 103-112 

92. Walker, S., Makundi, A., Namuba, F., Kassuku, A., Keyyu, J., Hoey, E., Prodohl, P., 

Stothard, J and Trudgett, A. 2008. Thedistribution of Fasciola hepatica and Fasciola 

gigantica within southern Tanzania-constraints associated with the intermediate host. 

Parasitol. 135(4):495-503. 

93. Yifat, D., Gedefaw, D and Desie, S. 2011. Major Causes of Organ Condemnation and 

Financial Significance of Cattle Slaughtered at Gondar Elfora Abattoir, Northern Ethiopia. 

Global Veterinaria, 7 (5): 487-490. 

94. Yilma, J and Malone, J. 1998. A geographical information System forecast model for 

strategic control of fasciolosis in Ethiopia. Vet Parasitol. 78 (2): 103-127. 

95. Yoder, D., Ebel, E., Hancock, D and Combs, B. 1994. Epidemiologic findings from an 

outbreak of cysticercosis in feedlot cattle, J. Am. Med. Ass., 205: 45–50 



© 2017 IJEDR | Volume 5, Issue 1 | ISSN: 2321-9939 

 

IJEDR1701123 International Journal of Engineering Development and Research (www.ijedr.org) 796 

 

96. Zelalem, F., Tadele, T., Zelalem, N., Chanda, M. and Nigatu, K. 2012.Prevalence and 

characterization of hydatidosis in animals slaughtered at Addis Ababa abattoir, Ethiopia.  J. 

Parasitol. Vector Biol., 4(1): 1 – 6 

97. Zinsstag, J., Schelling, E., Roth, F and Kazwala, R. 2006. Economics of bovine tuberculosis. 

In: Thoen C.O., Steele J.H., Gilsdorf M.F. (eds.): Mycobacterium bovis Infection in Animals 

and Humans. 2nd ed. Blackwell Publishing Professional, Ames, Iowa, USA. 68–83. 

 

 

 

 


