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ABSTRA CT 

Mycobacterium bovis CM. bovis) is one of the members of Mycobacterium tuberculosis 

complex, which infects both animals and man causing mammalian tuberculosis. A cross 

sectional and case control studies were conducted in Dembia and Gondar d istricts of North 

Gondar from September 2005 to April 2006 to detennine the prevalence of bovine 

tuberculosis (BTS) and associated risk factors and assess the sources of infection of human 

tuberculosis (HTS). In the cross sectional study, cattle from extensive (310) and semi 

mtenslve (31 5) production systems were tested with the comparative intradermal tuberculm 

test (CIO). In the case control study design, 50 human tuberculous patients (cases) and a 

similar number of patients visiting the hospilal for some other health problems other than 

tuberculosis were intetyiewed about their hyglemc practices. feeding habits and cattle 

management practices that would contribute to the transmission and maintenance of the 

disease. From each of the cases and control groups, 200 cattle owned or auended by them 

were tested with the CID test. Ofall 1025 ammals cxammed,21% were POSill\'e. In the cross 

secuonal S dy, assuming doubtful reactors as negati\'c, prevalence was higher ( 16 ,8~-'o) 10 

semi-lOtenslve production system than extenSive (11.6%) and thiS difference was significant 

(p<0.05). Herd Je\'C1 pre\"3ience was 37.7% and 56.3% 10 extensive and semi intensive 

production systems. respectively. It was also Significant (p<0.001) between poor and good 

cattle management pracllces: cattle under poor management were 3,4 times more hkely to be 

IOfected wllh BTB than those under good management. Other factors which were ",gnificantly 

(p<0.05) associated with pre\ alencc were production system, breed, age, sex and body 

candillon. In the muhi\anate logistic regressIOn analYSIS, production system and management 

were slgmficant (p<0.05). In the case-control study, out of the 200 animals tested that are 

0\\ ned by tuberculous human pall ems . ..\0 (20%) and from the same number of ammals owned 

by non-tuberculous comrol groups, 22 (II %) were posui\'e for the tuberculin test. The 

differences 10 prevalence of BTB 10 cattle owned by human TB cases and control group wcre 

sigmficant (X 2=98,90, p<O.OO 1). Of 50 TB cases, 66% and 3 ~% were diagnosed as pulmonary 

and extra pulmonary tuberculosis, respectively. About 6% of the patIents consume raw milk 

and milk products. The majority (58%) of HTB patients are between the ages 15 and 45 while 

24% and 18% were below 15 and above 45 years, respectively. Cattle owners who consumed 

raw milk were at higher risk (OR = 1..\.33) of being infected with tuberculOSIS than those who 

consumed balled milk. From the questionnalTe survey, Significant associations (p<O,05) with 

VII 



cases were found when patients had physical contact with other c linical cases, drinks raw milk 

(X 2 =32.18j P<O.OO I) and are farmers compared to similar variables in the control group 

(X 2=25.0 I; P<O.OO I). In the bacteriological examination, Mycobacterium specIes were 

isolated from 26 (47.3%) sputum, 2 (15.4%) fine·needle aspirates (FNA) and 1(14.3%) 

peritoneal fluid of humans and 7 (7. J %) of 99 milk samples. The majority (88.5%) of sputum 

isolates were M. tuberculosis, and only one isolate (3.8%) was M. bovis while one isolate 

from milk was M. tuberculosis. Atyp ical mycobacteria were isolated from sputum (2), fNA 

( I) and milk (2). Among the isolates, 79.4% (23/29) and 10,3% (3 /29) of the human isolates 

were M. Ill berculosis and M. bovis, respectively. The rest 10.3% (3/29) were other 

mycobacte rial species. On the other hand, 14.3% (117) and 57.1% (417) of the cattle isolates 

indicates were M. tuberculosis and M. hovis, respective ly. The rest 28.6% (217) were other 

mycobacteria l spec ies. The findings in this study demonstrate the importance of BTB as a 

major health risk and cattle being one of the most important sources of infection. The findings 

of the present study using comparative intradennal tubercu lin test and cu ltural examination of 

samples from humans and animals have shown that cau lc may be important sources of 

infection to humans particularly of AI. bods infection. 

Keywords : MycobacTerium bovis; Bovine TB: Cattle; Prevalence; North Gondar; Cross­

sectional; Case-control. 
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I. INTRODUCTION 

The world human population is growing at a rate much faster than food production that may 

reach 7.2 billion at the cnd of 2010. This increase wi ll be mainly in developing countries, which 

arc unab le 10 assure adequate food for their people. Developing countries have nearly 2/3 of the 

world li vestock population, but produce less than a third of world's meat and a fifth of its milk 

requirement (lLRVF AO, 1995). The major bio logica l constra ints contributing to low productivity 

include low genetic potential of the anima ls, poor nutrition and the prevailing animal diseases 

(Bogale, 1999). 

Programs in many developing countries, are currently, aimed at encouraging milk production 

through smallho lder and other dail)' schemes to answer the increased demand for milk and milk 

products. This increased demand will be panly met by an intensification of animal production. 

Unfortunately. Bovine tubercu losis (BTB) has shown close links with intensive management 

system. and can spread rapidly when there is inadequate veterinary supervision (Alhaji, 1976; 

Barwineck and Taylor, 1996). BTB becomes a serious problem in cattle when intensive dairying 

is established, panicularly when European breeds are introduced (Bogale et 01 .. 2001: Kleeberg, 

1984: Radostits et 01.,1994). 

BTB caused by Mycobacterium bO\'is has been eliminated as an animal health problem, in most 

of the developed countries but still remains as one of the most prevalent and devastating diseases 

of can Ie in developing countries throughout most of the world. Joimly with other diseases, it 

serious ly affects the productivity of the livestock industry in these coumrics (Bogale el a/.. 2001; 

Pritchard 1988). While these bottlenecks relate to the development of the dairy industry 

throughout the world, the disease attains much of its importance from being zoonot ic, causing 

human tuberculosis (IITB) (Oabom et 01 .. 1996). 

In developed eounrries the prevalence and the annual risk of human tubercu lar infection was 

shown to be closely associated with the prevalence of tuberculin positive canle (Cook e l al., 

1996), and was successfu lly controlled by rubercu lin Icst and slaughter schemes (Pritchard, 



1988). Because of the chronic nature of the disease and the multiplicity of signs caused by the 

variable localization of the infection, tubercu losis is difficult to diagnose on clinica l examination 

(Radostits et al., 1994). Although other tests slich as the gamma interferon assay and lym phocyte 

transfOimation test are available (Barwineck and Taylor, 1996), the intra dennal tubercu lin test 

(IOn with PPD is the principal diagnostic test for bovine tubercu losis in animals. The etiological 

agents of mammalian tuberculosis, classified as members ofIhe Mycobacterium tuberculosis 

complex, are M.. tuberculosis. M bovis. M microti and M africanum; the latter cons isting of a 

rather heterogeneous group of strains isolated from man in equatorial Africa (O'Reilly and 

Dabom, 1995). 

Mycobacterium bovis. otherwise known as the bovine tubercle bacillus, is the cause of BTB and 

has exceptionally broadest hosl ranges of all known pathogens (Grange and Collins. 1987). 

Susceptible species include catt le, hwnans, non·human primates, goats, cats, dogs, pigs, buffalo, 

badgers, possums, deer. bison. sheep, horse, ferret, hare, wild and feral pig, antelope Arabian 

Oryx, camel, llama, and alpaca (Pritchard, 1988 : Thoen and Chiodini, 1993). 

With respect to the economic importance, apart from actual deaths, infected animals lose 10·25% 

of their productive efficiency. Direct losses due to the infection become evident by a decrease in 

beef production and additional processing costs for tuberculous animals and condemnation al 

slaughterhouses Among dairy can Ie. Ihere is also a decrease in milk (10- 18%) and in meat 

production (roughly, 15%). The culling loss is estimated to be 30·50% of the difference betv.een 

the value of a dairy or beef breeding cow and its value al slaughter (Dabom ef 01.. 1996: 

Radostits et al., 1994). 

Human and animal tuberculosis is widespread in Africa with very close genetic and antigenic 

similarity between the causative organisms, M tuberculosis and M. hovis. Both cause identical 

and clinically indistinguishable disease in humans . These days, lIuman Immunodeficiency Virus 

(HIV) is a potent risk factor for tuberculosis, by both reactivating latent infection and increasing 

rapid progression soon after infection or re·infection. It also increases the life-time risk of 

developing active TB (Corbell el al .. 2003: Cosivi et al., 1998). Worldwide, 10 million cases of 

Human Tuberculosis (HTB) arc recorded annually and 3 million people die of TB every ycar 
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(Bedard e/ 01., 1993). WHO estimates of HTB for years 1990- 1999 was 88 million cases and 30 

million deaths, most of which are from developing countries (Cosivi e/ 01. , 1998). The situation is 

worsened by the fact that I-!IV-AIDS pandemic is associated with mycobacterial infect ions. An 

additional matter for concern is that M bovis is natura lly res istant to pyrazinamide, one of the 

princi pal components of modern shan-course chemotherapy for tuberculosis in Africa (Dabom el 

al., 1996). 

IITB of animal ori gin. particularly M bovis is becoming increasingly important in developing 

countries. In sub-Saharan Africa, humans and animals share the same microenvironment and 

watcrholes, espccially during draught and dry season. According to Cosivi el al. (1998), 60% of 

the African. 47% of the Asian and 38% of the Latin American and Caribbean countries reponed 

the occurrence of BTB from sporadi c to enzootic. The presence of M. bovis in catt le can pose a 

serious health risk for man since close contact between people and animals, and consumption of 

raw milk fonn pan of the soc iety characteristics. In such countries. where BTB is st ill common 

and pasteurization of milk is not practiced, an estimated 10- 15% of TB is caused by M. bovis 

(Ashford el al., 200 I). 

In developed countries, before the control and elimination of BTB and the wide introduction of 

milk pasteurization, M. bovis was responsible for more than 50% of the cases of the cervica l 

lymphadenitis in children (Cosivi et or, 1995) and the proponion of IITB cases due to M hovis 

was between 5-20% (Grange. 1995). TB had at times present one of the deadly threats to human. 

Between 1750 and 1900. almost every one from the temperate region was in fected with TB: in 

cenain regions every founh death was due to TB (Kleeberg. 1984). Because of the effective 

control measures app lied, the disease has been comro lled from most of the developed coumries, 

remaining an increasingly serious problem of the developing world. It is still the greatest single 

cause of human morbidity and monality in many developing countries. 

Approximately 85% of the catt le and 82% of the human population of Africa live in areas where 

BTB is either partly contro ll ed or not controlled at all. Of all nations in Africa, on ly 7 apply 

disease control measure as pan of a test-and-slaughter Polycy and consider TB a notifiable 
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disease; the remaining 48 countries contro l the disease inadequately or not at all (Cosivi el al., 

1998). 

TB is present in animals in many developing countries where surveillance and control activities 

are often inadequate or unavailable (\Vl-IO, 1993; OlE, 1996). The human disease is responsible 

for approximately three mi llion deaths annua lly wh il e TB in catt le is a major cause of economic 

loss and represents a s ignificant cause of zoonotic infection (pa llock and Nei ll, 2002). Man 

acquires TB of bovine origin direct ly by the aerogenous route and indirect ly by the consumption 

of mi lk and rare ly meal of tuberculous cattle (Klceberg, 1984: Cosivi el aI., 1998). TB can also 

be transmitted from man 10 catt le mainly through aerogenous route (Coll ins and Grange, 1987) 

and Ihrough oral route as a result of contamination of feed by workers urinating in the cow shed. 

Transmission of TB due to Ai. bovis or M. tuberculosis from I-ITB palients to cattle is also 

possib le mainly due 10 contamination of pasture from urogenital TB cases in man (O'Reilly and 

Dabom, 1995). Even though man-to-man transmission of M. bovis is very rare, there are reports 

from Paris hospita l in which HIV patients with open pUlmonary TB due to muhi drug resistant M. 

bo\'is acted as source of infection for other five HIV patients in the hospital (Bouvet et al., 1993). 

Bovine tuberculosis is an endemic disease of cattle in Eth iopia. it has been reported from 

different regions of the country based on IUbcrculin tests, ranging from 3.4% in smallholder 

production system to 50% in peri-urban (intensive) dairy production system (Bogale et at., 200 I: 

Ameni, 1996: Kiros, 1998) and abattoir inspection (Regassa, 1999: Ijogale et 01., 2004: Soiomon, 

1975). However, the prevalence of the disease has not been we ll established because of 

inadequate disease surveillance and lack of better diagnostic facilities. Hence economic losses 

associated with bovine tubercu los is have not been determined fu lly (Boga le et al., 2004; Cosivi et 

al., 1998). In addition to this. people in rural areas liyc in c10sc contact with canle which if 

infected with TB are an important source of infection to man. Exposure is also great where 

children herd canle, people buy milk directly from fanners and milk is consumed raw (Kleebcrg. 

1984). 

The high prevalence of TB in cattle, close contact of can le and human in rura l areas, habit of the 

community to drink raw milk and increasing HIV epidemics suggest the significant role of AI. 
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bovis in HTS. However the role of M bovis in HTS has been undennined in Ethiopia because of 

the type of sampling and laboratory confirmation of HTB cases is based mainly on smear 

microscopy of specimens from patients rather than on cu lture and failure to sct up appropriate 

cu ltures fo r bacteria l growth and perform biochemica l tests to di fferentiate M. bovis and M. 

tuberculosis often due to lack of fac ili ties and logistics. 

Although bovine tuberculosis is one of the major constra ints for intensi fi cation of dairy 

product ion, data on the distri bution of the disease in the country in genera l and Amhara regional 

state in particular, are lacking. On the other hand, various dairy development programmes I 

projects are being implemented in different parts of the country by private. government and non­

governmental organizations including the Integrated Li vestock Development Project (I LDP) in 

North Gondar administrativc zone. Thcreforc, the present survey was the first attempt to address 

thc in this continuously growing dairy development programmes body of privately, the 

government and non-governmenta l organizations including the Integrated Livestock 

Development Project (lLDP) in North Gondar administrative zone of Amhara regiona l state the 

problem of BTB by gathering pre liminary information on the epidemiology of BTB both in loca l 

and cross-breeds of cattle and investigate the role of M. bovis in human tuberculosis cases. In 

developing countries such as Ethiopia, where M bovis infection appears to be prevalent in a 

number of animal species. the knowledge of the distribution, epidemiological patterns and 

zoonotic implicat ion of this important disease is crucial to devise effective control strategies. 

Therefore, the objectives of the present investigation were: 

• To detennine the prevalence ofBTB in Gondar and Dcmbia weredas of North Gondar 

Zone based on CI DT 

• To identify risk factors and quantify their degree of association between IITB cases 

and tuberculin reactor canlc 

• To isolate and identify mycobacteria from raw milk ofeanle and human TB case 

• To generate some baseline data that could be useful for the control of bovine TB in 

canle and the prevention of its zoonotic transmission 
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2. LITERATURE REVIEW 

2. t. Etiology 

2.1.1 Taxonomy of Mycobacteria 

The genus Mycobacterium is classified under the Order Actinomycetales and Family 

Mycobacteriaceae (Qu inn e/ 01.,1999). The Genus, Mycobacterium includes a number of species, 

some being pathogenic to man and animals, some are opportunist ica lly pathogenic while others 

arc essentially saprophytic living in water and soi l (Thoen, 1984). The classic species of 

Mycobacterium that cause di sease in man and animals include: M hovis, .\1. tuberculosis, M. 

pararuberclIlosis, M. avium, M. /eprae and M. lepraemllrium. TB in mammals is caused by M 

tuberculosis complex (AI. hovis, M. tuberculosis. M micro!i, M. africanum) and by M {[villm in 

birds (Bhata an 1chpujani, 1994). Mycobacterium species other than the M ruberctllosis complex 

that cause TB like diseases in man and animals are commonly ca lled 'atypical mycobacteria' 

(Quinn et al., 1999). They have been classified into four groups by Runyon in 1959 as, 

Photochromogcnic, Scotochromogenic. Nonchromogenic and rapid growers based on growth rate 

and formation of pigments (Carter and Chengappa. 1991 ). Atypical mycobacteria arc not 

pathogenic to man and animals except in ccrwill :. ituations such as direct inoculation into wounds 

or introduct ion into immunocompromiscd hosts due to immunosuppressive therapy or due to I-IIV 

(Thoen, 1984): however, they are very important during diagnosis as they sens itize man/animals 

to tubercu lin test (Carter. 1986). 

2.1.2. Physica l and Biochemica l Characteristics 

2.1 .2.1. Morphology and staining 

Mycobacteria are non-motile, non-spore forming, pleomorphic bacilli or coccobacilli. In tissues 

they appear as rods, which may be straight, curved, or in the forms of clubs, measuring 1.0-4 .0 

).lm in length and 0.2 -0.3 ).lffi in width. They occur singly, in pairs or as sma ll bundles. On 
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laboratory media they may appear as cocci or rods measuring 6-8 llm (Quinn et 01., 1999). The 

distinguishing features of pathogenic mycobacteria are the formation of characteristics cords 

(Gi llesp ie and Timoney. 1981). 

The mycobacteria l cell wall is triple layered comprising a basal peptidoglycan layer and an 

intennediate arabinogalactan myco late complex. The outer layer is lipid rich, comprising surface 

rope-like structure of pcptidoglycolipid (Barksdal and Kim, 1977). Mycobacteria when stained 

are acid fast as they resist decoloursing with strong acid/a lcohol solutions. This is due to a stab le 

mole to mole binding of free mycolic acid residues of pcptidoglycolipids in the outer cell wall 

(Quinn et aI., 1999) and depends on the amount and spatial arrangement of mycolic acids. Once 

the mycolic acid has fonned a complcx with the dye, the ce ll surface becomes extremely 

hydrophobic. Mycobacteria are not stained by aniline dyes such as Gram stains and it is difficult 

to demonstrate that they are Gram positive (WI 10. 1998a) because of their lipid content. They 

can be Gram stained after partially removing the lipid layer. Steaming carbo I fuchsin for some 

minutes stains them and if once stained, they resist decolorization with acid, hence, they arc 

known as acid-fast bactcria. 

2.1.2.2. Growth reqlliremem and cultural characteristics 

Mycobacterium species grow on medium containing serum, potato and egg. The most commonly 

used media are Lowcnste in-Jensen (Ln that cOOlains egg. glycerol, asparagincs. mineral sa lt and 

malachite green and Stonebrink's medium. Glycerol suppresses the growth of M bods and the 

malachite green inhibitS the growth of bacterial contaminantS and provides a green background. 

Glycerol in LJ medium is replaced by pyruvate in Stonebrink's medium to enhance groMh of M 

bovis (WHO, 1998b). M. bovis grows more slowly than AI. tuberculosis, which needs more than 

8 weeks to appear on primary culture. Tubercle bacilli are obligate aerobes, but growth of ,\I 

tuberculosis and M. bovis can be enhanced at 5-1 0% CO~ (Quinn et al., 1999). The optimal 

gro\\1h temperature is 3"?C except for'\/' adum, which needs a temperature of 40-41"C. Gro\\1h 

in liquid medium is diffused, but on a solid medium M. bovis is dry, sparse. delicate and non 

luxuriant. 
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2.2 Pa thogenes is 

2.2.1. Infection 

The methods by which tubercle bacilli gain entrance to the animal body include: the respiratory, 

alimentary, genital, cutaneous and congenital routes (Menzies and Neill, 2000); the first two 

being the most commonly observed routes of infection resulting in pUlmonary and extra4 

pulmonary fonns of the di sease, respective ly. Calves arc usually infected by suckling milk from 

cows with tuberculous mastitis (Barwinek and Taylor, 1996). Humans most commonly acqu ire 

TB infection by inhaling aerosolized bacteria as droplet nuclei (Andersen, J 997). The infectious 

dose is very low; 143 viab le bacteria are considered sufficient as in fectious inocu lum (Thoen and 

Bloom, 1995). 

After infection the bacteria may local ize in tissues related to the route of infection and 

associated lymph nodes. The disease may be se lf4limit ing to fulm inating disease with extensive 

tissue destruction. Miliary TB represents the most severe course of the disease with 

haematogenous spreading as a result of lysis of macrophages that release bacteria into the blood 

from the primary foci and secondary seeding to various tissues (Andersen, 1997). 

2.2.2. Lesions 

A primary lesion or focus of infection is established following the interaction of the host and the 

agent at the site of entry within 8 weeks of bacterial entrance (Radostits el al.. 1994). The 

mycobacleriums arc then taken by the alveolar macrophagcs to the circu lation and establishes in 

lymph nodes. Cellular responses attempting to control the disease results in the accumulation of 

large number of phagocytes and lead to the fonnation of a macroscopic lesion referred as tubercle 

(Thoen and Bloom. 1995). 

TIle cell mediated immunity (0\'11) emerges 10414 days after infection and triggers the release of 

eytokines from T4\ymphocytes that activate the bacteriostatic effect of macrophages and 

accelerate the recruitment of additional blood4bornc mononuclear cells into the site resulting in 

delayed rype of hypersensitivity reaction. As the process progresses, monocytes mature into 
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epitheloid ceJls and multi ~nucl eated giant cells of the Langhan's type (Anderson, 1997) that fonn 

the center of the young tubercl e which will be surrounded by lymphocytes, plasma cells, 

monocytes and an outer boundary of fib rous connective tissue. Caseous necrosis resu lts from the 

delayed type hypersensitivity reaction. The gross appearance of the tubercle is usua ll y firm 

yellow and on section a yellowish caseous necrotic material or ca lcified tissue is observed (Neill 

el aJ., 1994; Quinn el al.. 1999). 

2.2.3. Viru lence 

Mycobacteri a are i n tra~cellu lar organisms and their virulence appears to be related to their ability 

to survi ve and mu hip1y within the macrophages. The mechanism for such survival is poorly 

understood and may vary from species to species. For example, M IlIber clIJosis inhibits the 

fus ion of lysosomes wim the phagosome due to factors such as polygluramic ac id, ammonia, and 

cyc lic AMP and su1pho~lipids. The su l fur~containing glycolipid (su lpho lipids) commonly ca lled 
. . 

as sulfalides play the major rolc in inhibiting phagolysosome formation. M. avillm survives 

within the fused phago~ l ysosome by a virtue of their capsule like coating materia l of mycos idcs 

(Quinn el al., 2002). M. bO\'is eludes the bacteriocidal activities of macrophages by escaping 

ITom fused phagolysosomes into non fused vacuoles in the cytoplasma. In addition to these 

survival mechanisms, an imponant aspect of pathogenccity of mycobacteria is their abi lity to 

subven the protect ive immune response (Grange, 1995). 

A characteristic feature of viru lent stra ins of mycobacteria is that they form cords when they 

grow in a li quid cu lture media whereas the aviru lent strains develop as clumps. Lipids present in 

the ce ll wall of viru lent tubercle bacill i appear to contribute to the formation of "rope~ l ike" cords 

in parall el form (Thoen and Bloom. 1995); the cord factor is a glycolipid that inhibits leukocytic 

migration and has also tox ic effect on leukocytes (Gi ll es pie and Timoney, 198 1) 
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2.3 Immu"ity against ftfycoba cteriall"jectio" 

Both humora l and cell mediated immune responses can be induced to mycobacterial infect ion, 

but the cell mediated immunity is generally accepted to have the most significant ro le in 

protection (Neill el aJ .. 1994). The macrophages have a central ro le in processing and subsequent 

present ing of mycobacterial ant igens to antigen-specific T-Iymphocytes. 

The bactericida l or bacteriostatic effect of macrophages is med iated by cytokines UNF- r; TNF) 

that trigger the production of reactive oxygen radica ls and nitrogen intennediates (Thocn and 

Bloom, 1995; Anderscn, 1997). T -helper (T h) lymphocytes may respond to infection by 

supponing ce llu lar immune response such as delayed-type hypersens itivity in T h I-type response 

or by helping B lymphocytes to produce antibodies in Th2-type response. The Tb1 cells produce 

INF- r, TNF-c.c and IL-2 which arc direct ly involved in macrophage activation, but the Th2 cells 

promote infection with intracellular pathogens by releasing IL-4 and IL-JO which have dov.'ll­

regulator effect on the T h I-type response (Andersen, 1997). 

The T-cell sub-population changes following mycobacterial infection whereby the 1'0 and T-cells 

increase in the first few hours of infection acting as first line of defense followed by an increase 

in CD4 T cells characterized by a significant increase in CD4 to CD8 ratio. In the advanced stage 

of infection CD4 to CD8 ratio decreases due to increased production of CD8 that may have a 

vita l protective role when cells that do not express Mile class II molecules become infected. As 

in case of the beneficial cell mediated immunity. delayed type hypcrsensitivity (DTI-I) may also 

inhibit tubercle bacilli (Pritchard, 1988); but in this case macrophages contain ing replicating 

organisms are destroyed releasing the organisms from their protective intracellu lar environment 

and exposing it to phagocytosis by a new, activated mononuclear phagocytes (Neill e l al .. 1994). 

Protective immunogt:ns released by actively growing tubercle baci lli give rise to a protect ivc cell 

mediated rather than the humoral immunity. These immunogcns are tcnned as shon-tenn culture 

filtrate (ST-CF) as they can be easily filtered from a cu lture media containing actively growing 

mycobacteria (Andersen, 200 1). The ST·CF is a mixture of released and secreted proteins which 
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contain severa l ant igens that constitute important targets fo r the protective immune response and 

stimulate the release of /FN- r as well as the C0 4+ mediated antigen specific cytotoxicity. 

2.4 Epidemiology of M. bovis Infcctions 

Mycobacterium bovis combines one of the widest host ranges of all pathogens with a complex 

epidemiological pattern, which invo lves interaction of infect ion among human beings, domestic 

anima ls and wild animals (Grange and Co ll ins, 1987). However, on ly litt le is done part icu larly in 

deve loping countries on the epidemiology of this organism and the epidemiological requirement 

for its control. 

2.4.1 Risk factors 

2.4./.1. Agelll risk/actor 

The causative organism, Mycobacterium is moderately resistant to heat, desiccation and many 

disinfectants; this is partly due to the presence of lipid in their cell wall. It is readi ly destroyed by 

direct sunlight unless it is in a mo ist environment. In wann moist. protected positions, it may 

remain viable for weeks or even months in a dark and moist environment (Table I), (Cosivi et al .. 

\995). Freezing temperature has litt le if any effect; they arc also fairly resistant to acids and 

alkalis (Radostits et a/. , 1994: Morris eI al., 1994). 

T able I : Survival time of M. bow's under di fferent enviro nmental conditions 

Contami nated materia l C ond ition Surviva l ti me 

Purulent emulsion Direct sunlight > 10 h but <12 h 

Diffuse sunlight at least 30 days 

Cattle dung Direct sunlight > 6hbut <37h 

Diffuse sunlight \5-150 days 

Covered 365-730 days 

Pasture Temperate climate 7-63 days 

Water Experimentally 28 days 

contaminated 

Source: Cosivi eI al. (1995) 
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Caner and Chengappa ( 1991) showed that M. boyis ean survive for four weeks in non steril e dry 

and moist soils under 80% shed, in darkness and they ean also retain their viabili ty in putrefying 

carcasses and in moist soil for 1-4 years . Farm management pract ice such as feeding and 

nutrition, standard of fencing at fann boundaries, slurry disposal methods, cattle trad ing 

practices, presence of wild life are also significant risk factors for the occurrence and spread of 

TB in a given farm. Animals under good nutrit ional and management condit ions do not excrete 

sufficient M. bovis organisms to infect others. 

1.4. /.2 Hosr risk/oclor 

Genetic res istance of hosts [Q M. bovis in fec tion has never been conclusive ly demonstrated 

(Morris el aI. , 1994), but zebu (Brahman) types of catt le are thought to be much more resistant to 

TB than the European catt le . The effects on these catt le are much less severe but under intensive 

feedl ot conditions a morbid ity rate of 60% and a depression of weight gain can be experienced in 

tubercu lous zebu catt le (Radost its el al .. 1994). On an abattoir survey in India, TB lesions were 

found in 25.97% of the pure exotic breeds, 9. 7% ofthc crossbreeds and in only 7. 1% of the zebu 

animals (O'Rei lly and Daborn, 1995). In contrary to this. Seifert (1996) re ported that catt le of the 

traditiona l pastoral ists in Madagascar were affected up to 60%. 

2.4. / .3 Environment and managemem f actors 

Housing and feedi ng conditions are im portant ris k factors . Ilousing predisposes to the disease 

because animals are closer: the greater is the chance that the disease will be transmined. For 

example, the disease incidence is high in intensive dair)' farms than in beef ranches (Morris et al. . 

1994) whereas in beef catt le the degree of infection is usually low. Feedi ng and housing 

conditions are important risk factors fo r BTB. O' Rei lly and Costello (1988) have demonstrated 

that catt le kept under good nutriti onal and husbandry conditions may not, irrespect ive of the 

nature and extent of the lung lesions, e-xcrcte M boYis in suffic ient number to infect contact cattle 

in the open grazing for a period of 4 to 9 months. Fann management practices such as feeding 

and nutrition, standards of fencing at farm boundaries, s lurry di sposal methods, cattle trading 

" 



practices, presence of wild life are also signi fi cant risk factors for the occurrence and spread of 

TB in a given fann (Pallock and Nei ll, 2002). 

The ubiquitous distribution of M. bovis in fanned and to a large extent in the wild animal 

population, the trend towards imcnsification of anima l production to meet the increase in demand 

for milk and meat, gathering of animals at watering points, markets and in corra ls over night and 

lack of control measures in most African countries arc some factors which are likely to fac ilitate 

M. bovis infect ion in the African ani mal population (WHO, 1993). The evidence suggests that 

even when he ifers are pastured with heavily infected cows the incidence remains low until they 

enter the cow shed (Morris e/ al. 1994). Malnutrition, pregnancy and concurrent infections may 

depress the immune responsiveness in some cases and they may be important factors in catt le 

herds (Collins, 1994). 

2.4.2 Hosts range 

All species and age groups arc suscept ible to M. bovis, with catt le, goats and pigs most 

susceptible and sheep and horses showing a high namral resistance (Radostits el al., 1994). M. 

bovis has an exceptionally wide host range but under natural conditions it infects mainly catt le 

(Quinn el al., 1999). An extensive range of mammals including various domesticated and fera l 

hoofed animals. primates and a wide variety of exotic species both of captive and free· living has 

been implicated (Thoen el al., \995b). Followmg eradication of M. buy;:' in cattle, re-infection of 

cattle herds have occurred from man, imported cattle, and wild life reservoirs. The imponance of 

each reservoir depends on the degree of contact with cattle and the extent to which tubercle 

baci lli arc excreted by these frce·living species. 

2.4.3 Transmission 

The possible routes of infection in cattle include respiratory, alimentary, congenital, cutaneous, 

veneral and the teat canal but the major route of infection, 80-90%, is the aerogenous route. 

Inhalation is the almost invariable ponal of entry in housed cattle, and even in catt le pastured it is 

considered to be the principal mode of transmission (Thoen and Bloom, 1995). In fect ion by 
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ingestion is when feces contaminate the feed and common drinking water and feed troughs. 

Under natura l conditions, stagnant drinking water may cause infection up to 18 days after its last 

use by a tubercu lous animal (Radostits e l al .. 1994). TB transmission between cattle via the 

respiratory route occurs at with high stocking dens iti es and eattle movement (Berrada and 

Barajas-Rojas, 1995). Calves can be infec ted orally by drinking milk /Tom the tuberculous udder 

(Nei ll el al .. 1994). 

Less common routes of transmission inelude cutaneous infection via les ion, congeni tal infection 

via the umbilical vessels, gen ital transmission the ma le or female sexua l organs is tuberculous 

and via intramammary infusion (Neil l e/ al. , 1994). Congenital transmission may occur if a ca lf is 

born /Tom a cow with metritis originating /Tom peritonitis, externa l genita lia or most commonly 

/Tom haematogenous spread of the bacill i (Morris et al., 1994). Udder infection due to 

haematogenous spread occurs on ly in 1-2% of the tuberculous cows and resu lts in tuberculous 

mast itis. Calves can be infected orally by drinking mil k from the tuberculous udder (Ne ill e/ al .• 

1994). 

Transmission from wild animals to cattle occurs when there arc interactions bern·een excreting 

wild life host and domestic animals. Transmiss ion from man to anima ls is probably mainly 

airborne, but spread via urine, which contaminates the cow shed, is also mentioned to be 

important (Cosivi et a/.. 1998). 

2.4.4 Distribution 

The global distribution of M. hOllis infection in animals and humans varies widely. Out of I 

billion cattle population of the world one third arc found in areas where BTB is under conrrol. 

Another third are in areas where the disease is widespread but the incidence unknown, and the 

remaining third arc in regions where the prevalence of BTS is high (Steele. \995). 

In the developed countries such as North America and Western Europe, BTB has been eradicated 

/Tom their livestock popUlation by the test and slaughter Policy. In others such as Austra lia, New 

Zealand, Eastern Europe, Israel, Japan eradication programs are also in progress and resulting 
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low or sporadic occurrence of the disease in the livestock population (WHO, 1993). Countries in 

South America, Asia and Africa, which probably acquired the disease by way of Europe, are 

today the problem areas (Stee le, 1995). 

Of the 55 nations of Africa, 25 reported sporadic/low occurrence of BTB, 6 reported enzoot ic 

disease, 2 (Malawi and Mali) were desc ribed as having a high occurrence, 4 not reported the 

disease and the remaining J 8 countries did not have the data. Of all nations in Africa, only 7 

apply disease control measures as part of a test and slaughter Polycy and consider BTB of 

notifiable disease; the remaining 48 countries control the disease inadequately or not at all. Th is 

approximates 85% of the cattle and 82% of the human population of Africa are in areas where 

BTB is either partly controlled or not contro lled at all (WHO, 1993; OlE, 1996; Cosivi er al .. 

1998). 

2.5 Status ofbo\'ine tuberculosis in Eth iopia 

Most of the surveys carried OUi in Ethiopia have been based on abattoir reports (Table 2) and 

tuberculin testing of animals in different parts of Ethiopia, (Table 3). 

15 



Table 2: Prevalence ofBTB based on carcass and organ condemnation in Ethiopia 

Place Year Animals No.! % of organs affected 

Examined 
Lung Others organs Whole carcass 

Asmara 1972-73 43753 328(0.75%) 

1985-90 124160 782(0.63%) 

Mckelc 1972-73 65544 1549(2.36%) 

1985-90 

Gondar 1972-73 12525 3(0.024%) 

1985-90 20496 2 1(0. 1%) 66(0.32%) 7(0.03%) 

Orie Oawa 1972-73 28926 194(0.67%) 

1985-90 3573 1 24 I (0.67%) 163(0.46%) 9(0.025%) 

Kombolcha 1972·73 47077 211(0.45%) 

1985-90 42570 352(0.83%) 947(2.2%) 63(0. 15%) 

Wondo 1972·73 58239 255(0.44%) 

1985-90 8894 1 337(0.38%) 1105(1.24%) 102(0. 11 %) 

Addis Ababa 1972-73 94032 217(0.23%) 

1985-90 854 I 70 34 I 7(0.4%) 51(0.006%) 

1992- 1189469 3·284 0.0029·0.024 

200 1 

Ocbre Zeit 1972-73 3934 7(0. I 8%) 

1985-90 64504 1907(2.96%) 631(0.98%) 746( 1.1 6%) 

Nazareth 1999- 43461 270(0.62%) 453(1.04%) 8(0.02%) 

2003 

Adapted from Vchualashet (1993); Ameni (1996): Kiros (1998); Woldesenbct (2002); Wudic 

(2003). 

Table 3: Prevalence of BTB based on tuberculin test in Ethiopia 

Animals examined Positive reactors % 

Year Place 
1984 Around Addis Ababa 4838 16.8 

1987 Around Addis Ababa 3352 24.4 

1996 Ocbre Zeit 486 87 

1998 East Showa 788 23.9 

1999 Around Addis Ababa 1241 10.3 

2000 Around Addis Ababa 2953 24 

2002 Wuchale-j ida 7.86 

2002 Shewa, Wello, 2250 24 

2003 Nazeret I 125 5. 16 

Adapted: from Ychualashet, 1993; Amcni, 1996; Kiros. 1998; Bogaic, 1999: Wudie 2003. 
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The endemic nature of BTB has long been recorded in Ethiopia. The first survey on the 

prevalence ofBTB was made by Shola zonal veterinary laboratory (1984-1986) where 4838 cows 

in 12 dairy farms were tested by tuberculin test and showed an average prevalence of 16.8% with 

the highest prevalence (77 .7%) recorded in Mojo State dairy fann (yehualashet, 1993). One year 

later, a total of 3352 dairy animals were tested by comparative tuberculin test and an average 

prevalence of24.7% was reported in 10 dairy fanns \I.;th Mojo still the highest prevalence 92.3% 

(MoA, 1987). Other srudies carried out by different researc.her using tuberculin test results range 

5.2% in Nazeret (Wudie, 2003) to 23% - 87% in JAR and State Dairy Fann respectively, Oebre 

Zeit (Ameni, /996). 

2.6 Diagnos is 

A presumptive diagnosis of TB in catlle and other susceptible species is often made on history. 

clinical findings, tuberculin skin tests, andlor necropsy findings. hI-vitro lymphocyte assays, 

including an imerferon gamma assay and enzyme linked immunosorbant assay~ have been 

developed for detection of the disease in cattle and so other animals exposed 10 M. bovis (Thoen 

el aI. , 1995a). 

Data on BTB from developmg COUntries is always underestimated mainly due to lack of 

diagnostic facilities and epidemiological investigation (WilD, \993). There arc several diagnostic 

techniques used 10 diagnose BTB both on live and dead animals as described below. 

2.6.1 Clinical examination 

Because of me chronic nature of the disease and the muhipliciry of signs caused by the variable 

localization of the infectIOn, TB is difficult to diagnose on climcal exam mati on (Radostlts el al., 

1994). However, the general signs are weakness. erratic appetite, dyspnea, emaciation, and low 

grade fluctuating fever. Enlarged superficial lymph nodes provide a useful diagnostic sign. 

When lungs are extensively involved, there is commonly an interminent cough. The principal 
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sign of TB commonly is chronic wasting or emaciation that occur despite good nutrition and care 

(Thoen and Bloom, 1995; Thoen et al., 1995a). 

2.6.2 Tubercu lin skin tests 

For more than 100 years, tuberculin test has been successfu lly used worldwide for the diagnos is 

of TB in cattle (O'Relly and Oaborn, 1995). The standard test recommended by Office 

Internationa l des Epizooties (OlE) to diagnose BTB in cattle is the allergic ski n test where 

purified protein deri vative (PPO) is injected intradennaly. A significant measure in size at the site 

of injection shows previous exposure to homologous mycobacterium. PPO is produced from 

Mycobacterium that grows in liquid mcdia as a cu lture filtrate. which is further processed by 

chemical fract ionation, is used to produce pro. Two strains namely Ai. bovis, AN5 and vallee 

strains and the avian pro is produced from M. avimn, 04ER or TB 56 strains (Monaghan et al., 

1994). PPO could also produce from BCG . For screening purpose the s ingle intradennal test 

(SlOT) has been widely used at a dose of 0.1 or 0.2 ml of bovine or human PPO in the cervical or 

caudal area (O'Relly, 1995). 

Stonnont test is used in problem herds where inconclusive reactions are obtained. In this method, 

0.1 ml PPO (2 mg/ml concentration) is injected intradennaly on the cervica l region and the dose 

repeated on the same site 7 days later. An increase of 5 mm or more in thickness of the skin after 

24 hours is a positive reaction (O ·Relly. 1995). In on.lt::r to distinguish animals infected with M. 

bovis from those sensitized by other atypical mycobacteria, particu larly M avillm, the intradennal 

comparative tuberculin test (I0CT) has been developed whereby 0.1 Illi of bovine and avian PPO 

arc inoculated simultaneous ly on the same side of the neck 12-15 em apart, and canle infected 

with bovine bacilli will show greater allergic reaction to the homologous pro. 

2.6.2.1 Problems associated with lIIberClllin fest 

Sensitivity and specificity of the test have been dctennined in various studies that have reported 

different va lues. Data summarized by Monaghan el af. (1994) suggested that the sens itivity varies 

from 68-95% while specificity is as high as 96-99% (WHO, 1994). 
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Anergy is a condition in which infected animals give false negative results. Radostits e/ al. 

(1994) stated that recently infected animals until 6 weeks after infection and advanced cases of 

rubercu losis show this condition. Desensitization resulting from injection with PPD during the 

preceding 60 days (Radost its el al., 1994) and immunosuppresion during the early postpartum 

period is also an additiona l reason. The reason for this may be due to depletion of T -lymphocytes 

from the skin into the circulation and then into co lostrum (Radostits et al., 1994). Contrary to 

this, few animals, wh ich are positive to tubercu lin test, fai l to show evidences of infection duri ng 

post-mortem, which are known as non-visib le lesion (NVL) reactors (Monaghan e l al., 1994). 

Calves born from infected cows may have acquired co lostra l immunity for about 4 weeks and 

react false positive to tuberculin test (Barwinck and Taylor, 1996). 

2.6.3 Post-mortem Examination 

Caseous or calcified foci at necropsy are indicative of BTB, but th is is diffi cult in the initial 

stages of the disease or when the changes arc not specific (OlE, 1992). Srudics show that in 

cattle 86% of the cases with single lesions can be identified by examination of mediastinal, 

medial rctropharyngeal, bronchial, and lymph nodes together with lung. Additional examination 

of parotid, caudal cervica l and superficia l inguinal as well as the mesenteric lymph nodes enabled 

the detection of 95% of tubercu lar lesions (Comer, 1994). 

The distribution of the lesions in different body systems showed that 53 % • 29.5% and 17.5% 

were found in the respiratory, digestive and billiary system respectively (Regassa and Ameni, 

2001). This shows that inhalation was the most imponant route of infection due to congregation 

of livestock at watering points or grazing areas and enclosures overnight thai facilitate respiratory 

transmission of infection (WHO, 1993). Post-monem examination should be supported by 

histopatho logy and bacteriological examination of lesions (OlE, 1992) for definitive diagnosis of 

8TB. 

2.6.4 Differential stain ing 

Final confirmatoiY diagnosis of BTB depends on isolation and identification of the bacteria, but 

preliminary examination of stained smears from lesions, sputum, mi lk, urine, pleura l and 
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peritoneal fluids, uterine discharge and feces is very important (Thoen e/ 01., 1995a). In the 

smear, the organisms appear red rods against a blue background (Zieh l-Nee lsen staining), wh ile 

in the fluorochrome procedures, the acid-fast organisms appear as fluorescent rods, yellow to 

orange (WHO, 1998b). Direct microscopic examinations of nasal discharge and tissue sect ions 

however have limited diagnost ic value. 

2.6.5 Culrure Media 

The definitive diagnosis of BTB depends on the isolation and identification of the 

AfycobacleriunJ (pritchard. 1988). The success of M. bovis isolation depends on the type of media 

used: procedures applied for decontamination and concentration of the specimen as well as the 

incubation conditions (Comer, 1994). The most commonly used media are either the egg based 

(LOwenstein-Jensen and Stone Brink's media) or agar-based medium enriched with blood and or 

serum such as the modified t'o liddle Brook 7HII (WHO 1998b) and the tuberculosis blood agar 

medium called B83 (Cous ins e/ 01 .. 1989). Comer (1994) indicated that growth on the agar media 

is much faster than on the egg based media with mean time to the first appearance of colonies 

being 27 days and 28 days on B83 and 7I-1J I respectively compared to 36 days on Stone Brink's 

medium. However, the agar medium is highly liable to contamination even after decontamination 

of the specimen. In a study with 362 cl inical specimens, 3.9% of the specimens on the agar 

medium were contaminated compared to only 0.3% on the egg-based medium (Comer. 1994). 

The procedure of cultural examination includes digestion-decontamination to release the 

organism from tissues and to isolate from contaminated material. This is based on the relativc 

resistance of M. bovis to mild acids, alkalis and to certain disinfectants (WHO, 1998b; Thoen et 

al .. 1995b). The ideal decontaminant should be toxic to other bacteria but less toxic to 

Mycobacterium. The commonly used chemicals for digcstion~dccontamination purpose in most 

laboratories arc the -Acctyl- L-cysteine ( fALC) and 2-4% NaOIl (WIIO. 1998b). 

2.6.6 DIfferentiation of Mycobacterium species 

Differentiation of the pathogenic tubercle bacilli mainly 1'-1. bovis and M. tuberculosis is done 

based on the stimulation of growth on a medium containing pyruvic acid or glycerol. Glycerol 

inhibits the growth of some M. bovis strains; but pyruvate enhances growth of this organism in 
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glycerol-free media (WHO, 1994; WHO, 1998b: Quinn et aI., 1999). In addition to this, 

biochemical tests such as niacin production, nitrate reduction, urease and pyrazinamidase activity 

and drug sensitivity tests are also commonly used in the identification of mycobacterium. Other 

methods of diagnosis include immunoassays and molecu lar techniques (Caner and Chengappa, 

199 1). 

2.6.7 Animal inoculation 

Laboratory animals such as rabbits, gu inea pigs and chicken are used for diagnosis and 

identification of mycobacteria (Radost its et aI., 1994; Thoen et at., 1995a: and Quinn et at., 

1999). The reaction in these laboratory animals is given in Table 4. 

Table 4: Inocu lation of laboralOlJ' anima ls with mycobacter ia of the tuberculosis group 

Species M. w berClllosis I M. bOl'is J\I. Ql';1I1tl 

Rabbits (IV) ± (pulmonary on ly) ++ (mili ary) ++ (generalized) 

Guinea-pigs (SC) ++ (generalized) ++ (generalized) - (+) (Foca l) 

Chicken (IV) - - ++ (generalized) 

++ :: systemIc mfectJon, ± comparatIvely mild mfectJOn. - (+) :: locahzed mfectJon, - - no 

infection, IV:: intravenous ly, SC:: subcutaneously. 

Source: Quinn et al. (1999) 

2.6 .8 In-vitro cellular assay 

In vitro Iymphocytc assays. including interferon gamma assay and ELISA. usmg specific 

Mycobacterium antigens have been developed for detcction of infection in canle and some other 

animals exposed to M. bovis (Wood and Rathel, 1994). 

2.6.8.1 Lymphocyte proliferation assay 

In-vitro methods to detect cellular reactivity to ruberculin antigen in whole blood samples were 

attempted. To measure the T-ce ll reactivity of cell s from M. bovis infected cattle focused on the 
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lymphocyte transfonnation tests (LIT). The method involves incubating lymphocytes in the 

whole blood di luted with tissue culture media for 3-5 days, an then using radioact ive nuc leosides 

to detect the level of cell pro li feration (WHO, 1994; Wood and Rothel, 1994; OlE, 1996). The 

assay has scientific value, but is not used for routine diagnosis because the test is time 

consuming, logistic and laboratory executions is compl icated, cost ly and slow fo r use in rout ine 

diagnosis. 

2.6.8.2 Gamma illterferon (y. IFN) assay 

The y-1FN assay is an in vitm cellular assay that measures the release of Iymphokine (y-1FN) 

from the sensitized T -cells in response to specific antigen. A sandwich ELISA which uti lizes two 

monoclonal antibodies to bovine y-1FN is used for the detection of the y-IFN re leased by 

sensitizcd T-Iymphocytes (Russe ll, 2003). Wood and Rothe l (1994) claimed y-IFN assay as a 

simple and rapid in-vitro cellular assay for the diagnosis of BTB, and may be a practical 

replacement for the single intradennal tuberculin test. The major advantages of the y-1FN assay 

would be that it does not compromise the immune status of the animal thus making immediate 

retcsting of suspected animals possible, and the test results are available within as short as 24 

hours. The sensitivity and specificity varies from 76.85 to 93.6% depending on interpretation 

method. The disadvantages of y-1FN assay include the relatively high costs, thc examination of 

blood samples has to b started within 8 hours after collect ion and only works with the Family 

Bovidae (Barwinek an Taylor, 1996). 

2.6.8.3 Enzyme-Lil1ked lmmwlO-Sorbcm Assay (ELISA) 

The ELISA test can be used to complement ce llular immunity, because humoral and cellular 

immunity to Mycobacterium infection occurs interchangeably. The respective sensitivity and 

specificity of ELlSA was reported to be 98% and 65.5% (Anderson, 1997; Ayancuale, 1987). 

Zerihun (1991) used ELISA to discriminate M. bovis from other mycobacteria obtained from 

artificially infected mice. Various workers used different antigens mainly PPO and phosphatid 

(I·lanna er 01., 1992; eill er 01., 1994) for serological tests; they found a sensitivity of 4.85% and 

27% and specificity of97% and 88.5%, respectively. 
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d..:\ ~'klpm,,: :mJ ~~1Il:": I ,,:«'p..:;m ~'Ll:i:l:rl:':" \\" l.:r .... l..:~l ;l1ld ~Iau~h!t.:~' l'ould h:L\:': n":":!l In;pr:I~'~tl..'al. 

\:1:-\ l~ 'lJr]ll" ,:';~'-': :l!1J "~·.:.:r ... ·~.I!1lln 1:1\~' b .. <.;n 'i,,:.:d \\'nh lh .... l:.:~!-:l1ld-"h',:,:!h!..:: pill~I,l!l~ :tpplll'd 

hill 1 .. ~i:l.\1 <:1":":" ·f"::.ldl\."t!lI 1 \\"IIU. 11)\)'; 

On Ink.;;:.:d Jlropl...'nl"'~ m..:..:ll:IilI..::tI. phY~k':d nil \.hl...'lllh.::Li ,1~"'!lh :1: .... th .... d 'u r~·!lJ..:· f' ',ln~ .... 

materials. flUIds and o!hl'r <,;ubst:inces non-mfeclLuns. I"horough (,;h!an~lllg of I..'ont.tlllm'lll'd an.;a!> 

I~ rt.:..:"n:nh.:nd.:d (l:\..:..: n.::I.:!llf :lllnl'.:II~ :11 13TH !.·~l ar\.· impkrn .... n::.:d. hygl\.'llk n;"::l~:jr:.:" ',1 



tlwill ugh ly dl s l11 k~,tl'd wit h hllt ,", pI1l:1l111 \ lI" !,;qUILlk llt ([l'stl l ;IS dl s lI1 k~'t;ltlb. \pp ropnatc 

JI~lIlfcct: l nb :-Olllt.lhk' fur us!,; ill T B I:thlll;lhm~'s .l!l· t l Hl~~' COl1L 1l 11ln~ phCllllls (.~ _ :' l ), 

h~ IWt:h loflll.'S (I ';;',), ;\ kllhnl (usually "'lO"· ..;th:mn!). Ii lrm:ddL'hydl.·s :md H .dllp!lllrs (3- ." .j 

g lut:I1'a ldd lydc (lhU:llly suppllL' d as 2"" ~ ll l ulll1 n, wh ll t: tht: :n.:tl\·atll! IS a h ll':lrhlltl:llc cllmpoun d J 

( \\'110, I ()():-:h). 

Sll.~PI(WUS r~';l~ 'llr~ h":lIlg hdd I~lr [t:t;;Stlllg :-o:wuld b~' bllLitL'd from till' rl'111:11:1tkr lIf th..: lh:rd, 

Th~' :,,,tI:II .... I\~ l rl·'-' nr \/ hlll'i.1 III l111lk is '.ldd ... '[ l11!\.·(tlll;[ It (:1Il :llslI O(l'Ur h\ ~'IIll::1IIlLn;111ll1l \tl:h 

fc":~·'. lit...:n:l~· ,1t,~. ,I:e:...: 'I by :Illllr (L< hUnl..: b:h:lllt S'xh ,:1l!ll.l1ll11l:t!IUll (Itl h..: 111.;~'h n:J::~·..:J 

by bl.':t..:r d ~\lr;. d ... ·~\~n :mJ PLIl'!k":' I· [lL' ... '[I\ I.: I11l\11In'p..:dIl1ll :1:10 pW PL'l" dbpllS.11 11(:uhl.'l .... :t:lllU~ 

k .... llln~ JrL' :11"11 11:1: :11111IU:l1 111\j111\1.1:)[ (I'l Ill.:h.1l d, 19\" 1 

t":1:· ... ·:ul lI1all;I":~-Il~~-:I: b n":":"'~".l:·~ "U r:lIs~' ,h,,"':!'<-n ~' ... ' ,,((1 ... '1\ (;\1111 an I11flX:..:d h..:tJ 1',a"::l .,:,tll 

"h.)"ld b..: ta).;l·l1 :1\\;IY fW!l1 I!:- d:1111 :1' h111h. 11 tltl :1 ... ·~'(I'.ill1 "i1llt:!d thc d,lll1 hI.: ,dk'\\l'd III Itl' k 11[' 

1::- J:uc\ ... '0111S;- .:m p:·..:t..:!ahly I',I-.: ... ",n;...-d hll1[...-d 1:1 .1 ... ·1...'.1:1 0:, ... 1\(" Fanl1 :l1'~·!1,LIJ1:.' '!ll1',;ld h ... · 

~·hl.:(k..:d a .... llll'\ nn:- prndu..:t: ;1 ·''lV .. lr ... ·.; (I! \f (lIh'l'< d:JI/I and ;Li:-ll Ill" 1/ hUlII, and (:li"l.: 

!LI:ISI ... ·n! p""t:l\'; :~'.k·io:lS 1:1 ... ;1,:1..: f\\"IIO, I'N'). 



J,'" rEI{\ , \L~ '''IJ "E-IIiODS 

..:;ht ;mli st,l!ld~ ;I~ ;111 .dtl!ud.: (;I:lg.: u;'1 \i()()·~~(H Ill...-:...-:· .... 1\1\1\\.' ':;":;1 k\.:1 Th ... '\unh (ilJlllhr h:I'" 

:\ pUpUI:t!IU:l ): ~,I)-,j.~IO~ Ih.: Jt'-:nd llf D .... mbl;1 :tnJ (ilJl11br lu\...- :11."'1' ~O:-:.9;';:'; ;lnd ~()1.9~\ 

r ... "'p ... .::i\d~ (S\ ~n 'I. ~lh: '\ 'r;n ("mJ.lf 1'\11": h:I' 1\ dlstn.:1..; b'." ·h~'.;.: ahl dl"!n~':'" \\~'rt: 

.md n;di.: I'rl'J .. ~:_, :t:1ll 1':":\ hlt.' !~'l'(';-J ... '!l ·.\trt~ hl~ 1..:, mar,b ... r If 1'13 p,I:I"':lI~ ;!"'-:I~ .... d In T!J~' 

I k"I'I:.\1 -li~' Ih'l :1:\ \ 1\, 1 \1 :1'" l' I,Ll' ',1 :1' I:thl.ll j', \ " (IIm":I; Ii, "1'1::11 dlf",',' -\FB I :IIhl 

lh~' I-','ll\PllIllk:tI!h :I:ld \'.:n'!lJll R':''::110 1:1'~I;~iT~' ,III'\\{II III \ddl' \b:ltn Til .... LI:l:.!':S ui' 

, I 

ll..:tnl1LI 1,1.1)1/1.':;.1, ':;1-': :1'1.1 ](,6 ,':11 ~""P~"l·:I\.:ly 1('-1\, ~II;) Til ... m:lI11 Ihl':,-:I\"'" 1I; 

h\.:~t\I':i.: Lmnl:l~ .s Ill ... ,_, ... ..: ' ''\<..'11 ;'nr bnn \\(\r\.;"'. ':';p':d:llI~ Jlhu~:lIn~ :1.:1J\1l11.:~ Th..: _Ith':l 

a111m,1I pn.1Ju..:tllJl1 purplJsl.'s :11'1.' 1I111 k .I I\ \.! :ulIInab cmd m:I!1Uh: \ 1.l1lun: IS us..:d a~ an orgil!l1( 



, 
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q: ~lU:'\nnl H.l-llnu :>:.1\\ ()~ ,/", .. ,,1:.1) ";lU:"1linl til. W:UI!H; .'.1.'\\ ()~ .... j .... ,..,rqn" \P111" w:umq ~L [;'lqlJ() 
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"nil II! "·"lq:;'I..;~r S!H1l;1rlll(l,"'\ .10 pPJd..; ,~lP III JI1!:'I\:.f '1 .... U ;llqb..;nd I? ':'J;'Iuuq U:".1 \\; .... q ";;'I;;ll1:4;'1\.,"'1 

[rUHlU: .In ;'I"1l r":,1Jd<TH\\ .1ll1 " 1!1qUl:"(l p1l1: .U:PtH1C) ut ";;'\,11j:'lI:Jd p,II..;,"I\ll ,1LII .10 ,'J01l::'J 

l'~[:l,"d, ;"luI) -j;'l;1-!UII P:·1ll1 ;'Il!! II: PIll' ';lPIlI PUt UI)L}l.ilul1"tl\I;l 1,',1Ul JOJ tun:1 :'lIP }t' P:'l.1:'1}Q7\111:I' 

;"14 1lI:,) ';t l!lllllll' ,'\1 I ,1lUllq II! p;"lUln'lIn.1 S.\I!_\\P! " 'p;"l~nn:Hm SI tplll," ';"1';;:'I.1lj.1 ;"I;hmo,' Pl[1' 

l":'fJ\!Ul p:.1l1t ,11P III p.1I.1~JI!1lI .1q Ill:,' [,111l1H .1~;"I.1l1.1 ,,;'h:Ull.1 pm: J.1IlIH] PHil tluq ;r p,1", •. 1"llJd PUI" 



From Ilw 101,,1 I lf 102':; \.';tllk' 111dudn l In thl' "tudy, h2:, \\'l.:ll' cHIll' fl lll ll da iry f; l1"1 11" :lIld 

mdl\ tdual l~lt"Il1l't:- III (h~ siudy ,ill'S, 200 Wl'rl' t!llI~1' .... auk- {1\\l1l'd by human TB IUllen!'; and 2nO 

\\'l'r~' th~)~l' "::lull.: 11Wlll'd by 11\'1} TH P;Ltll.:1H" whu :Irl.: Illdmh:d III tili~ "Imly (":1111...' uwned by hoth 

g.JllUp" Wl'l"l' :II,,{I 1I\\I'SIIg.:lll'd fnr fl':h:lml1 Wll1\." IIllr:IUl'nnallub>.'ll'ulin \(,;,,1 Young sind ll',,:­

!!un (I 1l1111lth" of <lgl', and ~'ll\\S III 1:111.' prl'gn:llll'Y <Ind 111l1.s1' Il' ....... ·nrly l'ahl'u wl.'r..; lHH 1:ll'lud.:u 111 

lhl· "llllly Illr k;lf (If 111111".,111.' dysfullctlUll llul u..;ually 1l1'l'Ur" 1:1 d~l1\"y ell\\''' sl<ll11ng aro\;l1d ~ 

Wl'l'Ks prl'-cah 11lg. Ill,) \\ u:k .. Iw .. t-l'<lh l1lg (R' l lill~llb I'l til , 2()(\1) ( )ut of Ih>.' 102':; CI1I1.: -l'<:-i 

Cll'.l1l ;;tnc ... Wllh g.llllU 'll'r:ltl\lll. 1"1';hllll:lhk .. w..:kmg lkll:-I:\' P\.': .I!lll :11"<'::\, with ,t;llod dr:1lI1:1':;1' 

.1;.1 W,I<l· r~'I!1tl\:ll sy<~'ll1 :lIld \\ 1:11.1 "\.'P:1L1'\.' :'\.'..:dl11:: :\:ld \\:1:,,::11:: ·xll!!!;..':- f, ~ \.':I..:h n .... rd ,::-, '.11' 

\1! :l1lllt:.tI~ III l':K'h b:11"'\ \\''':l"\.' \.'l:":':;I'llll'd :1~ ,:l!m'" wnll :;()od ll"~11l:l::":1l1..:n: "y,: .... I1I: Ill..: ~'.lTla:lt·\, 

1llid~ 'I ,': ·l'l Llnn:- :lT1lk:'I'IJOI IlJ;l:\;I,:;..:m..:n: .. \ ,'<.:11, 

!//lm.1Ii T8 1',/11,'11" /(,,1\,'\) \ \.';1:-..: \\:IS lk"lIh:J.b ]11:II.'11t:- \bi:\.'d (rtlll\,br hllsPll:t! T13 d1!lI~' 

... iHl\\Ill':; .;1!h .... ~ pl;lmllll:1!"~ ';\!1:1 pcllullon:!"Y "1~:1~ ':1;]: :1 P:!Y~k .1:1 s·.;..;p .... ..:l..:J :1S h'-'lIle d',.,-' ',1 

f l,h~·I\.:II"_"lS F'::--h..:r 1l"'" 1:'"l~ll;dl:l~ Jl:~',-: .. tllnl:l~ llr .. p~::.m ':-1I l!lLhk .ISpll:1~1l.1:1. ~'hl'''''' 1\ 

.. I:;.l~;)'_l!ld 'I:ld (Ilher l1ldk;\:lh' du:;:w .. !h' 1I:..:h11h.P":~ \\..:1' .... untl"::':;l 1": 

(/i/j!I. I l!r/./I/J - In rhl .. ~: .. ,I~ ":0:1:;.1 gal.'Il-. \\~':-,: ~..:I":l,.:,-·d b;l'~'" ,. :h..: ~U'::e"::-:J\lll t:l\~'n hy 

\1.11':111. '( ,II (199-1 lhat l!llli..::tl..:J Ih .... IW .. ..;lhll!:y of ~..:k'..:l1l1n 0" l'\lllIwb fi-ulI: :\11 !lll]j,,-':I~~' 

1':1'.1,'111:- tkH \lsnl'd Ill.:: ":Hll>.' \.'11:11..: .. 'Ill. ::1':: dlnlno!" III 'hIS <'.;Jy w..:rl.' sl'kl" .... d f!\lll' ::hl"l' 

11ldl\ld~I,\lS .. t'. \I ... I!.,:J 'n..: (H':ld.!:· t '~pJ::d TB \.h:lk !')l l,:h,-·: JI ... .:b~·:- 111.1: l,.·II:l1L:llh \~':l' 

.,:, .. ·bd..:d:1" ill)1 h.:mg TB P:I!k11:S, (un;l\.T l~· .. l~ SU";,1 :IS "'jlU:_,II', ;1~'''' :1 .. : S::lI:lHlJ:! . ..:h .... "I' r;IY :ld 

llh .... 1 Io:s!~ \\'\.'1''': tln11e and "-..:ro: nn! 1Il1l1 .. ·aI1\;: orl'.:h~':l',;lll"!"; 

{J,II/T 1.1/'/11 Hork .. r,l/ll/mcn Inlhh .. :~:dy, d.llr~ :arTl' \\\HJ...I.'l'S \\..:1' .... ddill~'d;1" th(ls ... ·lndl\ld'_. II ... 

\\lllking 1ll1h .... ,,{ud) dairy 1,1l1l1~ J.::_iIIJ..: Hltll lubt:rl'uI11l pU .. I!1\ .... l:U\\S hI!' 11Ior..: Ihan ~I' ll111nths III 

:,Im~ .... r lIW1ll:1l! ~ul'1\.'r(~hn pn~I~I''''' ~'(l\\ ;l!ld h;i\1n,: \L,!!'Y \.'1\,<;1.' :1"..,1(1:111011 \\I!h (:lltl..: ":lL, 'I" 

\1\\11":!" (:mller. ,1!il.'l1d:mb. tll\l ... ~· ttl\\1hl'J III t~·l·dl:l';; Uhllll1lkl~\':; .-nw:-; III th.: brln \\l'f": 1I1,,;1: .. kd 



III !hl.: ~!Udy 

TWll !yp.;~ Ord":~I,:.;l" \\1..'11.: 1ll,pkrn":~1;..:d n:IIC~'I\', ~- h:<-:<I.:dlun:ll :Ind ~':I~~'-~'l))):\'ll ":'.,dy 1:1 i:1!.: 

i:rtlSS-SO:":llllnal ~'.ln'l.:y III' BTB \\'a~ CllOJth,:!~'d on 625 ~'aHk from SI.'ph..:mbo:r 20{)'~ III -\pril 20()(J 

!l) dO:lo:rlll\:1~' tho: pl'';\ :11":l1cl.' and 111 1l1\":~II",:ll~" 1": .;n~,~,t of 1l"j.,; !;l..:!ll[" :\s"llcnk'd wllh It. 

~")Jl!!\11 grll:l!' ," ~\lfl ..::1 ' (1..:: (Jwn~'d hy non-':,b.;,,: tltlUS p.I:['::l:~ \\ h, \\o:n: :1: "1'; sam,.' \ IS1:mg: TB 

f),lIf\" \\0:1,.'rs :b~I'\.111..:d W!:!1 ·uh..:r,.· •• h:l ]11"111\'; >.'(1\\ .. \\..::< :d~" flilltlw~'d'll sa:Jy :hl.' ZI 1:10;1": 

1!lllwn:I~1":,' II \/ /, ':,' lb~..:d [III 4',,;':":111 .11:;':" 1'1 hl,[\l:l:l P:l'h.':l:S, 'n~- 1\.'1 ,1:1I11:lIs "h·I\.­

r:l:ldlm:ly ~..:k>.'·l.:d 

JA ~:lrnpk ~ i /l" l h'tl'l'I llill ,lt iOIl 

TWI :;'1'>.'" Ill' eel..: pl< ,\,l..:!!(11 "y:':\.'m~ ,1,.':' LI.J",,!ti,.'d IS ~C!T:Hn : l.::b!\": :mJ 1.:\!~'n~1\": I: :ih,' 

,,":1ll1-1:1h::1SI\,.' 1'1 ,b~'t1"1l "Y"~":111 L' ,I: 111 II 11 11 11:11' ,mpll""'! 01 crl1",h:','d :1':1..: whleh 

:Ire h'p; 111 J')Llr~ :1:1,.1 11~'''::I'lolll:llly gr;lh' HI "11,.' ,;,:hl ll~'Y' If": i ... d with i1:ly :md ~1;ppk[r.t.:n:..:J 

11\.11 tI~ O:-Fl'g .. ·! '\'p..: d: .I ,:J~, :1: h:~':I/~'d hI _ 1. ':h>,' 1n1ll:.lb ~r:l/<." 11'11.' :-1<."1,\ J. 1,1~ tIl.: J \ 

:It\J ~~'<\ hay thnnr ·'It.: ,.'\ ,-,ami' 

lt1;]ll1nl 

1'lJ):!1 \· ... , ... nnary J",p:lom.:nt. l-:. ... b..:1.:: anJ PI,.':I"I~' '\"!'~l:l'10n If! -\ I. '\cd1rdlllgly, I 't :JI of ~ .. 

J:I1:"y :':Im~~ and "'~ hi ;l" ... hlIJ" IHI \\-~'r>.- '-'::': ,,.·I<."dl.'J 1:1 ~~'ml-lI ' ... nSI\I,.' :IOlJ 'I"; t.:\:", :": t.: 

production system:. n: "po:cl!\ dy. all annnals from thl.; sdcctt:d darry (anns \ 11' 115) and 1111" 

~II \\;;r~' 1lll"1:;d~'d III '1\1.' ,!_;"I~ )" .• ng,,~ 'el-- .. I m :1: h ':lg.:.I:ld (11\\, n h·~'IH ... ';!: :I'k, 

~tt1J lIHl~;,.' ro:ccml\' ,':11,,-',1 \\'I.:r ... Ih': IIhllllkd In 'il~' ":lIJ~ lor h::I1" 11( IInrl1l::11.' dY';!'"l1l':I',:1 ' :\' 

1 



U" lI:\ [[~ \1(l:ur" HI l[; lIr~ ~"il\\ , slartlllg a rollnd 1 wo.: t: b p rt:~r.:;d \ mg \(1 '\ \\"I.:r.: I\, pU:'I-l: a[ \ Ill !; 

dbd ll:-tlb j'f If" 2(10 [I, Blllh dan) farlll:- :md III b umb III lht: : \~ II pm d udlllil sy,lellb \\" I.: fe 

,l·k·...: 11.:,1 r:ltIlk l1l1iy t':'\1111 1 he I bb Thl• ,,:unpk \\:b deh.:nJll n~·d :Il'':llnhng III Thrusfil'l d ( I tJl) ." ). 

j..j ~ ( :I:'l'-l llnlmi S!.IJy 

Flny hUlIlan T!~ p:l1ll':l'S \1:'lllng T B r.:lm\...:" :1\ ( )!Intlaf ]{et;':rr:ll [[ ll:-P ll <1 1 and 50 nun-T il pa llen!:' 

\\"l.:l"l' llH:iUlkd m liK' :,md y Thl.: <\\eragr.: numhl'r lIf T8 1l:I!Ir.:nt~ lila! \ l~l1r.: d tht.: Cillll(b r Rdi:mil 

1[."pl1:11 \\:b ::ll\~·.l T' thr.: ba:'b ii.lr s:II1~J1k :'1/1..' ,klo.:nnIl1:l:11 '.l \l·~·llrJ l!lgly . 1~1": :l\erago.: annual 

l':mbl'l lit" hUlllan Til pall~':l:S \\':10; "':00 ·\o;,wning lllllr"vrn: dl,lnhullIll1 of" ,:;)o;r.::' d:.m:lg ' :1<..' 

1I1l1Ill:l' tlf l:h' \r.::lf :ll..: IlUIl1I;1~'r n;' !);!Il .... :l:' ":1:\' \ bl:l."d ~L:-Ing ,r,o.: (, III '11\:,s I' ~(h T:l"lng I:l:tl 

~·lln:-llj..:::IlJllrl 'h.: d:·\.'lkl".':S. :td: llf \,)k:l:o.:~·:·'. ~;'ll:'r.: Whll J,l Ih>' h:I\": "':.l::k" 2" " 1I:' ::1"::-": 

1':IU .... ntS :1:1d ":'-1,1:11 •· .• ll1h~"f '...: 11l ~<l1 gl 1;.11':- w~·:~· sHI:pkJ 

l·lI...::I!IS,,'.!":S wr.::·,,: .. UI1O;I.Jc:..:J hU':l In : .. 11:1:1 :I!~,I nlll~:ll < ,,11.:-- Til..: P":l"h(' ~Jl :n..: ~!udy w I'" 

..:\p!:I1!lI.:J til 'h .... ,: :bl":d~ It h..: Ill\ tl[\..:J III ':,..: <·.I,ly :lnJ f !jII."H· ::;,' nJI:ll1:- A \\n:t..:n "':ll:l,,~'n: 

'.\":1" IJh : .1I:1~·J ;": 1Jl1 r .. !l~.111 TB p.II1l':lb:t: J l'\\'l~':~ \\l...':-": ·,.!~:I"':. ·nfll>:..:J t .. l g .... : 'h .... l!"" :t:lIIl1ab 

:..::-to.:d \ kdl~':L1 I'~':" 1111,:1 ...:olk...:tr.:d "r"::":Ii!l":l1~ .h P:I:" .: '~1":: lUll!!:1\..' JLlglhlSil .. · Pfll...:..::J'i:-r.: til..: 

1".:nU:l Tli p:I:I .. ':l~' P:I:ll'l1h b~·nr.:fi:..:d 'r'l'l)l ·hl.: fr .... ~· dl:q.c!](hll":: '~lrp\'rt hlf '1":1, dl~~':l';": 

I :tb, .11\10 ~'s~lh ... ,"::',,: ·r.:J1u"' . ..:J t. in..: ph~Sh:l.Ln r llr.::llih ~.:t!~. pn\\ld..:. (l\\l1l'rS \\r.::'"" 

mt"Il:lI1 .... J Wh(,ll In..: r ,lnl!l~:lb w..:ro.: ;(J' .• :1J "'n I' h!:I\~' ,,:!;!l ... T t;~lll~ lI11raJ..::'m:l[ 'uh .... n_u!m 1..:~: ll! 

\. .. 1:'.,: .. " )1 :hhb.:J· '1"": o;l'n:1.: 1Il.·:I".;:·":~ II ,l"~·:bl.: p~"'\"::::!hlll 1"'.: .. ':- :IS 1 ... ,11"'llIll f r\.l"'I!I\~· 

wllr.:r:' :lnJ :1,!11:- .. ·J ',1 t 11\ .... ""Ilil.: :II'P),'P:l. 'e Ilh::b:.:· .... , 01 db~':l''': ~', :):"1l1 (:'li...:h:b 1"1l1:l!1<111 .1:" 
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4. RES ULT 

4,1. C ross-Sectional Study 

4.1.1 Intradermal Tuberculin Test 

Out of the tota l 1025 cattle (625 cross-sectional and 400 case control) subjected to comparative 
intradcnnal tubercu lin test, lSI ( 14.7%) pos iti ve and 64 (6.3%) doubtful reaction; the remaining 
810 (79.0%) were negative (Table 6). Considering doubtful resu lts as positive, the overall 
average preva lence is 21.0% (95% C1. 8.6-32.5). In the two extensive and semi·intensive 
production systems, a preva lence of 11.6% (36/3 10) and 16.8% (53/3 15) individual animal 
prevalence and 37.7% (20/53) and 56.3% ( 18/32) of herd prevalence were obta ined, respectively. 
Results of the skin test arc shown on Tabl\! 6. 

Table 6. Results ofcomparativc intraderma l tubercul in test results in di ffe rent type of studies 

Study type Tubercu li n test reaction (n, %) 95% C1 for Tota l n 
Negat ive Doubtful Positi ve Posit ive + positive (%) 

doubtful 

Cross s~ct ion 

Extensive 247 27 36 63 310 
(79.7%) (8.7'%) (11.6%) (20.3%) 8.5 - 15.8 (30.2%) Seml-
255 7 53 60 315 intensive (8 1.0%) (2.2%) ( 16.8%) (17.5%) 12.9-2 1.2 (30.8%) 

Case contro l 
Cases 

1~~ 16 40 56 
15.2-26.4 200 

(72%) (8%) (20%) (28%) (19.5%) Contro ls 164 14 22 36 200 
(82%) (7%) ( 11 %) (18%) 7.4- 16.3 (19.5%) 

Total 810 64 151 215 
1025 (79.0%} (6.3%) (14.7%) (24.5%) 12.6- 17.0 * Doubtful reactors were added to the posit ive reactors in calculating the overa ll prevalence due 

10 the fact that sens itivity of tuberculin test is low which may miss some in fected animals and 
un der estimate the actual preva lence of BTB. 
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4. 1.2 Risk factors for Bovine Tuberculosis 

The fanns in the semi-intens ive product ion systl:m were classified into two management 
categories as good and poor based on fann cleanness, stocking rare, waste disposa l, aeration, 
feeding and watering fac ilities. In relation to the extensive production system classificat ion of the 
management was not camed out due to similarity of the open grazing system of the animal in the 
production system. 

Tab le 7. Relationship between management and tubercu lin test pos itivity 

Tuberculin test Result 95% CI for Total examincd 
Management Positive Negative positive n (%) 

n (%) n (%) 

Good 7(6.9) 95 (93.1) 3.4 - 14.0 102(32.4) 
Poor 46 (21.6) 167 (78.4) 16.7-27.9 213(67.6) 
Total 53( 16.8) 262(83.2) 13.2-2 L5 315 

The effect of management on the prcvalence of BTB is shown in Tab le 7. The prevalence of BTB 
in the two catl.!gories of management was significantly different (X2 = 39.15, df = 2, p<O.OO I). 
The strength of association was high (OR=3.42. 95% CI 1.55 - 7.53): canle under poor 
management system were 3.42 times more likely !O develop tuberculosis than cattle under good 
management system. 

Out of the 625 animals mcluded In the cross-sectional study 52.2% were local. 47.8% cross breed 
animals. Prevalence was high in cross breeds (17.4% with 95% CI=13.6 - 22.3): relatively lower 
prevalence rates were found in local breeds, (11.35% with 95% CI=8.4 - 15.4). Breed did exert a 
highly significant effect on TB prevalence (X2 "" 24.86. df = 2, p<O.OOI). The strength of 
association (OR) was calcu lated considering brced as risk factor where crosses were compared 
against the loca l breeds, accordingly crosses were I 17 times more likely 10 deve lop tubercu losis 
than local breeds. 
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Anima ls were grouped into 4 age groups as ca lf ( 112- 1 yr.), heiferlbull (> 1- 4 yr.), adult (>4-7 yr.) 
and old animal >7 yr.). The distribution of tubercul ous cattle among different age groups is 
shown on Table 8. Prevalence incre;tses with age being maximum in adult (>4-7) then decreased 
s light ly when animals were o lder than 7 years and the association between age and preva lence 
was highly significant (X2 =28.65, df = 6. P<O.OOl) . Group 2. 3, and 4 were 1.56, 2.74 and 1.54 
times morc likely when compared to group I(cal ves). 

Tab le 8 .. Age di stri buti on an d preva lence of tubercu los is in catt le 

Tubercu lin test result 

Age group Positive Negat ive Tota l 95% CI for 

n (%) n (%) n (%) positi \ 'e 
IJl -I 13 11 6 129 

( 10.1',) (89. 10/0) (20 .70/0) 6.0 - 16.9 

> 1 - 4 19 130 149 

( 12. 8%) (87. 2% ) (23 .8%) 8.4 - 19.4 

>4 - 7 43 136 179 

(24.0%) (76 .0%) (28.6%) 18.5-31.2 

>7 14 154 168 

(8 .3%) (91 7%) (26.9%) 5.0 - 13.8 

Total 89 ( 14.2%) 536(85 .8%) 625 (100%) 11.7-17.3 

The method used to rank body condition of loca l and crossbred an ima ls was d ifferent ; however. 
all were grouped into three main categori es as poor. medium and good body condit ion . 
Accordingly, 88 (14.1%) animals were graded as poor with a prevalence of 8.0 % (95% C I=3.9-
16.2), 444 (7 1.0%) medium with a prevalence of 16.2% (95% CI:13. 1 - 20.0) and the remaining 



93 (14.9%) were under good body condition with a preva lence of 10.8 % (95% CI=6.0 - 19.3). 

The association between body condition and prevalence was analyzed and found to be significant 

(X 2 
== 9.90, df = 4, P<0.05). The OR ca lcu lation for degree of association indicated that animals 

with medium body condition were more likely to react to bovine PPD (OR=1.27 , 95% CI=0.71-

2.24) 

Table 9 .. Summaty univariate analysis ofthc risk factors on BTB preva lence 

Risk factors No. testcd Prevalence (o/~) OR( 95% CI) 
, 

P-value x- test 
Breed 24.86 0.000 

Local 326 11.35 1 
Cross 299 17.40 1.17 (0.79-1.74) 

Managcmcm 39.15 0.000 
Good 102 6.90 1 
Poor 213 21.60 3.42 ( 1.55-7.53) 

Age group (yr) 28.65 0.000 
0.5 -1 129 10.1 1 
> 1-4 149 12.8 1.56 (0.80-3.05) 
>4-7 179 24.0 2.74 ( 1.48-5 .07) 
>7 16R 8.3 1.54 (0.80-2.96) 

Body condition 9.9 0.042 
Good 93 10.8 1 

Medium 444 16.2 1.27 (0.71-2.24) 
Poor 88 8.0 0.45 (0.18-1.20) 

Sex 8.05 0.0 18 
Male 196 8. - 1 

Female 429 16.H 1.91 (1.20-3.06) 
Production system 26.78 0.000 

EXlensi\'e 310 11.6 1 
Semi-intensivc 315 16.8 1.28 (0.86-1.90) 

The multinomial logistic regression was applied for multivariate analysis of risk factors of BTB 

in the cross sectional study design. In the final model. significant risk factors mcluded were 

production system (P<0.05) and status of Inanagt.'mc:nt (P<0.05). 



4.2 Case-Control Study 

4.2.1 individual an imal preva lence 

The result of the imradenna l tuberculin test in cattle owned by human TB pat ients (case group) 

and non-tuberculous patiems (contro l group) human patients is given in Tab le 10. The overall 

prevalence, considering doubtful reactors as negat ive was 15.5% (621400). When doubtfu l 

reactors were considered as positive, the overall prevalence was 23% (92/400). 

in the case group, which comprised of 200 animals owned by tuberculous human patients. 40 

(20%) and \6(8%) wcre positive and doubtful for the intrndenna l tuberculin test, respectively. 

When doubtful reactors were added up to the positive group, the preva lence of tuberculin 

reactivity in this group was 28%. 

The prevalence in the con ITO I group. which comprised of 200 callie owned by non tuberculous 

patients visiting Gondar hospital. only 22 (11%) and 14 (7%) of the animals were positive and 

doubtful with the intradennal tuberculin test. respectively. 

4.2.2 Risk factors for bovine tuberculosis 

The univariate analys is of the different likely risk factors considered for tuberculin positi\'ity in 

both cases and control group of cattle arc given in TClbie 10. Most of the presumed risk factors 

(sex. breed. body condition. and production system) did not differ significantly (P>0.05) between 

the cases and controls. Howe\,er significant risk factors included were. age CX.! = 25.82. df= 6.P 

< 0.001 ). starus of managemem (X~ = 9 . ~ I.d f= 4.P < 0.045) and between animals owned by 

tuberculous patients compan.:d to cattle owm:d by non-tuberculous patients (X2 
:: 98.9. df=2. 

P<O.O 13). The tuberculin positivity was more likely to occur in cattle owned by TB patients (OR 

= 2.10) compared to comro!. 
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Table 10. Summary univariate analysis of the effect of risk factors on BTB preva lence of casc­
control study. 

Risk ractors No. tested Prcvalence {%} OR {95% e l) 
, 

P-value "[ test 
Sex 1.22 0.543 

Male 11 8 13.6 I 
Female 282 16.3 1.34 (0.79-2.27) 

Age 
0.5 -I 82 3.7 I 25.82 0.000 
> 1 - 4 65 16.9 1.94 (0.82-4. 57) 
>4 -7 124 25.8 3.68 ( 1.77-7.65) 

>7 129 12.4 1.26 (0.57-2.76) 
Breed 2.51 0.285 

Cross 189 18.5 I 
Local 211 12.8 0.73 (0.46- 1.1 7) 

Body condition 4.67 0.323 
Good 52 21.2 I 
Medi um 300 14.0 0.97 (0.49-1.97) 
Poor 48 18.8 1.11 (0.44-2.78) 

Production system 1.99 0.38 
Semi-intensive 200 18.0 I 
Extensive 200 13.0 0.75 (0.47- 1.20) 

Management 9.81 0.044 
Good 79 11.4 I 
Poor 121 22.3 2.66 (1.29-5.47) 

Owner status 98.9 0.000 
Control 200 11.0 I 
Case 200 20.0 2.10(1. 18-3.65) 

* Only positive reactors wcre considered as positive and doubtful considcrl!d as negative 

4.2.3 Multi\'ariate analysis of effect of risk factors on BTB prevalence In catt le 

Table 11 shows the multivariate analysis of risk factors of BTB in the case-('~onlrol study design 

The multinomial logistic regression was applied for th is analysis. In the fina l model, significanl 

risk factors included were production system (P<0.05), age (P<0.05) and management (P<0.05). 
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Table II . Result of the multiple log isti c regression analysis of the ri sk factors on BTB prevalence 

Risk faclor OR P·va[ue 95% CI 

Production system 0.03 0.013 0.002 - 0.48 

Status of management 2.40 0.037 1.05 - 5.48 

Age 1.34 0.04 1 1.0 I - 1.76 

4.2.4 Herd prevalence 

In each of the case and control groups. 50 herds were tested. Ilerd pre\'alence in cattle o\\lled by 

TB pat ients 6-l% (32/50) andlO% (5 i 50) for positive and doubtful reactors respectively. The 

number of positive and doubtful herds was 22 and 10 respectively (i.e. 44% and 20%) in those 

owned by TB free indl\'iduals (table 12). In both cases the herd prevalence was significantly (P< 

0.05) higher in herds owned by TB patients than those owned by non· TB individuals. The 

tuberculin positivity was 2.1 more likely to occur \0 herds owned by TB patients compared to 

canle herds owned by non-TB patients. 

Table 12. Prevalence of intradcnnaltuberculin reactor herds owned by human tuberculous and 
non-TB patients in Gondar. 

Iiouschoid Tuberculin reactivity in herds Total 

Positi\'e Doublful Negative herds 

TB positive 32 (64%) 5 (10%) 13(26~ o) 50 

TB negative 22(44%) 10(20%) I (36%) 50 

Total 54 (54%) 15(15%) 31 (3 1%) 100 



4.2.5. Tubercu losis in cattle owners and assoc iated ris k factors 

Summary of the questionnaire survey are shov,rn in Tab le 13. Of 50 TB cases, 33 (66%) and 17 

(34%) were tliagnoscd as pUlmonary nnd extra pulmonary tubercu losis, respectively. About 86% 

(43 /50) of the patients were consume raw milk and milk products, whi le only 14% (7/50) were 

consuming boiled milk. The majority of (58%) human TB p,HielltS are between the ages 15 and 

45 while 24% and 18% were below 15 and above 45 years, respectively. Classification of the 

patients on the basis of residence showed that 74% of them were rural dwellers among which 

46% of had pUlmonary tuberculosis was also from rural arcas. 

None of the presumed ris k factors (sex. age, and the origin of cattle owners) did not differ 

significantly (P>0.05) between cases and contro ls. Ilowcvcr. a significant difference (P<0.05) 

was observed when patients had physical contact with other clinical cases. drinks raw milk 

(X 2=32. l8: P<O.OOI) and arc fanners compared to the control groups (X1=25.01:P<O.OOI). Cattle 

owners who consumed raw milk were at higher risk (OR = 14.33) of infection with tubercu losis 

than those who consumed boiled milk (Table 13). 



Table 13 . Univariate analysis of risk factors with tuberculosis status in humans treated at Gondar 
Hospital 

Case Control 

Pulmo Extra-
, 

P-value Odds X· 

Risk factors nary Pulmonary Ratio 
TB TB 

Male 18 10 31 0.54 1.28 

Sex Female 15 7 19 0.37 

<15 4 8 1.38 

Age 15--15 23 6 33 0.59 0.7 ~ 0.90 

>.+5 6 3 9 0.89 

No 9 , 35 , 

Contact Yes 1..l 13 15 27.2 1 0.000 10.29 

Rural 23 14 r 
Origin Tov.:n 10 3 13 0.05 0.82 0.90 

1\ lilk Boiled 4 3 41 

consumption Rarely 13 0 4 32. 18 0.000 14.33 

behavior Frequently 16 10 5 

Occupation Fanner " -, 13 12 15.01 0.000 9.0 

Others 10 0 3. 

4.3 Bacter iologica l fi nd ings 

On primary tests. 3 - mycobactcna were growth from specllnens from human TB patients while 

10.1 %( I 0 99) of the milk sample from tubercuhn positi\-e were positiYe on pnmary culture. But 

after sub-cultUring 36 (19 human and - c3ule) isolates were able to be recovered from the 

specimens (Table P). 



Table 14. Culture results of the specimens on Lowenstein Jenson media 

Growth on L-J media 

Type of sample Positive Negat ive Total 

Sputum 26 (47.3%) 29 (52.7%) 55 

FNA 2(15.4%) 11(84.6%) 13 

Peritoneal Ouid 1(14.3%) 6(85.7%) 7 

~lilk 7(7. 1%) 92 (92.9%) 99 

Total 36 (20.7%) 138 (79.3%) 174 

Table 15 shows summary of mycobacterium species iso latcd from the sputum of human TB 

patients and milk smnplt:s of tuberculin pos itive cows . SUbjecting both human and callie iso latcs 

to biochemical and drug sensi tivity tests, human iso lates indicated that 79.4% (23/29) and 10.3% 

(3/29) of the human iso lates were At. Il1berclIlosis and M. bovis, rcspeclivt.:ly. Thc rest 10.3% 

(329) were other mycobacterial species. On the other hand , 14.3% (117) and 57 . 1 ~/o (417) of the 

call ie isolates indicatcs wcre At. IItberculosis and M hovis. respectively. The n.:st 28.6% (217) 

were other mycobactcrial species. 

Tahlc 15 . Species ofmycobactcria iso lated from sputum of human tuberculous paticnts and 
intcradennal tubcrculin test positivc animals in Gondar, (2005106) 

Source of i Type of sample 
! 

AI Il1berculosis M. bovis Other Total 

s<lmple i 
....... ............ ·········i···· ...................... - ................. . ................... ... -. 

. Sputum 23 (8~U%) 1 (3.8%) 2(7.7%) 26 

Iluman [FNA 0 1 (50%) 1 (50%) 2 

! Peritoneal fluid 0 0 

Bovine : ~Iilk 1 (14.3%) 4 (57. 1%) 2 (28.6%) 7 

Total 24 (66.7%) 7 (19.4%) 5 (13.9%) 36 



5. DISCUSSIO N 

Bovine tuberculosis is one of the major constraints for intensification of dairy production, 

howevcr. data on the distribution of the di sease in the country in general and Amhara regional 

state in particular, are Jacking. On the other hand, various dairy development projects are being 

implemented in different parts oflhc country. Therefore. the present survey was the first attempt 

to study the role ofBTS in the develop ing li vestock industry initiated by private , government and 

non-go\"cmmcmal organizations including the Integrated Liveslock Development Project (ILDP) 

in North Gondar administrative zone of Amhara regional state and prdiminary infonnation were 

gathered on the epidemiology of BTB both In loca l and cross-red cattle and the ro le of M bovis 

in human tubercu losis cases. To this effect crossbred cattle in semi-intensive and local Fogera 

rype zebu in extensive production system were included in the study. besides human T8 patients 

from Gondar hospita l and dairy fann workers were also sampled. 

Tuberculosis accounts for about 25~'o of all avoidab le adult deaths in developing countries 

(Murray el al.. 1990). The ep idemiology of TB has been affected in recent decades by the 

upsurge in 111\· AIDS pandemic. As many III \'- mfected indl\·iduals are co-infected with T8. the 

incidence of the disease may rise in the coming years (Zumb. ef al. 1999). The correlation of 

AI bO\'is inf~ction in humans and thai in loca l catt le populations highlights the potential threat of 

bovine tuberculosis for humans (Dabom el af. 1996). The global prc\alencc of human T8 due to 

,\/. bo\'is has been estimated al 3.1% of all human T8 cases. accounting for respecti\,ely. 2.1 % 

and 9.4% of pulmonary (PTB) and extrapulmonal)' (EPTB) cases (Cosivi. el aJ. 1998). 

The result of cOmparall\'e intrad~nnal tuberculin test conducted on 1025 caule has mdicated an 

overall pr~\·alence of 14.7% (151 1025) and if the 6.3% doubtful reactors considered as positive. 

the overall prevalence become 21 %. This is in agreement with previous repons in Ethiopia 18.4% 

(Elias. 1005). 16.2% (Regassa. 2005). 10.31 % (Bogaie. 1999). 
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The result showed a s light varia tion fo rm srudy done by Kiros, 1998 who reported 23.9% 

prevalence in predominantly exot ic and cross breed (6 1.7%) of Dcbre Zeit and Addis Ababa 

under intensive system. Th is variation observed in the prevalence may be related to the difference 

in the gcogrophic location, exposure rate based on their management system and the relative 

compositions of the breeds considered in each particu lar study. With th is respect, the present 

study consists of 52.4% (537/1025) local and 47.6% (488/1025) cross breed as compared to the 

study by Ki ros, (1998) which consisted of 26.2% exotic that had a prevalence of 86.4% that 

increased the overall pn.:valcncc of the study. In addition the producti on system may have also 

affected the relative exposure rate of the caule as 6 1 % of the cattle in our srudy were in the 

extensive system with less exposure rate as compared to the intensive ones cons idered in the 

above study to iniTadcnna l tubercu lin tl.!st there were relati vely higher doubt fu l reactors that 

showed skin thickness which was refl ected in the difference in the overa ll prevalence of 

tuberculos is between the two studi es. In loca l catIle. even though there were more reactor 

animals, below the standard considered as negat ive. There was also rclativdy higher proport ion 

of animals that had doubtful reactors than that occurred in cross breed animals. A similar result 

was obse rved by Kiros (1998). This may warrant for further investigation to set the standard of 

ski n test result interpretation for local breeds. 

The prevalence in the two production systems in the cross sectional study showed a significant 

di fference in their prevalence. where higher positive reactors wcrl.! observed in the semi-intens ive 

(16.8%) than in the extensive production system ( 11.6%). ThIs difference was slglllficant 

(X'=26.78. p<O.OO I ). 

The effect ofmanagcmellt on the prevah.,'nce ofBTB is shown on tabll.! 7: the results indicale that 

there was a significant association between management and prevalence (X?=39. 15 dr-2. 

p<O.OO I). OR was calcu latcd 10 measure the siTcnglh of association and was found 10 be 3.42 

with 95% CI ( 1.55 - 7.53) indicating that cattle under poor management system were 3.42 times 

more likely to develop tubercu los is than catt le under good management system. This result was 

in agreement with other studies in Ethiopia (Kiros. 1998 : Boba le 1999). There arc numerous 

reports documenting that poor housing and other poor managerial inpu!s predispose to tubercular 
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infection (e.g. Barwinek and Taylor, 1996; Griffin el al. , 1993: Marangon el al., 1998). There is 

also some evidence that animals resistance to tuberculosis is reduced by a shortage of fced andlor 

an in-ba lanced diet, attributable to a defi cicncy of protein, minera ls and vitamins in the diet 

(Griffin ct al.. 1993). According ly in the current study herds under poor management conditions 

had higher rates of reactors than those under good management. 

There was also a sign ificant association (X2::24 .R6, p<O.OOl): between breed and prevalence of 

BTB where higher prevalence was observed in cross breed animals (OR:: 1. 17) than in local zebu 

cattle. Thc n:sult is in agreement with other studies that reported the lower reaction to bovine 

PPD in local Zebu breed (O'Reilly and Dabron, 1995; Yehua lashet. 1995: Kiros, 1998: Ameni 

and Roger, 1998). This rcsult is the first report of BTB using intradennal in the Fogera type 

breeds , the dominant in the study area. The result indicated similarity in the ir reaction to bovine 

PPD obscr..-cd in other Zebu breed types in Ethiopia. The main reason for the difference between 

the cross-breed and local zebu breeds may be related to their genetic difference and other factors 

like malnutrition and managements in which case the high yielding cross breed are more prone to 

the effects of such factors as compared to local breed and these stresses may result suscept ibili ty 

to infection. This resuh is III contrary to the result obtained by other works (Bcrdard, el al., 1993: 

l-- larangon. et 01. 1998 and Bogale, 1999), who reported higher prc\'a lence rale in local Zebu 

cattle and lowcr prevalence in cross breed than pure breeds. 

The association between age and prevalence of BTB was highly significant (1..2=18.65. df-=6, 

p<O.OO I). In the univariate analysis. animals older than 4 - 7 years had the highest pre"alence 

compared to the other age groups: but decreased s lightly in very old animals. This finding is in 

cons istent with other works reported by Doherty el 01., (1996), Ameni ( 1996). Cook el al. (1996). 

O'Reilly and Dabron ( 1995). O'Reilly and Dabron ( 1995 ) reported that the reaction to rubcrculin 

test in cattle increases uOIfonnly by 7.5°;' for evcry year of life reaching 40% at 6 to 7 years old. 

As explamed by other workers (Barwinnck and Taylor. 1996), thiS could bl.! due to the facl that as 

the age increases the probability of acquiring tuberculosis infection also increases. On the other 

hand the dccrease in prevalence observed in very old animals may not renee! the actual disease 

status of the animal. As animals become older, the response to intradennal tuberculin lest 

becomes lower due to immunodepression (Tizard. 1996). The ca lves' prevalence of Ihis study 



10.1 % was beyond expected, might had contracted the baci ll i soon after birth through the pooled 

mil k they were being offered. 

In this study, animals with good and medium body condition were more likely to react 10 bovine 

PPO than animals with poor body condition of the anima l was a significant association to the 

tuberculin reaction of the anima l (X2=9.90, df=4 p;0.042). This was in agreement \vith previous 

reports Kiros (1998) and Regassa (2005). This could be justified by the fact that animals under 

good body condition arc with good immune status that can respond to any foreign protein bencr 

than those with poor body condition. which can be immunocompromised due to otha disease or 

malnutrition 

In the case-control study. out of the 200 animals owned by tuberculous human patients: 40 (20%) 

and from the same number of animals owned by non-tuberculous control groups. 22 (1 1 %) were 

positive for the tuberculin test. The differences in prevalence of BTB in canle owned by human 

TB cases and control group were significant (x2;98.90, p<O.OO 1). Tuberculin reactivity was more 

likely to occur in animals owned by cases (OR;2.1 0: p<O.OO I) compared to cattle owned by non­

tuberculous control group. The herd prevalence was also significant (x2=20l: p<O.OOl). which is 

higher prevalence 3150 (64%) and a mor" likely occurrence of tuberculin positivity in cattle 

herds owned by TB patients than those owned by control groups 22/50 (44%) (OR=L26: 

p<O.OOl). The result is inlinc with the previous works in other parts of i::.thlOpia (Rcgassa. 2005) 

where 62.1 % to 72A% in animals of case group and a range of 28. 7% ~ 45.9% in animals owned 

by comrol group were positive with the intradermallUberculin test. The result of this study may 

suggest the possibility of transmission of mycobact~ria l specic~ bctwt:cn man and canle (Cook, et 

af .. 1996: Ameni. el al .. 1001. Kazawala. et af.. 2006). 

The findings that raw milk consumption and the presence of close conlact was significantly 

associated with higher TB in humans are in line with previous rcpons Kiros ( 1998) and Regassa 

(2005), who found a 38.5% and 31 % respectively, of positive isolates from primary culture of the 

sputum, FNA, peritoneal fluid and milk samples. Othe.r factors such as sex, age and origin (being 

rural or urban dweller) did not show difference between case and contro l groups . Thest: results 
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were in agreement with Regassa (2005), but Kiros ( 1988) had reported higher preva lence of TB 

from hospita l pat ients visiting Debre Zeit TB cl inic. 

From thc milk sample 7/99 (7. 1%) wen! !;uItUrt: pos itive. Though identificalion of 

Mycobacterium spec ies from milk is generally lower, the resu lt obtained in this study is 

comparable with Bogale (1999) who reported 8.7% cu lture positive from pooled mi lk samples. 

On the other hand the resuh is slightly different from the works of Kiros ( 1998) and Regassa 

(2005) who reported 17.8% and 18.3% respectively. Th is difference may be re lated to the fact 

that the samplcs wcre originated from high TB prc\'alent fanns as compared to ours and our 

samples were cultured after being stored and transported over 800 kilometers to Addis Ababa. 

Out of those 7 bovine milk mycobacterial gro\\1h, they were 4 7 (57. J %) identified as M. bovis 

and only one 14.3% as AI. fliberculosis ; 217 (28.6%) were other mycobacterial spccies. The 

identification of ,\f hovis and M llIberculo:H'S in milk of positivc reactors may suggest the 

zoonotic role of BTB in the study area. Similar results wcre also seen in other works (Kiros, 

1998: Regassa. 2005: Boulahbal. 1978: Idri su and Schnum.:nbergcL 1977). Int~restingly, AI 

bovis were identified in human samples in which case 1/26 (3,8%) in sputum of culture positive 

case, lout of the 2 culture positive FNA and I of the culture positive of peritoneal fluid sample: 

this may indicate the possible rok: .\1. bods in the pulmonary and extra pulmonal)' tuberculosis of 

humans in the study area in which case the organism may be acquired through consumption of 

unpasteurized milk and milk produclS and dose physical contacts with animals that lcad to 

aerosol transmission from mfcctcd animals f"r the case of pulmonary tubcrculosis. Similarly. 

different studies, Kidane. et al. (2002) hayc Identified M bo\'is in FNA sample of ccr.·ical TB 

lymphadcllltis case in Bmajiara. and Regassa (2005) in Scl1alc and Fiche area ha\'e found M 

bovis in human TB indicating the important of \1 hO\'I~' in human in \·arious pans of Ethiopia. 

Human tuberculosis in Ethiopia is markedly increasing together with the IIIVIA IDS pandemic. 

HIV,AIDS accounted for an estimated 38% or 5 .. +.000 of all TB case incidences in 2003 in 

Ethiopia, in the same year the prevalcnce of I II\' infection in Gondar was 13.9% which is the 

second highest prevalence in Amhara region next to Bahir Dar. This proport ion is expected to 

increase in the coming years (t-. IOII , 2004). 
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Tuberculosis in cattle is endemic in the country, however the extent of BTB and its role in the 

increment of human tubercu los is is not yet known, as there is no nation wide ep idemio logical 

study conducted so far. But few study indicated that M bovis has been identified as a cause of 

EPTB. In Butajirn, South Ethiopia , AI. bOl'is has been isolated in 17.1 % of human 

extra pulmonary cases, based on peR method (Kidane er 01..2002). In this study, 27.5% of the 

study subjects were IIIV seropositive. The higher probability that these extrapulmonary cases are 

caused by M. bovis may thercby indicate the role of AI. bods in IIIV patients. In addition. 

according to the 2004/2005 National Tuberculosis Control program rcpoI1, for the first time the 

EPTB cases in the country reached 34% more than PTB (33%), indicating the possible role of AI 

bO\'is in human TB (t-. IOI-L TLCP. 2004). 
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6. CONCLUSION AND RECOMMENDATIONS 

The fi ndings of thc prcscnI study using comparative intraderma l luhcrculin test showed M. bovi~' 

infect ion is common both in cau le and humans and indicate its transmiss ion between thc two 

spec ies and intensification was found to significantly increase thc preva lence of Bovine 

tubercu losis. 

The iso lation of M. bovis in mi lk together with thc culture of thc publ ic to consume raw milk 

warrants the public health significance of Bovine tuberculosis. Many extra pu lmonary 

tuberculosis in humans also shows Iha! M. bo vis is thc causa l agen!. 

The infonnation obtained from Gondar hospital and thc study districts indicated that a large 

proponion of th~ human tubl.!rcu losis cases originated in rura l pans of the district might be 

associated with poor awareness of the transmission of BTB by the raw milk consumption 

behavior of people and by the close interaction between humans and catt le. 

The existence of significant difl'crence in the preva lence of tuberculos is among the cattle owned 

by human TB patients and TB free individuals indicate transmission of the infcction between 

humans and canle. 

Furthcnnore, iso lation AI bm'is from tuberculin posit ive cows' mi lk and sputum of TB patients 

signifil!s the public health importance of M. bOl'is particu larly in raw milk consumers: 

In conclusion, although the biochemical and drug sens itivity tests arc the definite identification 

tools of mycobactcrial species, thl' isolation of both spec ies of mycobacteria (AI bovi:, and At 

fIIberclllo~is) from both man and catt le suggests the existence of tnmsmission of both species 

between catt le and their owners and should be seriously considered in countries like Ethiopia, 

where dua l III V and TB infection arc likely to be more common. 
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Therefore on the basis of the results of the present study and the available information, the 

following recommendations arc forwarded: 

I .An integrated national su;,\'ey of bovine ruberculo<;is in cattle should be conducted to assess the 

human risk from animals. 

2. Regular tuberculin testing of animals under high risk area and isolation of reactors to 

concentrate them in a particular concentration camp until they finish their production life. 

Tuberculin reactor cattle should be isolated and eliminated in the most economical way. 

3. Isolation of calves born in infected farms soon after birth and rearing of a replacement stock in 

a separate disease free farm. Workers in this farm should not come from infected fanns and 

they have to be tested regularly for TB. 

~ Stringent meat inspection In aballoirs and proper disposal of positive organs carcass is \'ery 

Important to prevent spread of the disease among h\'estock and to man, Abattoir data should 

be properly used in the epidemiological investigation of the disease: slaughterhouse 

surveill ance and trace-back of animals to herds of ongm IS most appropriate 10 the 

epidemiological study. as it IS technically and economically fcasible . 

.5. Public education to mcrcase the awareness of the community about the potential risk of raw 

milk consumption and expansion of milk pasteurization practices should be implemented. 

6. Attention should be given. by the medical profession. to the importance of \/ bovix as a public 

health hazard. m adduJOn to thiS strong collaboration of medical and \'ctennar;; personnel IS 

paramount Important m Investigatmg and controlling the zoonotic Importance of .\1 bo\'~~ 
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8. ANNEXES 

Questionnaire fannat to assess risk factors of Bovine tubercu losis in the study sites. 

Annex 1. Questionnaires for hu man TB pat ients (Part one) 
DOl tC ................ Code/Case No ........................ . 
I. Patient's Name .............................................. . 

Age in Years:· a) <15, b) 15-45, e) >45). 

Sex: - a) ~ I ale, b) female 

Address: a) Urban (city.-.··-------, wcrcda---------- , kcbclc··· ·---. house number------) 

b) Rural (wercda--------------, PA----------- --------, Village----------------- ) 

Occupation: a) Fanner 2) Civil servant 3) Olhers ............ . 

2. The last schoo l he she attended: 

a) No fonnal education c) Secondary school 

b) Primary school d) Collegel University graduate 

3. lIow long have you been sick? 
4. I-lave you ever taken any treatment? 

-- --------- --- ----t-. l onths 
a) Yes 

5. If yes, what type? a) Traditional 
b) No 
b) drug 

6. Are there other members of the family with a similar disease? a) Yes b) No 
7. Do you have !had any type of contact with cattle? a) Yes b) No 

8. Do you drink raw milk? a) Yes b) No 

9. How frcqu\.!nt do you dnnk raw milk/its products? 
Frequently 

10. Do you ha\'e can Ie al prr.:scnt'! 

II. Do caule live in the same house you live in? 

Clinical Record 

a) Nev\!r 

a) Y\.!s 

a) Yes 

J. Type ofTS suspected. a. Pulmonary b. Extra pUlmonary 

2. IF extra pulmonary, specify? -----------------------------------

3. Sample(s) taken -------------------------------

4. Result of direct smear (AFB) a) positive 

5. Result on culture (AFB) a) positive 
6. If positive,the type of mycobacterium identified. 

b) negative 

b) negative 

a) M bo\'i~ b) AI wberclllosls c) Other atypical mycobacterium 

b) Rarely 

b) No 

b) No 

c) 



Annex 2. Questionnaire for Catt le ownerslatt endants (Part two) 

Date................ Code I 0 ................. . 

I . Tame of the Owner. ..................................... . 

2. Which species of domest ic an imals do you own? 

a) Cattle, b) sheep c) goats d) Ilorses Imules I donkeys, e) Poult!)' 

3. Which breeds of cattle do you own? a) Loca l b) cross c) exotic 

4. Purpose of cattle keeping 

a) Draft b) ~ 1i lk for home usc c) Milk for sale d) Other 

5. !-low many cattle do you have? a. Less than lOb. 10-20 c. More than 20 

6. !-low do you manag~ cattle? A) Free grazing 

7. Do you mix your cattle with other cank? a) Yes b) No 

8. Jfyes. where? a) Watering points 

9. Do you usc the same watcring poi III with animals? 

10. Do you share the same house with your animals? 

II. Il abit of drinking milk a) Raw b) boil cd 

12. Do you boil milk? a) Yes b) No 

b) Grazing fields 

a) Yes 

a) Yes 

c) mixed 

13. Reason for boiling a) Fear of milk borne diseases b) due to culture 

14 Habit of eating meat a) Cooked b) raw c) mixed 

15. lfyou sell mIlk! milk products, who buys it? 

a) Local people 

b) Milk collection Unit 

c) Others (specify) ------------------------------------------

b) Stall feeding 

c) ~tarket 

b) No 

b)No 

16. Do you have (other) tuberculosis patient in your family or fann workers? a) Yes b) No 

17. I f yes. how many? ------------------------ ••• -••• -------------------------

18. If you have tuberculosis patient in your family or fann workers, indicate the type of TB'! 

a) Pulmonary b) extra pulmonal)' c) do not know 

19. I low long ha\'c you been sick? a). t\ lore than a ycar b) Less than a year c) Other 

20. I1a\e you e\'cr taken any treanm:nt? a) Yes b) No 

21. Jfyes, a). Traditional b) drugs 
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Annex 3 : - Body Condition Scoring 

A) For Exotic Ca ttle 

O. Animals arc emaciated with spinous provesses. hipbones, tai l head and ribs projected 

promim:ntly. No fatty tissue can bc dctected, neura l spincs and trnnsvcrse processes feet 

sharp. 

I. Individual spinous process are still fairly sharp to the touch and there is no fat around tai l, 

head, hip bones, tail head and ribs and still prominent. but appear less ob"ious. 

2. Spinous processes can be identified individually when touched, but feel rounded rather 

than sharp. There is some tissue cover rounded tai l. over hips bones and flank individual 

ribs are no longer visually obvious. 

3. Spinous processes can only be fel! with timl pressure. Areas on e ither side on ta il head 

now have a degree of fal cover which can be easily felt. 

4. Fat cover around tail head is evident as slight rounds soft to touch spinous processes can 

not be felt even with finn pressure and folds of fat are beg inning to develop over ribs and 

thigh of animal. 

5, Bone structure is no longer noticeable and animal presents a blocky appearance. Tail head 

and hip bone are almost completely buried in fatty tissue and fo lds of fat arc apparclll 

over ribs and thighs. Spinous processes arc completely covered by fat and animal's 

mobility IS impaired by large amounts offal carried. 

6. 

ll) For Zebu C alli e 

I. Condition scort:: 1 (L-) marked emaciatlOn- the animal could be condemned anle mortem 

2. Condition score 2 (L) transverse processes project prominently. spines appear sharply 

3. Condition score 3 (L -) mdi,idual dorsal spines arc pointed 10 the louch, hips, tai l-head and 

nbs are prommelll 

4. Condition score 4 (M-) ribs, hips and pins arc clearly ,"isible. musele mass between hooks and 

pins arc slightly conca"c. 

5. Condition score 5 ( f) -ribs usually visible, little fat cover, dorsal spines are barely visible 

6. Condition score 6 (M+) the animal is smooth, dorsal spines can not be seen. but are easily fel! 

7. Condition score 7 (F-) animal is smooth and well covered but fat deposits arc not marked 
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8. Condition score 8 (F) fat cover In crit ical areas can easily be seen and felt; transverse 

processes cannot be seen or fe lt. 

9. Condition score 9 (F-) heavy deposits of fat is clearly visiblc on tail ·head. bri skct. dorsal 

spines, ribs and hooks. 

An nex 4: Desc ription of Body co nditi on sco rin g 

Body Scoring Desc ription 

Score 1: Severe Emac iation 

Score 2· Thin condition 

71 

Individual bony plants are all prominent: 

the vcncbrae are sharp and district. hooks 

and pins arc sha rp. with neglig ible flesh 

covering them. thepararecta l fossa below the 

tai l head is deeply sunken. The area over the 

gluteal musculature (bem·een hooks and 

pins) is severely sunken. This Score IS 

extremely rare in healthy daIry cattle. It is 

indicam·e of Severe cachex!a. 

Bony processes are notable. but not sharp. 

Ind!\idual lumbar \'Cn\!brac are not distinct 

but are \ ·isible. The transvcrse process of the 

lumbar is prominent and stands oU! sharply 

They fonn a notable shelf. The area between 

the hooks and pins is more filled than with 

the score of 1 but is still concave. The 

pararectal area IS still conca\"c and 

depressed. but the bones have a fleshy 

covC'nng. 



Score 3: Moderate Condit ion 

Score 4: I leav)' condition 

Score 5: OBESE 

Source : Radostits et ai , (2001). 

Anne\ 5: List of Reagents 

I. Reagent s for LJ media 

Lacto-asparagines 

~ I ono PotassIUm Phosphatt.: 

lagnesium sulfate;: 

~ l agneslUm citratt; 

Potato flour 

There is a smooth covering of flesh over all 

bony parts: Individua l lumbar prominences 

are not visually di scernible but fonn a 

rounded ridge. The transverse processes of 

the ve rtebrae no longer fonn a di st inct shel f. 

Pins and hooks are rounded. There is only a 

sl ight concavity between them. 

The pararecta l fossa is smooth, with out 

obvious fat filling. 

All bony pans an.: wcll Covcred: 

The lumbar area is fat. with no dorsal 

processes of the spine visible. The Hooks 

and pins are well covered and the area 

between them is flat. The tail head IS 

surrounded by obvious subcutaneous fat. 

Almost no bony strucrure is Visib le. There is 

significant subcutaneous fat. A body score of 

5 is rare in dairy Cattle. 

l.6g 

2Ag 

2Ag 

O.6g 

lO.Og 



Glycerol · 

Malachitc green 

Whole egg 

Distill ed w;tter 

12.0 ml 

0.4 g 

1000.Om l 

600.0ml 

• Replaced by 0.4% pyruvate fo r M.bovis 

II. Regents for Decontamination procedure:-

I. Sodi um lIydroxidc (2-4%) 

~ Sodi um hydroxide 

~ Distill ed water 

2. 0. 1 N Hydrochloric acid 

3. Bromo cresol so lution (0.005-0.0 I %) 

N. B. All the three are aUlocla\'cd and stored at 4 °c 

III Reagent s for Ziehl - Neelsen Acid-Fast Sta in 

J. Carbolfuchs in Stain 

., Basic fuchs in 

:r Ethyl alcohol (95%) 

,.. Pheno l (melted crystal) 

2. Acid - Alcohol 

;- Il ydrochloric acid (concentrated) 

;- Ethyl alcohol (95%) 

3. Methylene blue (Counler slain) 

, t-. lelhylcne Blue (90% dye content) , Ethyl alcohol (95%) , Potass ium hydroxide 80.0 I %) 
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4.0g 

200.00ml 

O.Jg 

10.0 tnl 

5.0ml 

3.0 tnl 

97.0 ml 

0.3g 

30.0 ml 

100.O ml 



IV. Rege nts ror iacin production test 

I . 4% an iline: 96 ml ethyl alcohol (95%)+ 4 ml co lorless anili ne 

stored in a brown bott le nt 4°C. 

2. 10% Cyanogen bromide: 5 gm Cyanogen bromide inSOml dist ill ed water. 

Stored in a brown bott le at 4°C. 

v. Reage nts ror Nitrate Reduction test 

I. 0.01~ 1 NaN03 in 0.022~ 1 Phosphate buffer 

, N"N03~O.085g 

, KH2P04~0.485g 

;... Distilled H20=100ml. 

2. concentrated Ilel: 10 ml cone. Hel in 10 ml dist.water 

3.0.2%. sulfanilamide 0.2 gm sulfanilamide in 100 dist. Water. 

4. O. I % ethylene diaminc dihydroehloridc: 0.1 gm n-( I-naphthyl) ethylene diaminc 

dihydroch loridc in 100 ml dist. Water. 

N.B. :! -4 kepI in the refrigerator 



Annex 6: -Test Procedure of AFB ("esta l, 198 1) 

... Prep::lft: smear, a 3mm loop to sprcad a loopful over an area of 2-3 square em or 

smear a drop on the "Iide with a pipette. 

... Fix smear using a Bunsen-flame and pass the slide 3 limes slowly over its cone of 

heat. Do not scorch. 

... Place a piece of filter paper over the smear. This holds the carbol fuchsin on the 

slide. 

... Covcr the filter paper with carbol fuchsin and heat the slide to steaming with a 

Bunsen flame 

• If a Bunsen-flame IS used. heat gently to steaming (DO NOT BOIL) and allow 

standing 5 minutes without funher healing. If the slide dries, keep it moist by 

addmg more carbol fuchsin without addinonal heating . 

.z. RemO\"c paper strips and wash slides with tap water. Drain . 

.z. Decolourize with acid alcohol until no morc colour appears in the washing (about 

~ minutes). Thick smears may require longer. but not o\"cr-dccolounze. since 

some mycobacteria may lose their acid-fastness if this is done . 

.z. Wash With dIstilled or tap water. Drain . 

.z. Flood slide with methylene blue Counterstain for 1-~ minutes . 

.z. Wash with distilled or tap water. Drain . 

.z. Or), In air or over gentle heat. Do not blut. 

.z. Examme smear with oil immersion lens. takmg carc to wIpe the lens well after 

each examination. especially if the smear is posn:m.! Three long lines the length of 

the sm~'ar or nine shan lines the WIdth of thl.' smear arc examined. The bacilli arc 

stamed red and the background material IS stamed blue. 
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A nnex 7: - Nitra te Red ucti on Test 

Mycobacterium tuberculosis produces the enzyme nitroreductase. which catalyzes the reduction 

of nitrate to nitrite. Some of the other atypical mycobacterial species that reduce nitrate could be 

differentiated from M lIIbe/'culosis by the Pyrazinamidase test. The development of a rcd colour 

upon addition of the reagents indicated the presence of nitrile and a positive test result for 

mycobacterium wberculosis. Most mycobacterial cultures to be tested for nitrate reduction were 

examined 3 to 4 weeks after inoculation onto the subculture medium i.e . after visible colonies 

appear. 

A) I}rocedure 

I. Add 0.2 ml of sterile di stilled water to a 16 x 125-mm screw cap tube. 

2. Use a steri le spadc or applicators --------the water 2 spadesful of growth from a 4 week 

old cultun! on Lowenstein-Jenson or some other egg-base medium. 

3. Add 2 ml of the Na 01 substrate to the lube. 

4. Shake by hand and incubate upright for 2 hours in a 370C water bath. 

5. Remo\-e from the water bath. 

6. Add one drop of reagent #1 

7. Add two drop of reagent ;:2 

8. Add two drop of reagent ;:3 

9. Examine immediately for a pink-to-red colour 

B) Res ults and int erpretation 

Positive = }' Iay range from pale pink (:) to dc~p red (5 ...... ) wht.'n compared with the colour 

standards. Only 3 ...... to 5- arc considered positive. 

Negative = No colour. 1 f no colour develops. the test is either negative or the reduction has 

proceeded beyond nitrite. Add a small amount of powdered link to all negative tests. 

a) If nitrate is still present. it will be catalytically reduced by the link. and a red colour will 

develop, indicating a true negative 

b) Ifno colour develops when link dust is added, the original reaction was positive, but the 

nitrate was reduced beyond nitrite. Repeat the test in this case to confinn the observation. 
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Annex 8: - Pyrazinamidase (PZA) 

One of the most useful biochemica l tests in the classification scheme for a M. bovis is 

susceptib ility to Pyrazinamidase. The dcaminal iull of Pyrazinamidasc (PZA) 10 pyrazinoic acid 

and ammonia is helpful in separating the weakly niacin-posi ti ve stra ins of M. bovis from M. 

tubercu losis and in distinguishing M.bovis from members ofthc M. avium complex. This enzyme 

acts to splits pyrazinamide [0 pyrazinoic ac id in 4 to 7 days. Mycobacterium bovis was 

Pyrazinamidasc negative even at 7 days, whereas both M. tubercu losis and the M. avium 

complex were positive within 4 days. 

A) Procedures 

I. Inoculate the surface of two tubes of medium with a h~a \'Y loopful of growth from an actively 

growing cu lrure (2 to 3 weeks old). Thl! inoculum should be hca\'Y enough to be visible. 

2. Incubate cultur\!s and controls at 370e. 

3. After 4 days, add 1.0 ml of freshly prepared 1% ferrous ammonium sulfate solution 10 each 

unknown culture, to the co lour contro l standard. and to one each of the positive and negative 

comrols. 

4. Leave tubes at room temperature for 30 minutes and then examine for a pink band in the agar 

medium. 

S. Refrigerate negati\·e mbes for an additional ~ hours to minimize gro\\1h of contaminants from 

nonSlcri lc ferrous ammonium su lfnte so lut ion and examine the medium again for a pink band in 

the agar. The co lour is easiest to detect by I!xamining the tube against a white background and 

using incident room light. 

6. If the four-day tube is negative or doubtful, r~peat the test at 7 day using thl! second tube. 

7. If the four-day tube is positive, the second tube may bc discarded without further examination. 

B) Result and interpretation 

A pink band. whieh fonns in the substrate agar and diffusl!s into the medIUm. indIcates the 

cnzymatic hydrolysis of PZA to free pyrazinoic acid. 

Pos itivc = Pink band in agar 

Negative = No pink band in agar 
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Annex 9: - Thiophene-2- Carboxylic acid hydrozide (TCB) 

Thiophene-2- carboxyli c ac id hydrozide sensitivity lest was used to di stinguish M. bovis from M. 

tubercu los is and other non- chromogenic s low growing mycobacteria . M. bovis is sensiti ve to 

low concentration of TCH. M. tubercu losis and other spec ies of mycobacteria generally arc 

res istant to this compound. The test procedure for Tell sensitivity is indicated in the annex---. 

A) Media and supplies 

rvliddl ebrook 711-10 medium 

Thiophen-2-carboxyli c acid hydrazide (Aldrich Chemical Co.,Milwaukce,WI) 

Strile scrcwcap tubes or four-section Petri plates (plast ic quadrant plates). 

8) Preparation 

Prepare two batches of complete,enriched Middlebrook 711-10 medium. One balch is poured as a 

drug-fTee control medium: to the other is added sufficient filter-sterilized TCII to make a final 

concentration of 2 pgtmJ. Dispense each medium into sterile, screwcap lubes or. preferably. into 

four-sectioned Petri dishes. 

C) Procedure 

1. Dilute a 7-day-old liquid test culture to 10-3 and 10-5 (I: 1000 and I : 100,000) in steri le 

saline or water. 

2. Inoculate one control and one drug-containing medium witb 0.1 m! of each dilut ion. 

3. Incubate for 3 weeks al350C in an atmosphere of 10% carbon dioxide -90% air. 

0) Result and Interpretation 

Record the organisms as resistant to TCI I if gro\\1h on the drug-containing medium is equal to or 

greater than I % of that observed on the drug-fTee control medium. 



9. CURRJC ULUM VITAE 

I. Personal data 
Name 
Dale of birth 
Place of Birth 
Nationa lity: 
r-. larital stafUs 
Children 
Religion 
Profession 
Occupation 
Office contact 

~ fohammcd Ali i-Iusslen 
August 18. 1960 EC 
Adi-Arkay. North Gondar 
Ethiopian 
l\ farricd 
Two 
Islam 
Veterinarian 
Integrated Livestock Dc\'clopmcnI project (ILDP).\'cLhcad 
E-mail: mojcanam1hahoo.com 
~ I ob ile : 09 113876;1 0918774247 

2. Educationa l background 

, Year In EC Institution Award 
1966 - 1971 Adi -Arkay elementary ,nd -

Junior School 
19- 2 - 197; Addis Kctcma (Addis Ab'ba) Ethiop ian School Lea\'ing Certificate I 

and Examin:lIion 

I 
F :lsi ledes( Gondar)C amp. Sec, 

1 School 
1 1976 - 198 1 Addis Ababa Univers ity. Doctor of Veterinary r..lcdicinc (D Vr.,'I) I 

, Facultv of Vel r-.ledicine 
1997 - 1998 Addis Ababa UmwrsllY· t>.ISc in Tropical \'clcnnary EpidemIOlogy I 

I Facultv of\,c1. r.. ledicinc , 

3. Add itional Training 

International Technical Amfklallnscmmatlon Training. L'psaJa. Sweden. orgamzed and 
financed by Sweden International Development Agency (SIDA) and air ticke t by ILDP 
(Scpt.-Oct.2000). 

2 Computer literacy: Word processing, ~ I ierosoft excel 

3. Applied sam pling methods. socio-eeonomic and agricu ltural research data. analysis and 
mterpretation usmg SPSS nnd r..fSTATC at ILDP head qunner office (9- 13 ~larch 2002). 

4. Forage and seed production. and inventory held at Il DP head quaner office. Gondar ( 15-20 
April 2002). 

79 



5. Participatory Rura l Appraisa l organized by ILD P head quarter office and the Ethiop ian 
Management Institute, held at gorgora port. Gondar (23 Dec.200l to I Jan 2003). 

6. Educational tour to Nationa l Dairy Deve lopment Board of Ind ia (ND DB), Anand, Gujirat 
state, organized by IL DP and AEDC (1 July - 26 August 2003) 

4. Work experience 

Year Institution 

1980 - National Ticks and Tick disease 
1981 Control Center and Institute of 

Agricultural Research Institute 
(tAR) 

1982 - t>.linistry of Agriculture 
1989 
1990 - Inteh'TIlted Livcstock Development 
1996 I projcct (ILDP).Gondar 

1998 Ethiopian Il ealth and Nutrition 

I 
Research Inst itute (EI INR I) 

5. Language skill 

Amharic: 

Tigrigna: 

English: 

\I ather tongue 

Communicate 

Writing and spcakmg 

Respon sibility 
Research as undergraduate associate 
on host resistance to ti cks in different 
breeds of canlc. 

Distri ct and Zonal Veterinary 
department head. 
Vcterinary department head 

Graduate associate deal ing with 
human and bovine TB rescarch mainly 
iso lation and characterization of 
mycobacterium. 

6. ~ l e ll1 be rs hi p : l\ lember of the Ethiopian Velennar), Association (EVA) 

7. Resea rch out pu t 

1) 1·lost resistancc 10 ticks in different breeds of cattle at Bako, TAR (DVl\1 thesis paper, 1991) 

2) Survei ll ance of Bovine brucellosis in Nonh GondaI' administrative zonc. 

3) The Status of bovine tuberculosis in selected di stricts ofN.Gondar (t-. ISc thesis) 

,. 



10. SIGNED DEC LARATION SHEET 

I, the undersigned, declare that the thesis is my original work and has not been presented for a 

degree in any other university, and that all SOUTCe..\; of material used for Ihe thesis have been duly 

acknowledged. 

Name Mohammed Ali Hussien 

Signature 

Dale of submission d 3 -a~ 00 

This thesis has been submiucd for examination wilh our approval as university advisors. 

Dr. Adcmc Zcrihun 

Dr. Gczahagn t-.famo 

8t 



1117 
1.0H 

2C06 

The .status Of Bovi ne Tubercul 
osis In .selected ;,rea Of North 
Gonder fidminstr~tive Zone , L~hio~ 

C-1 


