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A cross-sectional study was conducted in ted 1 p ant a 

area of Adami-Tulu-lido-Komb Icha istrict, r mil' Rcgi n 

Ababa between October 200 to March 2009 to d t rmin the 

iation ound in Rift lley 

t t ,160km outh ddi 

of bruc lIosis in 

small ruminants and human risk group (farm r ), well in\'e tig te the p t ntial ri k 

factors associated with seropre alence of brucello i. Pr p rtion I ampling m th d \va 

employed to include 160 households and 2340 m II ruminant (1565 goat and 775 he p). h 

sampling involved small ruminants abov 6 months of age and hum n ri k gr ups (f; rmers) who 

had close contact with small ruminants, visited the District's h alth c nter nd had the mptom 

suggestive of brucellosis. The primary sampling unit \- a a flo k or a hou hold having at lea t 

one or more sheep/goat. The 10 peasant associati n were s lect d p rpusib Iy ba ed n 

accessibility of flocks and other logistics like tran p rt facilitie. onv nil:nt amling method was 

employed to gather 230 sera from human risk group (e pecially farm r ). Ab ut ml and 5ml of 

blood samples were collected from jugular and brachial vein of hoat and human, re p cti\' I, 

using plain vacutainer tubs. Blood sample were al\om.;d to lot trill t '1111 l:ratllfl: and th-! 

harvested sera were stored at -20°C until analysi . Blood sample collccti n nd public health 

surveys were ' conducted in collaboration with the district's health c nt r in titution' thical 

issues were observed in th studies and sampling invol ing human ubjects. II the s rum 

samples were screened using Modified Rose B ngal (mRBP ) and all th p sitiv s r and 10% 

of the negative sera were further teste using compl ment fl. ation te t. ut of 2340 bloo 

samples, 107 sera were positive by mREPT. pon further te t f 107 P iti e and 230 negativ 

sera only 90 of 107 and 16 of 230 sera were p iti c b nly 90 erially itive 

sera were used for the subsequent data analysi. h vcrall indi idu I and h rd 

seroprevalences were 3.8% and 2 .1 % r p ctivel. h 4. % in goat and 

1.9% in sheep wh reas 4.2% in females and 2.2% in m ignificant diffl renc 

was observed among different ag groups in which the ero r \al nce of ruc 1I0si was 6.5% 

in young ages, 3.1 % in adult ages and 3.8% in old ag . B th uni ariable and multi ariable 

VIII 



I 
I 

logistic regr ssion analy show d tb signifi nt ie with r positivity 

of small ruminant brucellosis. ath r d rom th district' 

health center in collaboration with th pu lie h alth in ·tituti n itivc era 

mRBPT but all the human sera \ .... rc n gativ )' ' . In e nclu i n,th pr nt studies rv d 

to demon trate the wid spread urr nee of Brucella nti roprcval n In -m II 

ruminants . 

Key word : mRBPT, T, Brucellosi mall Ruminant, uman i k. roup, eropre alence. 



I. I • R 

Livest ck pIa s a crucial role in th Ii\' lih d of th m ~ ri y fei ans. \ r hIt 

d cades. the population grov.1h in sub- aharan Afric combin with ri ing r capit in orne.: 

has resulted in high demand for fo d of anim I orign. Th \\ orld 8 nk has e timat that 

demand for milk and dairy products in sub- aharan frica will in rease b} -.5 million tons by 

the year 2025 with an annual growth rate of 4%. questioning th upply side \ orld bank. 1992 . 

Livestock contributes about 15 and 33% of th national and aJlcultural GDPs. respectively. 

Hides and skin contribute 17% of the countr) . s annual export earning. v,hile other li ... estock 

products and live animals contribute about 1-25%. The greatest share of this income is from 

small ruminants. But, the contribution of Ii, estock is inconsistent and fluctuating due to several 

factors such as poor livestock management, prevallence of different livestock diseas s. 

inadequate veterinary services, lack of market-oriented livestock production reflected by lack of 

trade routes to the market, using animals for meat as secondary to draught power high rates of 

smuggling of livestock from the pastoral areas and reccurent severe drought were among them 

(CSA, 2004). 

Small ruminants are associated \.\ith the rural poor. They pla~ a big role in supporting the 

livelihood system of the poorest men and \ omen livestock keep rs, especially in the 

marginalized areas. Inspite of its Ii elihood contribution and contribution to the Ii estock 

economy, this sub·sector received only very small attention in the poor countries and diseases of 

small ruminants affect the incomes of smallholder fanners in sub- aharan Africa by reducing 

product i ity or through loss of the animal (Ibrahim, 1999' ebastian 2004). 

Brucellosis is a major zoonotic diseas widely di tributed in b th humans an animal 

especially in the developing world. The occurrence of the disease in humans i larg Iy dependent 

on the animal reservoir and high rates of brucellosis infection in sheep and goats usually cause 

the greatest incidence of infection in humans (\ H 19 7' Banai 2002' uti rei al. 2005 . 
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2.1. 

Bn/cella spe i are mpriscd f uirin' an anim I h t ~ r 

their survival and maintenanc and in natur lht!)' are p th g n th t J n t multiply in p n 

en ironments. Brucellae are m 11 ram-neg ti\'. ric, c pn phillie. non r~ rmig. non 

l: ;,ulat (1 , noruno 11., c (.; ob 'il I r hon r li m' uring r m 0.6 1.5 ~m long an 0.5 to 

0.7 ~m wide. Apart from Brucella 01'1 and Brucella neol mae, II are oxidas -p sitive. II 

Brucella species are urease-positive except Brucella ovi . Brucella 0 \'1 and som bi t 'pes of 

Brucella abortus require 5 to 10% C20 for primary isolation ( uinn el al. 2005). The ar 

usually arranged singly, and les frequentl in pairs or small groups. The morphology of 

Brucellae is fairly constant, except in old cultures \ here pliomorphic forms may occur. 1'( 

species are recognised within the genus: B. abortu B. MeliJen is B. uis B. Canis and B. 

Neotomae. With respect to the current classification of Brucella species according to the 

preferential host two new speci s ha e been r cognized: B. Pinnipediae (for pinnip d isolates 

and B. Celaceae (for cetacean isolates) (Moreno e/ al. 2002' Bricker, _002' Bounaadja et al. 

2007). Brucella mel i/en is (bio ars I, 2 and 3) is the main causati e agent of 0 ine and caprine 

brucellosis. Sporadic cases caused by B. abort II and B.suis have been observed but clinical 

disease is uncommon (Walker, 1999; Seifert, 1996' Banai 2002; Cutler e/ al., 2005' OrE _OOOa). 

Some of Brucella species are further classifi dint biotypes (bio ar ). The numb rs of bio ars of 

the different species are shown in Table I.The biotypes within the species are differ ntiated on 

the basis of combinations of characteristics. These include carbon dio. ide r qui ment, h drog n 

sulfide production, urease activity and growth in the presence of d serological specificity 

phage typing and oxidati e metabolic profil s (Bar nan P ters ns. ) 9 4; uinn et 01 .. _002 . 

Brucella organisms are catalase positive and contain cytochrom C. Th y usually do not ferment 

carboh drates or reduce nitrates, do not produce indole, utilize citrat liqu fy gelatin e blo d 

change litmus milk r produce acethylmeth I carbin 1. The guanine plus c t sine ( ) content 

of Brucella is 55-58 mole %. Difference betwe n pecle f Bru ella pen on bi hemical 

tests, including C02 requirement, Hz pr u tion gr wth n dye m dia, agglutination with 

3 
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m n pc ific ro. phage ly i . an · idali n u rat . Bru /Iii C nt In 

characteri lic ur c 

B (me/itensi antig 05. re pCCli\d)'. Th y havc 

chains of a smooth lip polysaccharid ( LP alt ch d I the OUler 

antigens are present in varying amount in all sm 

s me pecie an the other ty pn;d min nt in th 

abortu 

I)" ch ri 

minant in 

in 0 h r 

bacteria such as Yersinia enJerocolitica : 9 can cau cro -r aClions \\ ith Eru ella. he rough 

Brucellae: B. ovis and B. canis an r ugh strains of sm th io a d not pres nt 

antigens on their cell surface but, inst ad present other antigens on th LP and oth rout r 

membrane proteins (Hugh el aI., 19 4). 

Table): pecies, biovars and reservoirs of brucellosis 

Species of Brucella No ofBio ars Reservoir hosts 

B. melilensis 3 Sheep goat cattle 

B. abortus 7 Cattle 

B. suis 5 v.1ne 

B. canis Dogs 

B. ovi 1 heep 

B. neoJomae R dents 

B. pinnipediae* ot determined Otter, seal 

B. celaceae* ot determined 

* pecies not yet appro 

Human brucellosis can be caused by B. abo rill . E. melilem·i and E. IIi bi ars 1-4 an rare I 

B. coni or marine mammalian Brucella. Liv accin s fi r B a rill an B. melile i w II 

as the B. canis M- strain are also pathog ruc for humans. Brucella ovi B. neolom e an B. ui 

biovars 5 ha e not been linke to human di ase R nukaradh el 0/. 2002). Th species f 

Brucella affecting human being and the Ie el of lh if lh genicity are sumrnariz in Table 2. 

4 



. ble 2: 'pi if! ityoJBru 110 

Brucella pecles 

B. s·w \ me High 

B meliten i he p,g 1 High 

B. aborru Cattle, bi on Intcrm di !t.: 

Marine pecie<; Marine mamm 

B. o\'is heep 

B. neOlOmae Rod n 

ource: Chan and Hardiman (1 93) 

2.2. Epidemiology 

2.2.1. World distribution 

Is Rare 

n 

'on 

Brucella melitensis is primarily found in intensi e sheep and goats raising areas and is a serious 

problem in almost any area of the world where large numbers of sheep and goats are found 

(Corbel and Hendy 1985; Quinn el 01., 2002). Factors influencing the epidemiology of Brucella 

infection in any geographic location can be classified into factors asso iated with transmission of 

the disease among herds and factor influencing the maintenance and pr ad of the infi ction 

. within the herd (Crawford et 01., 1990). Further factors as ociated \ 'th brucellosis include: h st 

factors (age sex and breed) agent and extrinsic factor (en ironment factors) including 

marlagement and ecology influence its transmission and maintenance am ng and \ 'thin hosts 

(Nicoletti, 1980; Mikolon el al., 1998 ' Garin-Bastuji el al., 2006). 

Brucella melitensi infection in sh p app ars to ur cndemicall in the 1cdit rran r gion 

especially along its n rthern and astern shore stretching thr as far s uth as 

the Arabian peninsula and as far east as Mongolia. Parts of atin meric ar also seriously 

affected, especially Me ico, Peru and n rth rn Arg ntin . The di 

India. However North America (except exico) is belie e to b 

(except for sporadic incursions from the south) 

5 

frica an 

ar orth rn ur 

ustralia and w Zealand. f 



th thr c di r nt f Bru /fa m'li/en I • bi \ r pr min in 

M diterran an iddl 

The io ar 1 and 2 h e 1 oun ric , 110 \ C 'c r, thc 

pr cise r cogniti n f biovar 3, specially it di fer nli tion ir m m tim 

equi ocal. (F /01 H, 1997; Iz ret af., 200_). 

lthough Brucella melitensi has een ra icar din mo t indu trializ r ~ions, it curr n IS 

increasing in developing untrie, parti ularl 10 m Medit rrancan nd 1id I East rn 

countries. Available infomlation indicat s that B. meli/en i infc ti n i m stly wid prea 10 

Egypt, Sudan Syria, Morocco, Turkey Gre ce pain, and Italy, and in s m Latin merican 

countries countries. It is also a common infection of animals and human in countries neighbouri 

countries (Argentina, Me:ico, P ru and Brazil). It is al ammon inft tion of animals an 

humans in countries neighbouring Turkey. Brucella meli/ensi has be n reported to be the 

primary agent responsible for sheep abortions in Turkey ( ahin et af., 200 ). Areas currentl 

listed as high risk are the Meditterean Basin (Portugal, pain, outh rn France Itally Greec , 

North Africa), South and Central America, Eastern Europ, sia, Africa, the aribbean and 

M.iddle East Region (Tale ki el af., 2002). 

In humans aprine and ovine bruc 110 is caused by B. melilen i is b far th most important 

clinically apparent disease with a limited geographical distribution but remains a major problem 

in the Mediterranean region, western Asia, and parts f Africa and Latin America. Although 

sheep and goats and their products remain as th major source f infection Brucella melitensis in 

cattle has emerged as an important problem in some southern European countrie Israel Ku\\ait 

and Saudi Arabia. Thus bo ine BnJcella melitensi infe ti n i em rging as an increasingl 

serious public health problem in some countri . In me tin American c untri particularl 

Brazil and lombia, B. sui is r rted in cattle in which th y me m re im rtant than pigs 

as source of human infection. The true incid n f human bru ell sis i unkno\ an report d 

incidence in some endemic areas varies" id Iy from < 0.01 t > 200 r 100000 p pulation . 

While some areas such as Peru Kuwait and arts of audi ra ia have "cry high incid nc f 

acute infection ( or el 1997). 

6 



Human ru ell i 

high t reva! nee human bruccll i i 

n the basis f the pro 

B.melite ri . 'Thes in t1' ': 

Lu.cbourg:. \ dtn tUld the 

is carried out in accordance \. ith th rquir men 

from B.melitensis (G dfroid and Kasb hrer, 2002 . 

[l phi di 

irccti Vl: 1/6 I 

nin 

fre f 

rarn 

on Irm th fr m 

There are so many factors that can afti t th pr al nee of brucello is in \'ariou speci s of 

live toe '. Prevalence of brucellosis can vary according t climatic condition g ograph ' 

species, sex age and diagnostic tests applied. Though i istribution is worldwide' yet 

brucellosis is more common In ountries with poorly standar IZ animal and public health 

programme (Capasso, 2002). e\ Brucella strains r peei s may em r e and e. isting Brucella 

species adapt to changing social cultural, travel and agricultural environment (Godfroid et at., 

2005). Bio-varieties of Brucella vary with respect to geographic region. B. melitensi bio ar 1 

from Liby~ Oman and Israel and B. melilensi bio ar 2 from Turk and audi Arabia ha e been 

isolated. B. melilensi biovar 3 is the most commonJy isolated sp cies from animals in Egypt, 

Jordan I rad. Tuni ia and Turkey (Refai. 2002 . 

In general brucellosis can be found in any season of a year. The epidemic peak oc urs from 

February to July and is clo ely related to the months associated with deli ery and a rtion in 

animals (Shang et a/., 2002). In human prevalence of the di ease is high (39.5%) in surnm r 

season ( alari et at., 2003). otifications of human bruc 1I0si , which are mandatory in Italy 

reach a peak between April and June. Hower, co id ring th standard incu ati n rio of2-4 

week and the fact that lamb slaughter is tra iti nallyat peak during the it might 

be expected that occupati nal e posure W ul result in a p ak f human c betw n arch 

and May. The observed p ak bet\. n pril an June uld be related to th produ tion an 

consumption of fresh chee startin just after lamb slaught r ( e- 1 i et I., 2005). 
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W rldv.id • th tru hum 

areas van \~id ly fr rn < 

Islamic Republic of Iran, J r n, 

combined annual total of mor than 

un no" 

' nd Ar 

inc; enc r p rt in kn wn brucell is-en mic n:a rna' relle t the 

of !>urveillam.:\! an n: fling. In _ 0, altog~thcr 2 57 hum n 

reported in the EU compared t 3 99 cases in 13 mber tat 

c in n 011-

(R ft, 2002). 

Brucella melitensis is the major cause f abortion in h ep and g t in man untri and th 

infection is widespread in India. Resent ser logical urveys of mall ruminant bruc llosis 

indicated varying levels of inti tion in different states of India. A number of 4.9% f sheep an 

7.6% goats in Karnataka (D sai et al., 1995); 11 % of sh ep and 18% of goats in north rn state of 

Delhi; 50% of sheep and 16% of goats in Punjab and 33% of she p and 30% of goats in th~ 

western state of Rajasthan (Kumar el al. 1997b); 55% of goats in Andhra Pradesh (Mrunalini et 

al., 2000)' and 24% of goats and 4,7% of sheep in Uttar Pradesh ( ingh el al.. 2000) have been 

recorded. In a national survey of sheep and goats brucellosis test d serum samples originating 

from 10 states, which included 6305 from sheep and 3849 from g ats indicated the v.id spread 

prevalence of small ruminant brucellosis in the country (Isloor et aI., 1998b; Renukaradh a et al., 

2002). 

Brucellosis is present in many parts of the world. But information on its distribution i rather 

sparse in these parts of the world. This is probably due to th fact that the disease which belongs 

to IE Li't of dis ase r main in idi us in vvhich many countrie \ 'th limited resources give 

priority to more other p cular di ases like fo tan m uth di ase sh p pox rift valley fe r 

pests des petitis ruminant, caprine contagi us pleur pneumonia ( enkirane, 2006). ine and 

caprine brucellosis is distributed worldwid and i major problem of ra ian P ninsul \ st 

Asia, and parts of Latin America and Africa (F , 2002). 

Prevalence aries within and among c untrie \ hich could due t difli r nt factors such as 

herd size management ecology and biology of the di ase. he er revalence carrie out in 

different African and Middle East countries r ealed pre alenee that range fr m 0.3% t _I % in 
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g t and . % t , ;n '''hi h m 1 pr 

The that curn:d in Ig rio in 1 

gats. Whilst the herd Ie 1 pr valence w re .5% nd 2/~. r' 

1991 in a place called at! a h rd pre alen 

g ts,\ ere recorded (B nkimn ,2 6). Th pr val nee di tr; uti n 

due t 8. melitensi and B. ovi in som frican ountr; i giv n in 

no 12% in 

u i i in 

\.:lively in hec an 

11 rurnin' III bru ell is 

Table 3: Pre alence distributi n of B. melilensi and 8. ovi ' in me rican c lIntrie 

Country 8. melirensi 
Egypt + 
Ethiopia 
Kenya + 
Sudan + 
Somalia + 
Eritrea D + 
Libya + NO 
Algeria 0 + 
Tunisia 0 
Niger + 
Nigeria + D 
Cote de our D + 
Zimbabwe 
Botswana ND + 
South frica + + 

++: High prevalence; +: poradie low preval 
Sources: F AO (2002) and Corbel (1997) 

2.2.2. Occurrence of mall ruminants brucellosis in Ethiopia 

The status of small ruminant brucello i in Ethiopi is not well kn \\n. Thi. y be du t th 

little attention given to mall ruminants. bsence f r search cti iti in anim 1 di ease 

veterinary development, and lack of awarene about economi al an f the 

disease have contributed to the paucity f inti rmati n. limited ser surveillan e cam d ut s 

far indicates that brucellosis may be on f the m t important ise e in go 15 an sh p In 

many communiti. serosurveillance study carried out in mall ruminant in Afar and mali 

Region in 2005 d mon trated that the dis in thi pi The rosurveillanc fin ing 
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w r 14.6% in he p' nd 1 .2% in g t in 

It gi n YI Ital,20 5). In n ther 

of 1.5% in he p and 1.3% in g 

the di ase \ as als contimlcd and re 

Regional tate, acc rding t the annu 

r: 1.7% in 

'ntrul hi 

f do 

200S.The tatu<; f mall rumin nt brucello i in ·thiopi ho\\n in I bl 

Table 4: Pre alence ofbrue llosis in small ruminant in thi pIa 

Country ource 

Ethiopia: Central high land I.S% 1.3% Tekelye and Kasali, 1990 

Afar Region 14.6% 16.2% Yibeltal, 2005 

Somali Region 1.60/0 1.7% Yibeltal, 2005 

Afar Region 3.2% 5.8% shenafi t al 2007 

Borena 1.09% Teshale et al 2006 

(RBT) 

Konso and AAC 1.6% 3.2% Mengistu, 2007 

AAC: Awassa agricultural college' RBT: Rose Bengal Test. 

2.2.3 Transmission and source of infection 

According to the Fo d and Agriculture Organization (F ) the World Health rganization 

(WHO) and the Office International des Epizooti (OlE) brucellosi is consi er as the most 

wide-spread zoonosis. The importanc of the disease lies on the er public h alth hazard it 

causes and the econ mie im et on the animal in ustry resulting in cffi t on total animal prot in 

supply (Mustofa and icoletti 1993). 

Human infection occurs due to direct contact with bl d pIa enta, fe or ut rin ecr tions 

of infected animals. Although consumption f raw an inti ct d animal r duc e cially milk 

and milk products repre nts an im rtant h alth hazard t consum rs. Th 

in the supramarnmary lymph n es and I mph gland in 80% of infect d animal \\hich continu 
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t c. rete the e rgani. m in their mil 

pidemi 10 y the di C' c- I Iamdy an 

ne the mo't im rtant 

ut th if Ii\' 

tran mit c 

mrurmnan nimals acquir the inti tion thr ugh r' I inge tion). 

routes. Th malO source f infecti n milk and milk pr u t an 

brucellosis is more likely to intr du d through importati n of in t: 

embryos (Banai, 2002). 

t r 1 in Ih 

t human minI)' r m 

in (\ und) nd . ual 

vlnc 

m n r 

Brucella melitensis is usually transmitted b tween animals ia conta ts with th plac ntas. fetus. 

fetal fluids and aginal discharges from infected animals. nimals ar inti ctious after ither 

abortion or full term parturition. Entry into the body occu by ingestion and through the mucous 

membranes, broken skin and possibly intact skin. Most or all Brucella speci ... s are also found in 

semen. Males can shed these organisms for long p riods or lifelong. Brucella can be spr ad b 

fomites including feed and water (CF PH, 2007' CDC, 2007). 

The source of infection is an aborting animal. As in cattle, the surrounding where lamb are born 

to infected ewes or where abortion take place can become greatly c ntaminated. Animal rna 

contract brucellosi by oral or cutaneous routes, or at birth. Infection b) inhalation is also 

possible \! hen healthy and aborting animals are k pt in 0 ercrowded p ns .. ·th poor sanitary 

measures. Transmission of B. melilensi from flock to flock usually follows the mo em nt of 

infected pregnant females. Howe er it can also occur ia infected males. \ ild animals an dog 

may transmit parts of aborted fetuses to oth r areas (Corb I 97' Radostit et 01., 

2000).Brucella can e ti und in milk urine fi c placenta an aginal s cr tion th t 

accompany natural birth r a rti n. In the case of n rmal full-t rm irth, kids fr m inti cted 

does are often infected and capa Ie of spreading the disc e ( aria, 2006). 

HUmans are generally infected through one of the thr e ways: ating or drinkin food 

contaminated with Brucella inhalation and Ihr ugh skin \! ound . The mo t c mmon way fi r 

infection is by eating or drinking c ntamin led milk and milk product. \ hen h 

or camels are infected their milk is contaminated with the bacteria. If the milk i not p t urize , 
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ten can be tran rni te t \ .. h rir k It mil r m I . 

rganl ms I n t '\ l mm n r 

ertain th 

rgani 'm i cultured and in a ir cmpl > c . 

fi r p rsons \\orking in '1 ught rh u e r meat packing plant 

infected through skin wounds r by accidentally ing ~ting th 

pigs Stauffer, 1998; utler and 

national as well as the international distributi n of men an 

different diseases, including bru ell i am ng animal popul tion. 

brucellosis by artificial ins mination only Brucella-fre 

donors should be used (Amin et aI., 200 l' DC, 2007). 

2.2.4 Risk factors 

the 

m' )' 

r. or wil 

m n incr es th 

ibility f spr ading 

prevent th transmi sion of 

Some of the risk factors which influence the occurrence of 0 ine and caprine brucellosis in th 

world, include lack of corral hygiene breed uncontrolled animal movements, shared communal 

pastures, and watering place (AI-Talafhah et a1. 2003). 

Management practices 

Once infected the time required t become free from brucellosis is increased by large her sizes 

aclive abortions, and loose housing (Radostits et al., 2000). Herd sizes and animal d nsities ar 

directly related to prevalence of the isease and difficulty in controlling inti tion in a pulation 

(Nikoletti, 1980; Walker, 1999). 

Unless the hygienic c nditions or m ure t pre ent th intr duction f the is and th 

resistance of the animals are impro ed all together th c n ition f; or rapid pread of th 

disease and subsequently resul in high pre alence of the dise e in th t parti ul h rd 

(Nicoletti, 1980; Radostits et al., 20 0). anag m nt pr ctic s ire ted at eliminatin infect d 

animals and minimizing exposure t a orted tissue greatly r duce the incidenc of the di e In 

commercial Ii estock operati ns (\ alker anagement risk facto for high urrence f 

infection are high stocking d nsitic r ho 109 and lambing lac f sanitary me ur 
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u c ptibility t in~ ction d pend tu 0 Ih' mm I . 

Younger animals tend I b mor r si tant t infecti \though 

irth r m in in 

II y m ture animal are much more l ptible t infc ti n, r gardl s 0 imals 

infected as adult remain in~ cled for li~ . 

has a greater influence on the deg f su c ptibility than ag. e au f I I 

and lambs borne of recently i~ t d moth rs ten to infe t th t c later in th ir li~ 'ik letti, 

1980). Introduction of infected animals can lead to rapid spread of th di eas l infe tion within 

the flock (Walker, 1999~ P HO-\ HO,2001 . 

There are controversial rep rts regarding the pre alence of bruc llosis in r lation to sex of 

animals, as some of the research worker reported significantly higher pre alence in females than 

in males. The relatively higher incidence reported among human femal s than males might b 

due to more invol ement of females in handling of Ii est ck. Th se ~ males may be highly 

exposed to the risk of infection through direct contact \ ith animals consumption of raw milk and 

milk products. Moreo er, risky practices in rural areas such as skinning of stillborn lambs and 

kids, as well as crushing the umbilical cord of newborn lambs and kids w'th te th can also be 

contributing factors (Hussein el al., 2005). However some r ports indicate that Brll ell antib y 

titers are not associated with sex (Muma et al., 2006). Higher pre al nee f infection in animals 

more than 4 years of ag compared t ounger animals has b en r a that the high 

prevalence of bruc Hosis am ng old r cows might be r lat d to maturity \\'ith the ad ancing age. 

Thereby, the organism may ha e pr pagated to remain eith r as latent infection or it rna . cau e 

clinical manifestation of the dis as (Kazi I aI, 2005' 2007). 

Environment 

Brucella survives freezing and tha\ mg. Vnd r prop r envir nmental c ndition , they sUfviv for 

up to 4 months in the milk urin \ ater d damp soil. In Ii uid manure the rgani m urvive 

for months, in humid faece for 22 weeks in a rted fi tus up t 4 m nth an in the u t for 44 
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days, in tap \.,ater r r 30 day, in [erik \\ ter t r 1 . Y , in d rt il up 2 m nt In 

fr z n il f, r tw yr. m n h 

(Weidmann. I 91; ifcrt. I 6. Brucel/a 

they persist and th ir survi al i innuen d 

n t multipl: in he en\ ir nm nt. ut 

to lui., _0 ). 

The resistance 0 Brucella pecie 1 the cnvironm ntal f; 1 on \\ hClher tht.:y are 

prot eted against the sunlight and high temperatur. rmal il pH and moi t nvir nm nt , 

which are rich in organic material, are favorable for the survival of th organi m. Brucella 

organism can survive for longer periods in the en ir nment, but does not multipl . in th 

environment (Walker, 1999; Quinn el aI., 2002; Anonym us el al . 2007b . 

23. Economic importance and public health ionificance 

2.3.1. Economic importance 

Caprine and ovine brucellosis caused by th zoonotic bacterium B. melitensis is an economically 

important cause of abortion in small ruminants. This infection causes significant losses from 

decreased productivity and loss of trade in much of the de eloping world. Brucella melitensis is 

considered to be a re-emerging pathogen. The co t of surv illanee to remain B. melilen is-free is 

significantly large (CF PH 2007). Brucella melitensi causes h avy economic losses in animal 

production resulting from clinical disease abortion, neonatal losses, reduced fertility d cr ased 

milk production, and emergency slaughtering of the infC(:ted animals. In addition the disease is 

an impediment to free animal mo ement and global trade (Rad stits et al., 2000). Reproducti e 

diseases and the resulting economic losses are a major probl m for the Ii e tock in ustry. The e 

losses are due to clinical disease, a rtion, n natal losse reduce fertility, decrease milk 

production and emergency slaughtering of the infC(:ted animal for animal in ustry repeat 

breeding, and cost of treatment and transmis ion f infectiou agent among the hr. It has en 

estimated that up to 90% of these 10 es are due to infectiou agents. It al 0 cause a arTier fI r 

international trade of live animal by being used as an impedim nt to fr e animal movemen and 

export (Murray 1990). 
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r lein lJ pi . i. r . In pr I in- I ient 

an \ ' 1 U 

c un ric amm 

nd meat avo iJablc 

pr ucts, tudi B, ub rill H: 

fir y ar after infecti nand 3% in e ch foil wing . ar. Applying Ihc c 10 ul ion 

of cattle with 100/0 animal infecti n rat and 20% repl 

.... uJ r..: ·.n a anim' ls p rIO, 

Livestock produ er and go t of 

these animal products for the consum r (Hugh et aI, 1994' oelh tal.. 2007; tan, 2006). 

In the last several years in Bosina and H rzego ina outbr aks of bruc 1I0si in mall ruminant 

and humans have caused gro\ ing con ms and resulted in significant econ mic loss . Th 

number of slaughtered animal she erely from 8,788 in 2007 to 32,000 in ~OO . In 

2008, 205,000 small ruminan were tested and 6 120 were found positi e. t th arne tim, 

315,000 small ruminants were t ed and 13,500 were found positive. In this country the she p 

and goats population is ab ut 1.1 million GA 2008). 

2.3.2. Public health significance 

Sheep and goats brucell i (xcluding Brucella ovi ) is a zo notic infecti n with imp rtant 

effects on both public health and animal health an animal pr du tion and is wi pread in man 

areas of the \ orld, particularly in some Mediterran an an Middl 

Brucellosis i a zoonotic illn " ·th a pre al n e of 60 to 80/100000 in 

Middle E tern countrie . Iran h a di ase incidence of I 211 0 000. 

dit rran an an m st 

m 

been identified to be at an in e risk. In r cent dade the risk fa t 

shifted from occupational hazard to the c nsurnption of contamin ted ~ 

cheese. Human to human transmi ion is rar and its inti ctio ness by the a ros I r ute m 

a potential for bioterrorism an transmission in laboratori Gh ffarp ur el ul., 2007; 

2007). 
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1 
I 

n t nly lem Ii \ ith bi 

l.:rity 

lab rat rie t tly id r 

bi terrori m. B fore 54, wh\!n Britain ,\ 

n . the nit d tat to de\cl p \\cap n. I hi mi r 

be effecti ely dis 

American military weaponiz d Br ui· in 1954. howey r, hanging glob I rc.: ult d in 

abandonment of the.-\! efforts fI llo\\ ing c.: bi logic I and to n\ n ion in 1 72 

(Youn, 1995; RaInIreZ et al., 200 ; P 

Persons with brucellosis often suf~ r fr m a long, protra te an m times p inful illn s \\hich 

can result in an inability to wor' loss of income an productivit for mon hs or ;ears. 

Brucellosis is a zoonosis caused b non-motile aerobic gram negative occobacilli, \\hich is 

transmitted to the human population mostly as an occupational dis as or through th ing stion of 

raw goat or sheep milk and! r unp teurized dairy pr ducts. amels are also beli ved to b a 

reservoir for brucellosis. The occupational risk is e pecially important for B. aborfll and B. IIi 

infections, commonly found among a attoirs worker and thos engaged in animal h bandry. 

Studies within abattoirs ha e documented the risk of aero Is as a mode of tran mission. B. 

melitensis infection on the other hand, is primarily fI 0 borne. While rare cases f bru ellosi 

transmitte by blood tran fusion or bone marro\ tran plantation have en r port d, th dis as 

is not readily transmitted bet\: e n human beings ( hehata et al. 2001' harrna and lakha 

1996). 

Aerosol or food contamination could be the source 

ad antage ofb ing d bilitating with ut being fatal. 

f di persi n. i micr organi m has th 

e infe tive d e fI r the rgani m i '\' ry 

low, if acquired i the inhalati n r ute. It h timat organi m are 

sufficient to constitute an infl ctiou d s ft r humans. The e on mic im a t of a 

brucellosis bioterr rist attack w ul t 477.7 million per 10 .000 

(Kaufmann et 01., 1997). The countIie with the highe t inci enc of hum bruc 1I0si inclu 

Saudi Arabia Iran, Palestinian uth rity 

incidence (Refai 2002). 1editerran an an 
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ar' rn st numcr u and \ i r o 

im ni tal .• 

2 In b1 5. 

n rie 

ountry 1993 1994 

Algeria 1616 1227 

Egypt 256 309 490 872 1006 (b 2355 2902 3510 335 

France 127 17 100 67 48 49 44 (b) 37 33 

Greece 158 174 24_ _40 360 419 539 54 405 331 240 

Italy 1120 1285 1370 1 96 1681 1461 1324 126 9 3 13 631 

Jordan 750 770 770 994 953 6 4 432 268 275 219 159 

Lebanone (c) (c) 302 326 2 5 191 224 274 290 193 

Portugal 1166 1189 915 860 866 794 683 507 381 206 13 

IArabia 6985 4 29 49_9 4800 5781 7468 5913 5320 4865 46 7 453 

pain 2842 2842 2708 2005 21154 1545 1553 1104 924 3 642 

yna 1391 3457 7701 6868 6991 7402 6958 6487 9971 117 23_97 

Tunisia 801 472 1 2 490 291 206 355 183 321 250 12 

Turkey 6795 8383 8506 94 0 11 12 12 30 11482 10742 15510 IT53 14572 

1 
(b) no available informati n~ (c high occurence 

In audi Arabia the rucellosis h b en larg Iy attri uted t the i I norms of 

nomadic p pIe, \ h milk an 

such as sheep goats and cam Is in rural ar . V hi Ie human can b )' all th Brucell 

species, except B. ovi an B. neOlomae, infe tion of pe pi In audi ra i 

B. melilensi . Other infecti us Brucellae, uch as B. 

to the lack and scarcit of domesticate pI an u I ·If; ki et al., -

Radostits el al., 20 O· Quinn I aI., _002 . 
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2.4. Path 

Bruc ./Ia pcei arc intrae lIul r p th 'e.:n th re.: C'tP Ie 0 u h 1 n re lic Ii n in ide.: 

h st phag c)1ic and n n-

JX:netration of the mue 

t: n; an Ihcr. 

mammary glands, and sex organs occurs \ ia m. cr phage . The incre.: Brucellae in the h 

is mainl due t the organi m ' . \' id th killing and pr likr te.: \ithin 

macrophage. Virulent Brucella pecic n t only rc i t killing by n utrophil 110\\ ing 

phagocytosis. but they al 0 n:pli t in ide macr phage an 

also appear to be capable of withstanding e sure t rea ti e 0, yg n int rmediat 

and nutrient depri at ion during their time inside the host macrophag . There is 

smooth LP probably plays a ital r I in intracellular su[\ival sinc sm lh organi m tend to 

survive much more effecti ely than r ugh n s. urvival in macrophag s is c nsider to be 

responsible for the establishment of chronic infections and allow the bact ria to cap th 

extracellular mechanisms of ho t d fens like complement and antibodi (Celli 2006; ifert 

1996' uinn et 01., 2002). 

B. melilensi. is al 0 consid r d the m st pathogenic sp ies for human Rarm'rez-Pft iff, reI 01., 

2008). Brucella speci s produ e hronic infl ti n in their mammalian h sts an the capacity of 

these bacteria to persist ft r prolonged period in their natural hos macrophag i critical t 

their virulence. Numere us studies have implicated the 0 idati .... e killing pathwa s of h st 

phagocytes as the primary mechanism by \: hich these c 11 c ntr I the intracellular replicati n of 

Brucellae and pr wvio bi hemical and g n tic studie ha e h \\n th t m m '> th hi 

temp ratur - re uir ment A (I1tr family of b terial functi n 

important cellular defens mechanisms again t xidati killing by d grading the o. id liv I 

damaged proteins in the a teri periplasm fI re th damage r t ins re h t . 'ie I v I 

(Roop el al., 200 I' hanna and dlakha, 1996). 

Innate, nonsp cific defense at the site fin i n arc the fir t ho t d and m y rot t 

entry of low exposure doses. fier in Brucellae are in e t 



tern ,lnl ' in the rc ·ion I Iymp n inin lh in i n i 0 Bru ell mul i Iy 

in th cytopl ph g ytie ells, \en u',II) illin' nd ruPluri pm nl 

ell m diated immunit , the m 

(Hugh tal,. I 4; 'tautlcrl..l 

emtrOnmental fact 

pregnant female animals will 

m pr Ii ienl i killin' lh in' 

uc dint non-in eet d h rd in \\hi hall 

mOlY ur an 

mucosal surface in the alimentary tea t. Th pith lium co ring th ik I pe)cr's p tch 

Bruc 110 

preferred sites for entry. After entry into th host Brucella ith r fr e in the e.'tra c lIular 

environment or phagocytic c lis r I alizc in th regional lymph n d . Once in th blood 

stream the organism i se ded to multipl tn organs/s) terns, sp ciall' tho rich In 

reticuloendothelial tissue, such as liv r, spleen, sk letal and h matopoi Ii syst m (Gr nfiel el 

al .. 2002; Baroso el aI., 2002). 

In the phagocytic c lis the organism i capable of surviving and multiplying. Intra lIular 

survival in the macrophages and to a Ie ser :t nt in the neutrophils i nhanced by suppre ion 

of the Myelo. idase-H2 2 halide system and PI' ducti n f super o. idase dismutase and catalas 

against 0, idati e killing. tre s prot ins protect the organi m from h drolytic enzyme and 

oxygen radicals. Fr m the regional lymph nodes the rgani m are di tributed to the lymphatic 

system passes to the thoracic duct and join the blo stream \ her it i diss min t to the 

parenchymatous organs and oth r ti ues such J tn Walk r 1999; v aim n 2007; 0 

2007). 

The predilection ites ~ r Brucella arc th r pr u ti e tea t f mit.:· nd fern I 

pregnant uterus and reticul nditheli sy tern. rythrit I an 

which are present in the placenta an male cnital tract f c ttl 

humans, stimulate gr wth f Brucella. AIth ugh th e, t mechani m fa rti n i unkn wn 

th~ likely po sibilitie ar : placentitis int rfi ring fe 

toxin, and fetal stres due to inflarnmati n r ns in the fet I tis Uc. 
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fluid. 

, d ha\ c lern n-~ 110\\ col ). C. inn I II 

2.5. lini al findin!! 

h rti n. 

\1\ 

I I 1\\ 

10m i . 8m lilt 

mrm rb .J. 

Brucello.i in h' primar: h anim 'nJ to XI.: me chr nic or lal~n .. ' nme 

B. me/i/llll I) or l: \ infcl.:lt:d \\ilh B. Ibl rill' rarl!!) r~ \I.:r fr mIlk int' 

to had\.: Iht! org::mi m from ult!rin~ or \a=inal di 'h rge' "hl.:n Ih ) ki 

n n ma) ntinu 

parturiti n . 

particularly in the uprarn'lmm'u: I~ mph eland 111 th nanni~ 'm 

hazard or 0 h r animal an n umt! th~ir mil '. b\1.: 

1I.lI' lIy d not remain inlt.:c t! 

\\ ill not rl:l: \' r (HuJh I!I do. )l 

ge t31ion cri I: ram \\ith 'pi 

: q~( . I 6: B lr) ( d ,,/.. 2 

pc:r't t. 

B od 

~ ml I U U II. 

symptomati infe lion can occur in hum n·. In .) mpt m lic th di eel tr m I. 

variable and he clinical I)' r 

as an a utt:: febrile illne 

pai n. myalgi and gl!neralized P articuhrl), at ni ,hI hill cur. 
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urrin 1 C mpJi ni 

n uritis , an mia. int usu 11 ) 

caused by nd carditi or meningiti ( uinn et ai, 2 I . 

2.6. Immunity 

1rue' 10 . ' cnp:.! .1' h m 1.11 In nim I . 

the antibodies alone are n n ugh protective and iving Jarg iv anti-

Brucella antibodies till n be infe t d \,ith virul nt fi I Bruc lIa. atur I h st 

defenses against Brucella play an important r Ie in pr ecting anim 1 a~ inst infection. u h 

natural defenses probably ac ount for th van nee in h st sus ptibiliti to if r nt Bruc II 

species. The primary prot cti e r ponse is a cell-mediat h is enhanc d 

by humoral antibodie. ell-m diat d immune resp nse appear t be chara t rized b . activation 

of macrophages by T -c 11 Iymphok.ines \\1th direct lysis 0 the target c 11 by crrot xic -cell. 

Humoral immune response in animals are in mo specie affect d by Brucella 0 n aft r 

invasion of the Brucella organi ms, anti-Brucella Ig 1 begin to appear an m y be s n in 

measurable amounts within J weeks. pp aran of anti-Brucella IgG follows \vithin \-2 

weeks and so n e. ceed the quantity fig. I in the -erum. Animals infc t with fi I strains of 

Brucella and those which develop persist nt infc ti n \\11th cine trains de\' lop pcrsi tentl 

high antibody level which c nsi ts primarily of IgG \ and Ig 

stimulates the reproduction of n w plasma cells to ificant 

nwnbers of infected m crophages and reticuloen ith lial c 11s re 

Abdul and Murray' 2007). 

2.7. Diagno i 

t I. 

Control programm s of bruc llosis d pend he vily n p urn ti diagnosi of th dis as y 

serological tes . The ac uracy of th s rol gica! Ie t us 

success of the programm . If th tes are pr ne t gi e fal e 

needlessly condemne "hile t ts that give fal e n gati re ul \vill 
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c"m Ign. th r 

nti 

icl 

2.7.1. gi 1m th d 

Micro opic xamin tion 

Micro copic examinati n f 

if th dire t examinati n i 

usually arranged singly, but 

nd 13 Ir n 20 

m ar n u ful r pr umptivc di 

y t . Bruc /1o rc 

however, they are re istant to d col zization by w 

1m 

i ularly, 

hrtrd, 

id-t t, 

kground 

haract ri tic with stamp's modification of the Zi hl­

Gram's stain morphology th t is e r nti ting them fr moth r ram-

negative organism . In th modifie I n (MZ ) m th d m r' arc m d from ~ tal 

membranes fetal stomach c nt nt, aginal wab, an lamb m ar i 

dried and fixed over flam wat r, 

washed in 0.5% acetic acid ~ r 30 ec nd 

meth lene blue Ii r 20 cc nd. ruc 11a tain rcd with a lu background. tin t 

definitive. ther organi m like hlamyd hila ab burtletti nd VI an 

resemble Brucellae ( PI! 2007; uinn ct aI., 2002; 

I olation and id ntificati n of Brll /lae 

he m st reliable nd the nly un UI al m th d fi r diagn i f anim I ru cll 

isolation of Brllc lIa diagulturing th ml r 

culture media (i.e. the arrell and m ifi d m di). hu, taking vagin I 

swabs and milk ample i the e t \! ay to i 

and lymph n d (iliac upramammary an pr fern r I are th 

for i olation during p t-m rt m ami nation arin- tuji 

Corbel 1997' rmott and rimi 2002; iel en 20 2 . 
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Bmc 1/£1 illi r h rt r m urin L 

In Iy 

m 

n gati inin '. B 

d 

com mer ial d hydr t d ba 

ptica e s y agar ( 'Ir 

media have been u Ii r culti ti n f ru ell . 

trypticase soy agar ontaining dd d rum ~ r prim ry 

mycostatic agent and bact rial gr wth inhibit r ' uch 

media to inhibit the gr \vth 0 rapidly-grO\ ing c ntaminant . '.' pt . 

0.7 ~m 

tic, 

th 

. of 

B.abortu , Brucellae will not gr w in an an er bic em ir nm nt and th gr \\ h rate f ruc Iia 

organisms is r latively low, e p ially n primary i 01 ti n. If the pc im ns wcr initially 

inoculated into a br th medium, it may be d ir Ie t r tain th culture ~ r 6 w ek 

discarding as n gativc (Hugh el al., 1994' uinn t 1.,2002; It n el al., I 75), 

After 3-5 day of in ulation n elc tive ~rurn agar, plnp illt .. 1110 Ih, gli l~nin " lui h. 

translucent colonie appe r and a the col nie get Id, th Y be me dull and paqu. train 

B.melilen is, B.sui, B.aborlu and B.neolomae are u u 11 m th in ~ m1 wh n i 

each of the e peci c I nic r r ugh m rph I gy ub ulturc. I ni 0 B. 0 i an 

B. ani are alv ay in r ugh Ii m1 and r ugh c I ni 

tou bed with in culati nip rc ~ und t I diagn mad with 

diseases causing a rti n to mall ruminant u h hlam 'di i. I pt 

campyloba terio i 

specimen s for cultur ' ple~n n me 

membrane agin I v ab , 

valuable ample fi r ulture arc t il f cpidid 'mi, cmin I vc i Ie, mpull ul -ur thrill 

gland and scrota1lymph nod t et al., 1 9 . ). 
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Brll 

tm 

ptim'lIy 

rai cd nv 

U u 11y hydr I)' c 

h m I)' i 

n I r UI 

; U ua11y gr " in the pre nee 

( rbel and H ndy, I 5; uinn el al .. 20 2). 

Molecular techniqu 

n lhi nin I 

Polymeras ch in r acti n (P R) t hni uc and ther g n ti Ie hniqu 

chain reaction-r tri tion fragm nt I ngth p I)'m rphi m P R-Rf 

a ailable in om he r utine di gn i f 

by P R ha been pr tig t d and P R h 

and sen itive technique t det t BruceI/o in re ercnc Bru ella tr in. 

i olate (Amin 'I 01 .• 19 5; ar el 01., 2002 . 

r c n cnt lion 

A 

Y lu I fa id 

nd I I Bruc 11o 

veral auth r rep rted g d . n itivit), f P R, ba ed on dil crcnt rn !c.:cul r mark r fi r 

det cting of Bru ella wi th pur ulturl!. 11 \\ cYer, eW tud ic have ~cn p rfi rmed \\ ith 

clinical or field mpl nd ewer h vc e alu, ted the P R a dingn ilit; 

of u ing P R t hniquc t dete t the f de d ba teri r in pau iba illar)' , mpl Yen 

ample highly the rat 

inti ct d animal . f I \... r, up t 

ba t riol gy n 11 kind 

M lecul r t chn I gy lik 

many diagn tic w rk 

repl 

arin-B tuji (01. , _00 :. 

ne\\ prr h 

me limitati nand diflicultie 

h w high 

extrane u interv nti n f imi ry anti die fr m ur other than tu I in 

et 01., 2000' uinn 'I 01 .• 20 2 . 

2 

lie in 

the 



2.7.2. 

'r he u d 

ment 

a y I·P and th 

2002), Th f RBI> I i 

of qu I ach. 'r hi impl 

minimize th di r pan i dween RBP'I and }. I re ult . 

immun.osorbent 

antib di s pr uc d by B. me/it nsi th c pr du cd by \\ in, ti n r r -rc tin 1 

bact ria u has Y; r inia 'nteroco/itica I ·.200 a , 

Ros Bengal and mpl mcnt fi ti n tc t ( f I 

The World rganizati n for Animal He !th ( IE) currentl) ppr "cd t t 

brucellosis in she p and g at rc th r e ngal te t (RI3 ). the bu cn.:d platc Jglutin ti n t 

(BP ) and the c mpl m nt Ii. 'ati n (\ II , _00 . I he r te -t 
(RBP ) us B. aborlll u 

B. abort LIS 11 I9- wh Ie ell ,stained with ry tal violet n J hrilliant 'recn dye . n th antigen 

are used at pH of 3.65. he I \ pH rcvcnt me agglutin' ti n b ' 1£ 1 nd cn ur gc 

agglutinati n by Ig I, thereby, redu ing n th te t ' arc t nd rdized, 

simpl t P rform, inc, pcn iv , uit ble ~ r rccning individu I nim I , h w vcr, 

fal e negati d " rc ulting fr m B aborlll r 

hu , it i ne c 'lry t U c other t 

confirm rea t r I n.2 0_). 

he t\l ppr vcd b ' ~ ur p n nI n 

brucellosi in m II rumin nt . 1 h di fcrcntiation f, ntib Ie fr III n Hur I in 

vaccination i n 

of the accinal d 

Additionally more 

r 

ific t t lik 

njun ti" II ' h 

m titive • IZA n 
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P I riz ti n 

lh V' 

c mpl m nt fi "ati n Ie t I (1/., 2 

t wh n u cd ingl' r in combin ti n 

th 

effectiv. he 

rccning te t 

ince is r gard d i fi • it i 

confirmatory te t. It i acc pled th 

u 

n 

Impr \' d, th r 

is a need of other te t to b r , I •. p 

upcri r and cELIZA ha eben d h bility id nli ying infe I d 

to RBPT and FT (Mina 101, 2005; urri I el al .. 2004 . 

mpiement fixati n I I i \ id Iy ac epted a c nfirmat ry te t, bUI il i mpl.· I rerfi rm 

requiring goo laborat ry faciliti an d quat Iy tr in d I. If I ur I I titrale and maintain 

the reagents. There re nurn r u riation f the fi r "'0 

minut ) or cold (at 40 ft r 14-1 minute rna ' rum, 

complement and antig n. it rerent 

( RB s), nsitized ~ ith an cui lumc f r 

5 time) to contain the minimum 

pre n e fa titr t d luti n f guin 

c mpl ment i titrat d t d termine the 

or 100% Iy i 

ell 

2-

in the 

% 

n. he arc 

d fin d as the 50% 

MH so r H r 

f r minimum h m I tic d 

; 'err ira l!1 01., 20 

( H r 

The b i for f rum antigen and pr ·titrate mpl m nt 

add d togeth r. If anti d 1 pr cnt in th rum, it will nd pr vidin thc 

antibody is Jg I is typ mpl ment will a tivutcd. . It 
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RB 

dy will I) 

is 

of ari u contr I ar 

et up nd th r ult 

from inti cti n anti die 

the ab nce of antig n. In 'pit 

control or eradicati 

Indirect enzyme link d immun 

I· I i u 

y 

m 

y i 

in I 

nt in 

t in 

mi h I ai., 2 2. 

umer us ri d r viewed cmpl 'in 1 diffcn:nt antig n 

preparation antigl ulin-enzyme c njug te ,and ub tratt:! hr 

iELl are a ailabl, ut th r i n 

matri , . 

I :50 and 

p r id 

Although, th 

pr 

m 

antib dy t B mel; In ; 

B. aborlll 

or th r fals iti e 

ic Ictti, 1 

highly 

a scr ening than nfirmat ry t t in te ting f 
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Jgue in 1 76 r the 

ic\\ed. 

vin nJu ltd \\ith h r e di h 

I 01. ~ 7). 

u cd fi r detc ti n 

f dif c.:rcnti· tin 1 unti 

vlOe 

r ulting fr m 

genic Bru I/o t in 

ttl r h rd 



iti \' r -r t r m.l·rth 

I)' 

mp ·titiv enz)'m lin d irnmun 

th th c nv nti n I 

antib die, c[ w rc d Ih III 

induc I \Ver . flinit· due to th 

elimination c m rcd t field infe ti n in 

antibody affinity. Thu , ntib dy 

not field strain induc d anti dy n 

th i'Ll n n t 

n 

el1 nti te ' in 

dn 

u t immun 

!tin in 

of v in I but 

common epitop f th -P m Ie ule, 11 wing it u e fI r B. abortll\, B. m /it n i nd B. lIis 

ser logy ( iancifori el al., 200 ). 

The most comm nly u cd c utilize 

attached to a poly tyr n m trix, 

appropriately diluted fter 

mon cl nal 

ph ph ta e, i dded r II 
for int rnational cattl tr de nd an < Iternutivc tc t 

c mp titi c I A, u ing 

Hov.e r, it h \: n th t th 

-re ting 

P fr m B aborflls < n ntigen, iv 1 

I/1CU ti n with m ting anti d and 

n, a rea 'cnt fI r dele tin' bound 

id 

f the Brll 11o 

nt el 01 .• 

-r u tin f 

uni Uc 

p cificity nd ffinit will h Vc di tin t intlucn n th p r~ nn n 

charact ri tic f the' 'iel en 2 



1 

i m th 

all \ .. ing 

gl\, n ngle a t r than 

a mall m 

1119-3 

antigen add d 

obtain 

alt mati e 

ragment 

ded with flu 

dilut d ntm 

I rizati n 

I rge num r 

ine nd rem 

lh I 

ml 

rapid 

bi n nd i n 

The flu re c nee p I rizati n _ a r me'} urin • nti 'cn-anti d: 

intera ti erfi nn'd in a I r't ry r in the tiel . It i in 

whi h anal)' are not par ted nd it i very rapid. I he mc huni'm 

rand m r tali n f m Ie ule in luti n. 

rotati n which i 

time f r 

light intcn it· in 

nti nt. tin hmcnt t 

nd thi n 

al. 2000 . 

2 

th' 111. in t~1 t r int u 

n 

ule. If 

I r 
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Bm, 110 in t 

J Ii bru Ilin kin te t i un It m ti immun 

unv c in t d n 
u 

train f B. melitensi\ ( I·, .. 

small ruminant 

diagnostic. Thi 

(FP R due t 

in the skin t t) e ci 

inti cted animal sh w p itiv 

\' inati n i 

lu r th 

I I hi h 

n i 

nm 

animal can r act in thi ith r 

as the sole diagn stic t 

In Brucella skin te t guin pig ry I 

the presence of mall number f Bruc'l/o rgani m In 

excretion . Th ino ulati n i d n 

orchitis is de elop d; v h n guin pig i 

OIm u cd ~ r det ting 

and 

. In m Ie guinea pig. 

lymph n de a ter 7 day an the 'e rgan are min ed and ulturcd in 

n, lung nd 

ntninin n 

inhibitory dye r antibi rum mpl are ubjc ted t 

ino ulation. 

re ult i suffi i nt t 'Ii IT 

2 .. Pr enti nand ntr 1 

pite the c n id r in kn \ 'Iedgt.: f th 

, 2 

o 

ft'r 

en with ut pith ultun.: 

th r 

B. m lit n. i' inC; ti n In 

8 ab rtus in 

he 

In 

• \\h r 

ntr I inv h 



In 

n e 

2 .. 1. l' na 'em nt 

Prev nting ntry 

Pr enting pr ad 

practic limit c 

contagiou or t 

c it will ultimatel . 

infe ti n in n 

t\\" n unim I during the tim 

inti ti n IIu h I al., I 

UI 

th r c mpl m nt r mea ure thut m ne d n id rati n in 

im 

1 i 

er 

in titutin 

nt 

m the 

tI. 

nt 

t Ii' Iy t be 

re tricti n nd c ntr I f trade und m vern nt anim'll , Ie ting f, ninnl 

remo al f inti t d nimal. 

thorough I in other ar 'ener II 

c ntr lIing B. me iiI n 'is in heep < n g at . /3,./1 ella 

1. 
di infe tant ·, f ml Idehyd 

n,2% I.. 

2002. n f hum n 

m in with equ:lh.: h 'at Ir tm nt nl nin t fI 

pr duct \ H ,1 7. 

Pr entiv m mtnln11Z th f lh hum 

incJu im r ved fi d h 'sien , in lu in 

infection of high-ri k gr up u h th r pi 



h IIh n 

pr 

m ur We t I al., I ( 

2. .2. lmmunizati n 

enr Hy, th 

obtained by 

dependent n 

ovi . The 

reason th 

age. h H-3 i th in ti 

1hr 

n 

\' 10 U r immuniz ti n 

m Ih tmin 

gr \\1h, ut I t thi pr 

rti n wh n giv n during th 

m 11 rumi 

ft r m II ruminant pr du cd fr m 

melitensis containing aluminum hydr :ide an adjuvant · nd givc g 

h 

induced immunity i n t a lid Ii c e.l ac ine 11 n and I' r h I 6; HI 

churig t al. 2002). 

d 

ru II 

but th 

, .. 0 5; 

In ar a with high prl.:\' kn I.: f the di c e, e 'Ien i\l: ml.:nt ) m~ n I w 

socio c n mic c nditi n ', v. inati n i the nly pra ti 411 \\<1 • I 

generally agr d th t the living ttenu te B. melitcnsi.· 

In m II rumin 

f 

th different n in f the train u 

Verg r tal. I 

nt 

ny 

accine andidat 

pathogeni rganl m 

v~ccine can idat in lu c: 

Inc a aint 

r immunity. \\h 

immunit 

urati 

Ii .. 

rti n ut 

Iti 

inl.: 

and th 

p v nti n th 



tic t t; 

minimum 

R .1 

R \. I 

as a Ii 

lu c IJ. abOrlll\ lr lin 

nmartin 2 05). 

10 ' .... a dcvel pc 

bacterium with a c mpl tc L I 

field strain an cann 

become an imp rtant h 

In 

nm rtin 

di 

vaccine. ub utan u v in ti n with R v. 1 rl: mml:nd d or 

to si months f ag at th 

(Blasco 2006). njun ti al 10 ti n 

month of age and al n;duc 

reduced do s f R . In hccp 

B m III 

tr in 

in 

5 5 

th 

our 

thrl: t I . 

pr gnan y. 

melitensi in hccp and irl'!lion f.nim I \ilh R \.1 

nand redu e lhe ri k f va inl: indu cd 

fc t nd ·1 ught r p Ii yin t rc.:ali li in many d untri , 

here t I k r /inan inl re.: nl:l:dl: n. 

h rcforc, immuni' the prim ry ntr mdh d pr d 

lau htcr pr th 

di a e ( m1 tt I 01. _0 2; cmi·h I 01., 2 2. 
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.1. tuo ar a 

1 h tu w und rt k n in 

i trict r m r 2 ) . 

altitu a I v'l v.ith 

av rage annu I r in II i . mm and c 

long rainy 

35° and 12.7 ,r p tivcl ', no a n:lativt.: humidity 

type with and- ilt- lay 

predominant land ar 

for breeding purp 

105,085 goat, 30 

r liv 

an mi -

itu in th 

pril 

rntu 

it 

f 7. . h 

nim 1 

,2·L male and 1,41 !cm Ie ht.:atle.:d huh Id (\ mi-

Tulu-lid -K mb I h i Iri I, _0 ). 

3.2. tudy animal 

Th tudyanim I wt.:n.: g at and hct.:p Ve i. m nth age. In . d iii n, hum n ri 

enter" ith ympt m 

bre in th 

h u in 

., tud 0 I n 

A cr - eti nal tudy 

p ant 

bruc lIosis in h an g at 

t with hce.:p an the i tri t' he.: Ith 

i Were in ludetl in the tud;. I he pr 

d, whi un 

IV. e.:n 

Km 

lplin 

pr Ii e.: in the ar 1. 

r 2 

t I 

h 

ntlll t 1 t in lu 

nnin 



r ltd hum n en lin 

en nth 

tatu were n id 

.4. u ti nnairurv " 

The inti rm ti n n p t nti 

of rcplac m nt t k, grazing n 

as hist ry f a rti n, 

fa tor fo r human bru 

mi lk and mi lk produ t , 

format during bl 

en \I rumin'l!lt ru 

h nl 

p n I g t \\ ~ r~ r 

3.5. amp) iz d t rminati n and a lll p lin ~ III th d 

includ d in th tudy purp ivdy. 'r hi 

rt . nvt.:ni 01 

er fr m human ri k gr up ,\\h vi itl: th [i tri I ' h ' Ith 

ym I m uggc tive f ru ell i. 

ppr 

ag d a 

ml 

6 m nth 

:lmpl 

fr m h ju ul r ' In 

fr m n n-\' In 

pr -

r w 

.. ith IU ti nn Ir 

w n.: 

in t ril 



pi- in v ut in r tu 

r mt 

the pr 

v in hum n In 

n r m hum n p ti 

.7. 1 t 

3.7. 1. M 

All rum ampl 

Bengal plate t t 

t 

ngal late t 1 011 BI f) 

nd 2"' hum'ln 

th pr dun; d n d y 

u in 

Ro e Bengal antig n, \ hi h Sru I/o (Ibortll 

In titute P 

3.65 and > Bt!ngaJ. ricO, 75~tl f t.:rum \\u 

gl plat and ha ked. ftt!r 4 minute 

con id r d as 

3.7.2. mpl m nt fl:ati 

R 

anti non 

lutin ti n \ 

11 sera \\ hich t t iii d t.: 13 n) I lilt.: tc.; t 'lOd I Yo f th n ti \ c r 

n nm 111 

f anti-8m '110 

All the r 

r 

n urn r and 1 rin ry rv\ . ,1 rlin, nIl 

1990). 



appr . imnt I 
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v,:cfC 

diluti n 1:2 and ut 25 Yc fi I n th m 

1 75; I ,2 

.. Publi h 31th Un' . 

Blood ample w r r m ri k gr up ( on ) in 

h alth offic r uthcm ·thi pi '!. 'I h 

for scr ening and 

3.9 Data mana m nt and anal 

n 

\ rc mRl I I 

F"'[ Ii r ntirrn ti n. 

Data obtained fr m b th 

spread heet pr ram. 

gi < I te t nd uc ti nnain; um.:}' wcrl! I r -d in 1i r 

r pn;v'llcn erIe \\ 

out u ing P 15.0 fi r wind W ' . 'I he cr prevalence. -% I . ulli\' nablc 

such 

consi 

mR P 

k) I cl 

at Ie ton 

2005). 

iti c nironl divi 

The r ult 0 t in d fr m lie ti nn 

enerall th kin f de 

di ase w ac m . rat . 

' th th 

ilivc nim I \H;rC 

n 
the t Id (11 

un: \\ rem r d \ i h t • 

rti n. Kind 
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.t!. 

Th 

highc t rd I in ' m 

Tab! 6: v r II h rd level er prevu nc IJrll ell I nti ) b lh nil l 

PA 

Bocha 4 

odicha 2 11.1 

v Iv hgul 5 

5 7. ·2-.7 

',: / rem 14 

KI arbi 4 0.1· 5. 

',: !Bula 

I eb 10 .7·51. 

HI ul nta 12 4 ( 

14 (71. 

t 1 (2 .1 21.7- 71. -

-t.2. Indh,iduall v) r pr '\a)'o f Em '//a ~ntil ( di 

A t tal 

of anti di again t 8ru 1/(1 in 

In furth r c nfinnati n t t, 1 7 itiv 

.. ith m 

rn \hi h n hun 

m 1 m nl 1 

O. 



o th 

th 

lc t . r hu 

ut 107 

( 1 7 nd . % '1 < bl 7. 

T I 7: Individual Icvel 

P 

t 1 d 

y 

mR 1 

Boche a 52 

Dodicha 257 

WfWo hgula 76 

ermam 16 

WlBoremo 202 

K/Garbi 60 

W'Bula 341 

G/Aseb 152 

IIIGulenta 177 

hi h 2 7 

tal 2 4 

In th pr 

her \ a 

r pre alen e 

iti 

Bru 110 um 

95 Yo I 
mI BP r 

Pre\' ri I Yo 
\'e~ nd 

% \' 

%) 

0 0 

2 2 

2 2. I. 

L 1.5 0.8 -2. -- I. 

II 5. o 7- .4 7 

.0 1.71-1 .7 

4 12. . 0-16. 5 II. 

2. . 7-- . 2 I. 

27 I . L.1 

I 7 4.6 

th 

igni I (nt (x­ .0 

hi h 'inti th 

had negative rc ult . Th' di tributi n Brll //0 lIli )' in h p In 

ranged fr m 0% t 12.1 % a Ie 7 . 

4 

0.21-2. 0 

0.2 -7. 

0.5 -\. 2 

.71 

P\ 



4 . . 1 t ntial ri k f . t!l r f m II rUlll i n II II I 11 I 

In red r t u 

with n.: peet t 

the p >\ nli I ri 

Th re \ bet\" n m II rumi 

(Table ). 

disease in go t w 2.55 lime Ih dd f th di c 

9). 

ignifi ant diffcn:nce in'u cplibilily I bru clio i t\\ nIh t \0 

ser pre alen e wa .2% (80) and 2._% lOin female 

significant (p < 0.05) difference \\, t\\cell the 

di e e in fI male w 1.94 time the dd f the di a fI r the re~ ren 

9. 

IS 

th 

bl 

There had b n b rve high vari, ti n tn er pr \"Ilen e f 8m /Ill nlib I)' III n di a nt 

age gr up . 

in age gr up \ 

year nd ~ 4 )'e r 

am ngdi 

dd fth 

mall ruminant. 

The r pre\' I net h rd Ie\' I \\ _. % 1 • 

< 10 10-20 and >2 tively. "I her' 

among h rd r up T' Ie he univ ri 
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What do u d t milk? 

A. Home con umpti n hin m 

2. How do ou c n urn milk? 

A. ook d . B th 

3. o you laught r anim I at h 

Home con umpti n hart:: n) 

4. How do u n Uffil: ml:at? 

Cooked th D. th r tr tm 1 
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