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ABSTRACT 

A cross - sec tional study was ca rried out at the Addis Ababa and Sululta abaHoi rs to 

investigate the status o f bovine brucellosis and to assess the occupational haza rd associated 

with brucellosis in abattoi r workers. The work was conducted from September 2005 \0 

March 2006. 

The study methodology cons isted of sc roprcva lcnce study o n both catt le slaughtered at the 

abauoirs and also on humans wo rking in th e aba ltoirs. Ri sk fac to rs we re also assessed both 

in cattle and humans. Addi tiona ll y. quest ionnaire surveys wcre conducted on abattoir 

workers. 

\ total of 150 I cattlc. 759 from Addis Ababa abalto ir and 742 from Sululta aballo lf were 

Included in this stud y. Blood samples were collected from 1304 male and 197 female cattle 

Qut of the total of 1501 cattle slaughtered in the abattoirs, 1398 \\ere local and ]03 

crossbred callie. In addition. 67 abattoir workers from 5ulult<l aballolr \\ere abo 

participated In the stud}. 

Serum samples collected from both call ie and abattoir workers were screened usmg th e 

Rose Bengal Plate Test (RBPT). Positive sera were further subjected to the Complement 

Fn.ation Test (CFT) to maximize specificity and predictive value. All the subsequent te;)t 
, 

analyses were based on the sera that were positive to both the RBPT and CFT. The z· tests 

and logistiC regression were used to test the association bel\\ cen risk factors and 

SeropoSII1\I1). Tilt.: 1.2. and OR ,·alues '~erc calculated lIsine Ihe computer SOft'\,HC 

program STATA. 

The overallllldividual animal prevalence of brucellos is in s laughtered cattle \\as I 13°0. (11 

17). The abattOir level seroprevalencc was 1 19°0 (n 9) and 10 % (0 8) for AddIS 

Ababa and Sululta abatto irs respective ly. Significant difference in seroposillvity \\as not 

observed between the two abattoirs (P = 0.844). 
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A highly significant difTerence in seroposi ti vity was observed between male and female (P 

= 0.011) and between local and crossbred (P = 0.0 12) cattlc. Difference in seropsitivity 

between the two age categories was not observed (P = 1.00). Thus genotype (breed) and sex 

were identified as important risk facto rs associated with seropositi vi ty in s laughtered ca llie 

and may pose potential occupat ional hazard for abattoir workers. 

All the sera (n 67) obtained from Sulu lta abattoir workers were found nega ti ve for the 

presence of Brucella antibodies. On Ihe basis of questionnaire surveys, consumption of ra\\ 

meaL frequent cutting of hands and finge rs at work and lack of knowledge about 

brucellosis and its 700notic impact were identllied as poten ti al ri sk factors that may 

predispose the aba llO]r workers to the disease. 

In conclusion, the present work generall y showed low seroprevalence of brucellos is among 

ca ttl e slaughtered in Addis Ababa and Sululta abattoirs and none in humans. lIowever, ]n 

view of questionnaire survey and the assoc iated po tent]al risk fac tors, creation of awareness 

about the occupational ha7ard and public health significance of brucellos]s. ado ptIon of 

basIc hygienic measures among abattoIr workers. proper identification of anllllab brought 

for slaughter and the conduct of funher studIes, espec]ally 0 11 export oriented abattoirs. arc 

recommended. 

" c~ \lords: 

Brucellosis. Zoonosis. Occupational I lazard, Ri sk factors. RBPT, e FT. abattoIr workers 
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I. INTROD UCTION 

Livestock playa crucial role in the livelihoods of the majority of Africans. In arid and 

semi-arid regions, livestock keeping is the ma in live lihood strategy. wh il e in many crop-­

livestock systems in semi-a ri d, sub-humid and even humid zones, lives tock are a critical 

resou rce, providing meal , milk, traclion, nut rients for crops (e.g. manure) and cash income. 

Livestock also have important social roles in many cultural tradit ions (McDermott and 

Arimi. 2002). The proportion of people relying on li ves tock for some o r all of their 

livelihoods is very high in Africa , rangi ng from 20 to 90% depending on the Iype of 

I!\cstock produc tion system and country (McDennoH and Arimi. 2002). 

O\er the last decades, the populatlon growth in sub·Saharan Africa. combmed \\ Ith rI ~lIl,g 

pcr capita income has gO! rapid growth in food consumpt ion. in particular of aillmal 

products. The World Bank has estimated that the demand for milk and dai ry products in 

:,ub·Saharan Africa will inc rease by 5.5 million tones by th e yea r 2025, an an nual growt h 

ratc of 4%, qucstiolllng the supply side . Much o f this increased demand \\ ill be 

concentrated in urban areas (World Bank. 1992). 

l· thlOPltl IS the tlllfd dcnsely populated country in Africa next to '\Igena and Fgypl. ha\ IIlg 

an estllnatcd popu lation o f about 67.2 mi llion in July 2002 w1th annua l gro\\ Ih rale of 

2.90 0. The Iota I cattle population of l:thlOpla 1:, es timated 10 be 11.527.1 I::!. \\Ith the 

proportion of male 10 female of aboul 50.2% and 49 .80
'0. respec llvely {('SA. 2003). 

Accordlllg to recent data. Ethiopia has 41.527. 14 2 heads orcanle. 28. 317.12 sheep and 

goats. 4 ,4 21.297 equines and 42.915628 poul lry. The Il\c:-itock sec lor contri butes about 

300/0 of the agricultura l G OP and 19% to the ex port eamings. In addllion to Ihls. about 6 

million oxen provide draught power for the cultiva ti on o f grain crops (Tegcgnc and Gcbre 

II'old. 199") 



Within sub·Saharan Africa , many of the known infectious di seases- bacterial , viral and 

paras itic, both directl y and indirectly transmitted-occur commonly and are poorly 

controlled in both livestock and human populations (McDermott and Arimi , 2002). 

These di seases have a great impact on economic deve lopment both in terms of direct losses 

(morbidity, mortalit y) and indirect losses, such as those due to the costs of ineffect ive 

control measures (Sachs. 1999; Perry et ot., 200 I). However. despite thei r economic and 

socia l importance. programs to control infectious diseases in sub-Saharan Africa, such as 

brucellos is, have great ly declined over the past 20 yea rs (Holden, 1999: McLeod and 

Wilselllore, 2002; McDenllott and Arimi , 2002). 

Good quali ty data on the impacts of different diseases and their con tro l on animal and 

human populations III sub-Saharan Africa arc usually lacking. 1I0wever. a recent study has 

attcmpted to assemble expert advisc on the potential impacts of animal di seases III the 

de\'cloping world (Perry et 01 .. 2002). One of the highest priority diseases. both in sub· 

Saharan Africa and other regions o f the developing \\orld was brucellosis and thl' 

Importance of brucellosis reflects Its widespread distribution and its Impac ts on Illultlple 

anllllal species and humans (f>.1c Derinoll <Ind Arimi. 2002). 

Brucellosis is a major zoonotic d isease. widely di st ributed in both humans and animals. 

espeCially in the de"cloplllg world. The occurrence of the disease in humans is largd} 

dependent on the animal reservoir and high rates of brucellosis infection 111 sheep and goats 

usually cause (hl' greatest incidence or inrectlon III humans (WIIO, 1997). 

Brucellosis occurs worldwide in domestic animal.;; ';;lIch tI.;; catt le. sheep. goats. camels and 

pigs and crcatt!s a serious ecollomic problem fo r both the intensive and c,tcnsl\C II\c~tock 

production systcms in thc tropICS (Schwabe. 19R4; Seifert. 1996) 
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Bn lce llosis causes cons iderable economic losses in li vestock production, due to abortion, 

lack of fenil ity and reduction in milk production; in addition , the zoonotic nature o f the 

di sease has a serious impact on publi c health (Anon, 1997; Garin-Bastuji el 01., 1998). In 

add ition to abo nio n and loss o f calves, bov ine brucellosis results in an average loss of mi lk 

production o f 20 %( Bishop el 01. , 1994). 

Due to its cffecls on multip le animal spec ies and humans, the impact of bruce llos is is 

considered great in sub-Saha ran Africa (Perry et al., 2002). However. va luing thesc impacts 

across species is complicat ed . Economic impacts o f bruce llos is on livestock spec ies can be 

es ti ma ted , a lthough data is laeking_ because prices can be estimated for d irec t losses due to 

morbid ity and morta lity and ind irect losses due to treatment costs (McDermott and Arimi. 

2002) 

\\'h~n Unitcd Sta tes of America began bovine bruce llos is erad ication program in 1934, 

about 11 .5°0 of adult catt le were infcc ted with bruce llos is and the cstimated ann ua l 

CCOn0lll1C loss was U S S 100 mill ion; simila rly. in Sweden prior to the eradica tion of 

brucel los is in 1957, the anll ual economic loss was estima ted we ll above U.S S 8.8 million 

(Schwabe.19R4). 

Official estima tes pu t annllal economic losses dUl:.to bov lIle brucellOSIS In La!1Il Amenca at 

approx lIllatcly US S 600 1111 1110n (PAIIO-WIIO. 200 I). In In tenSl\ e dai ry prodm:tlon 

system of the tropics, an inc idence of in fect ion up to 80~·o has been reported. The annual 

economic loss frolll bov ine bruce llos is of 150 million French Francs in Cote d' ivore. 

233.88 Illillion US S in Nigeria and 33.4 1111 11 ion US S in Kenya, Tan7an ia and Uganda have 

b~cn recordl!u (Chukwu; 1987; Seifert, 1996). 

130\ II1C brucellosis (con tagious abort ion. Bang ' s diseast.:) is a disease of ca ll ic u<;uall} 

caused by Brucella abortl/s, less frequen tly by Brucella melitensis and ra rely by /Jl"/lcella 

SUlS, The d isease is charac tt.: rizcd by abonion in the l a~t tn rnestc r or birth 01 un thnfty 

newborn in the fe male and orchit is and epydidi mit is with freq uent steril ity in the male 

(Radost iti, el al .• 2000: DIE, 2004). 
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Occasionally. other spec ies o f anima ls such as goats. sheep. pig. dog and horse may be 

infected by Brucella aborrus (Nicoletti, 1998). Brucellosis has also been reported in one 

and two humped camels, domestic buffalo, American and European bison, ya k, elk , African 

buffalo and an .elopes (DIE. 2004). 

In East Africa bovine bruce llos is is a serious livestock health problem. Sero-preva lence of 

brucellosis in ca llie that was recorded in some eastern African countries IIlcludcs 11.9% in 

Somalia (llussein el al .. 1978). 10% in Kenya (Kagumba and 'andoka, 1978).34.9% In 

Rwanda (Akakpo el al .. 1978), 6.5-22.5% in Sudan (Hellmann el 01., 1984) and 1.8% in 

Uganda (Olorfs el (1/ .. 1996). 

In Ethiopia. prevalence of brucellosIs IT1 callie 18.40 0 by Gcbrcmariam ( 1985). 7 6~,0 by 

Molla (1989). 38.7°0 by Rashid (1993). 22~o by Sintaro (1994). 8.1%1 b) Asra\\ el at. 

(1998). -l .9'., by Bekele el al. (2000).1.92", by Asmarc (2004). 0.61 % by Tolos. (2004). 

4.63°'0 by Hailemclekot (2005) and 1.49% by Berhe (2005) have been reported . 

Bru ccllo~l~ IS considered by the Food and Agricultural Organization. the \Vorld lIealth 

Organization and the Office Imcrnational Dc:. Eplzooties as olle of the most \\ Idespread 

loonotlc dlseas~s (Schclllllg el (II.. 2003). The Importance o f brucellosis lie!'! on the sc\ ere 

public health hanrd II call~cs and the economic Impact on the animal mdustry re'\uhmg TTl 

crfect on total ammai protein supply (i\ l u~tofa and \Jicolcttl. 1993). 

Each year. about haifa million cases of brucellosIs occur IJ1 humaml around the \\orld The 

grcatest prc\alcnce IJ1 humans IS found In Ihose COlllllnes \\ Hil hIgh Incidence of II 

melitensis infection among goats, sheep. or both species. The Latin Ame ri can COlllHfle,s. 

\\ith thc greatest number of recorded cases are Argentina. Mexico and Peru (PAIlO·WIIO. 

2001 ). 
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Alallablc cll(lcncc from sub-Saharan Afnca supports tht.: hypothes I!'> th at tran<:.rH!'> ... IOII to 

humans i~ primarily from li veslOck rescrvoirs of brucel losis. Thus. the ri sk to human~ I~ a 

fUTlCIIOn of the ri sk m livestock and the human livestock cffectil'c contact rate: (Chub\u. 

] 985: RClcht.:] el (II .. ] 996: Muriukl el al .. ] 997: Kubuafor ('I (/1.. 2000: Baha ('I al .. 200 I) 

Ikyond consumers and fannc rs. abattoir. animal health and o ther \V()rk er~ arc at hIgh n~k 

of occupa tional exposurc (McDermott and Arimi, 2002). Slaughterhouse workers. prmlan I) 

those in the kill areas, become inoculated th rough aerosolization of fluids. contamination of 

... "-111 abraSIOns and splash lllg of mucous mcmbranes (Llsgan s. 2005). 

In A fncil. human hrucellosls has heen reported III l anous countne .. Pre:\ alence of 6.5OU n III 

Dllbouu {Chantal e{ (/1.. 1996). from 3 to 7.1°'0 III hitrca (Omer ('I (11 .. 2002). from 5 55-

2Q.!,:Oou III '\Ig.l'na (ChUk\lU. 19R7). 0.60" 0 111 Somalia (1Iu ...... elll l'l al. 197X). 12.6<1". In 

Tillllallla (Chukwu. 1987). 6.4° 0 In l !ganda (;" Iutanda. 19l.)~). 10.·luo III Kenya (Oolilell dill! 

\\ aghcta. 19"'-1) imd 13.30 
tJ III Cote d Inmc (Plin- \Iaron (I "I . I lp9)lhl\ ~ heL'1I reponed 

In 1·'tllIopla. fe\\ attempt:-. were made 10 slUd) 11ll! pr~\"alcnl'e of human bwcdlo~h among 

\ cterinarian .... farmers and :-;laughtc rhou sc work ers. In Ihese "'Iudic~. prevalcllce of 12 5(1 0 b~ 

Y Irgll ( 1991 ). ~ -1 (1 0 b~ Tolosa (~oo .. n. 5.3 0 
0 b~ "' ... mare (200") and ,~ i~(I (I h! Ilild~lllck"-{)1 

(::!005) ha\ e been recorded. 

It I, a \\ ell-kilo" n fact that abauolr \\,or"-cr ... arc among the populallon group \\ ho Mt.: .It tht:: 

hlf!hc ... t rhk or hrucello!'>l ... II1rCC\IOn IkGHhe: of thclr oCt:Uprtthlll. the~ make frcqUl,:llI 

(OlllaCI \\ Ith the carca ... "e'> of allllnab and If an Infected anllnal h ... Iaughtt.:red. \h l 'll the 

chance nfconlractmg the dl'ica ... e could he \cr~ hIgh 

In FthlOpla. mformatlon ahoul the ... tallh of hO\ lite hwcello ... ls m ("dllk ,Iaughtcrcd III 

ahai1Olr~ and the occupatIOnal h.vard on ahallai r workers IS no\ a\:lllahlc .\11 studle .. made 

on bo\lnl! and human brucel1o:'l!'> haH:: rocu~cd all field lIl\C ... Ug,HIOIh '10 till 111 .... 

Information gap. tht: current study was proposed. 
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To undertak e thi s s tudy. the Addi s Ababa and Sululta abattoirs we re selectcd on thc basIs o f 

th e hu ge number o r animals s laughtered and the large number o r workers in vo lved In thL: 

mcat produc ti o n processes. 

Large number of ca tt le. shecp. goats and swine arc slaug hte red in Addl ~ Ababa and SlIlultil 

aba ttOirs. All ll uall y. ahou t 151.000 call ie. 39.000 shec p. 3.200 goat s an d 750 .. Wille an: 

s laughtered 111 Add is Ababa abattoi r a lone and ahout 22. 100 heads of call ie III Sululta 

aba ttoi r. Thc Add is Ababa and Sulu lta aba lloirs have morc than 800 wo rk ers an d thl'> 

IIlcludcs both the office and prod uction li ne workers. 0 11 the produ ction line. [here arc 

aboul 500 Il1dl\ Idua].,. If inJ(.:c ted ca ll ie nrc sl aughte red in these aballo lrs. workers arc al 

high rISk of coniractlllg the dl'>ease. To protec t Ihe abattoir workers as well as the public 

from lhc d l'>ea'ie. imc .. tlgaling thL: statu~ ofbntcellosis both in ca tt le an d abattoir worker'> IS 

ofparamOUJ1lllllportarlCC (A.A AbattOIr. :WO·n 

rherdore. the ohJcr!l\c<, 0(1111.., ..,lUd) were: 

• To dete rmml..' thl' '>tatll" ofbmlne hntcello..,.., and Ihe as ... ocmted n .. ~ Ii-Ktm .. 111 cauk 

..,Iaug.hlered III \lidh \haha and Sululla abattOIr<, through .. erologll'tlIIC ... h 

• Tn Ime<,l1gate the .. 1~\llIS of human hrucdlo.,IS among ahallolr \\()r~crs and IhL' n .. ~ 

factor., as"oclalcd \\!th mfcctlon. 

• Tn a ...... c., .... thL' cll1m:al 'IlgllS and .... ymptolll'-; and fI"'~ factor" iJ"",oclah:d \\ Ilh hurn;11I 

hrucclln ... ..., Ihrough quc ... llonmmc "Ilf\ey ilnd forward appropriate recommendallon 
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2.1. Etiolog~ 

In I-51. Cleghorn. a Br1Ilsh 3nn~ ... urgeon "tatloned on the \kdJlerrancan hlanJ of 

\Imorca. described case ... 01 chrome. relap ... mg febrile Illness and c ited Ilippocrate ... ·' 

de,crlptlon of a ... tmllar JI~ea,e more than 2.000 years earlier (Cleghorn. I i51) In 1 ... "'..., 

D,)\td Bruce. (or whom Ihl.' genu,> Bruu.llcJ I ... named. I,>alated the l.:ilu ... atl\C orgam ... m fmm 

the .. plcen ... of ti\e fatal ca,e .. and plac~d It \\lthlll the gcnLh\/tcmnJ(( '" IBruce. 1 "''''-J. In 

1 "q"'. B H.lIlg. a Damsh In\e .. llgalor. Identl tied an organt ... m. \\ hlch he called Ihe "RI\'ilhh 

of abortion:' In placenta ... and feru ... es of can Ie ... ulCering Irom comaglous ahorllon I Btlllg. 

ISQ'\, 

Bnflella ... pecle .. Jre obhgal~ PJra"ill~s requmng an antlllal ho ... 1 for malllienance Thc~ .trio 

,mall. gram ncgall\c. 1I0n-1110Ide. non-"pore·forl11l1lg coccobacilli \1 pre,cllI th('~ <.1r.,: 

..:1a""tied mlo "'1\ ..,peCh:, ha ... cd on cultural. melabolic, antlgl'llIc propcrtlc ... and pr.,:t.:rred 

!lawral ho .. t tBU\lllil anJ Ira ...... r 1'1--, (1IIk"PIC;.lIld Tlml,"l'~. 19S1 \\alh'r,Il)Q4} 

,heep Jnd :1,-'.11, hut C.1n .1J...u mfel.:l l:auk ami man firm d/a ~Ul\ I .. the ":.1u"'.1ll-'r~;,mhlll ,II 

brth,:cro";h In rig ... \\ hh:h can abu be lran ... mml'u to man BrIll dlo (11//\ 1:-' 1' ...... l'nllJIJ~ an 

mfel:tlon of lk)g'" but IS occaslOnall: tran"m1l1cd to man. Brucella m /1 IIlrectlon~ an: IlIl1lh:'d 

ill ... hecp allJ Brth diu 111 .. :;wmoc 11m l)nl: too,",,",n found In desert \\OOU ral (Corb.:1 anJ 

Hendr:. I<.)\,' QUinn t'l (/1. 19QJ: \\ alkef. 11.)99) 

bKh Bnll dill 'Pl'L"\\.'''' hd ... prd\:rn:d natural hoq that .. ('f\e ... "h i.l rC ... Cf\Olr 01 ml'c(110n 

""c(ondar: hn"r... pia: on I: a \er: "null p..!n II .1n~ 10 tht.: O1JlOt\.ll..1I1I,:1.. \H ... pr,:.ld 01 .1 

particular Bru((f/./ :,pecle ... (Quinn el a! 19qJ) 



BO\ mc bruc!"'lIoSIS (contagIOus abortion. Bang's dhcasci I .. a d .... r.: ...... r.: of cauk u"lIdll~ 

cau::or.:d b) HruCC'l/a ahorlUs. les"; frequently b~ Bmu!!/a me/JlcnHs and ra rely by limed/a 

~Im fin/cel/a H(lS docs no t appear to br.: contag ious from CO\\ 10 CO\\ <' .coleul. 199X) 

Bmcellu ahurm'l has - blO\ars (L ~. ), -L 5. 6. and 9): blo\ar~ - and ~ arr.: no longr.:r 

rr.:garded as valid (OlE, 200-n 

The rcccni Isolation of dlstmctl\ c Brucella strams. tcnta ll\-dy named Brucella man\, from 

marine aillmab 111 the L'llItcd Kmgdom and L'mted States e'-Iends the ecologiC rangr.: ofthr.: 

gr.:nus and. p;Jtenllally. Its scope as a ZO(lnOsl~ ,Ros!I 1.:1 al. 199-L 1-\\ all l'I til .. 1994) 

'0 proh'n difference, ill Ihe pathogenr.:!,.·It~ or antlgcncclty among tht.: tidd ... tram hlolype, 

;lfC oh~cn ed ~ Raun~llIh er 01.. ~OOO}. Somellmr.:" mutllplc bUlly pr.:, IllJy no.: found \\ llhm d 

h.:ru t'l(lllkll. I QSIJ}_ Brl/(t' l/u \'I1I\ h'h 31,(1 -=' dlffer.:nl hll)t~ Pl.>, fi r lllf,'ll" 1II" fl ll"I'" h'h 

g:lll ~ biotype.; fPAJlO-\\"HO. ~OOI). 

The bIOIYPC, \\ Ithm ~peclc .. are dlffcrenualt:d on the ba"" of specltic r.:ombmalton., of 

charactcrl .... llc, Thc.;c mclude CO2 requirement. 11,,5 production. urca ... c aCI1\lty. gnl\\ th m 

th..: pr,,:-.clh:":: of dyc,. 'crologKal ,peclfinIY. phage Iypmg. and o"datl\c mClaboll( rwlih:-. 

I Baron l'f £I I _ I (N4. Qumn d 01.. 1994). The charac.:terl'lllC ... olthe dllTcrcnl Brl/(( 1/(/ 'p.XIC' 

.Irl.' pr..-,..:ntcJ m Llhk I 



Tahle I.Ch:lr~lcleri s lic of IJruccllfl species. 

CO, 

required for Time 10 Positive 

Species growlh 

/J (/"01'111.\ 

B melitensis 

B .\/l/S 

/J OI'/S 

II l1eOlOmae 

II ('lIlII,\ 

Source: Baron el af. ( 1 99~) 

2.2. Epidem io logy 

1 1 I. Occllrrenc~ 

22 I I Global occurrence 

Urca:-;e 

2 hrs (rare 24hr) 

2hr (rare 24hr) 

15 min 

2: 7 days 

[5 rm n 

[5 rllln 

Inhibit IOn hy Dye 

II ~ S Produ ctIOn Thiollin~ 

(Most SWIIIl S) 

1/-

Fuc h :' lll ~ 

(Most) 

f (ivlos!) 

\\·orldwldc. bruccllosls remains a major source of chsea"e III human:. and JOllle..,[lcdted 

311 1 l11al " A[rhntlgh reported IIlCidl:llce and prevalence or the dl ... eas~ \ary wldd~ from 

cmllltl) to country, bO\ IIlC hrucdlo:"l:' cau;"l:d malnl) h) /J clbor!m h ..,[111 th l ' IlHh[ 

\\ lth:..,pn:ad Ii:mn (Corbel. 19(7). 

BrlH.:dlmolS c r~ales a scrl()U" econOlll lC probh:m for the Inlcn:.I\~ ami ~xtl:n!'> I \l' al1l1nal 

productr on systcms or the tropi cs (Scl fert 1996). Bovi ne brucellosis has been e rad icat ed 

from most rndustrial counlTles. especially in Furope , such as FlIl la nd , No rway, S\\cdcn, 
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Denmark. the Netherlands. Belgium. Switze rland. Germany, Aus tri a. Ilunga!)'. th e former 

C/echos loV<l k l<1. Rumania. Bulgaria and some others ( Fenste rbank . 1986: PAIIO-WIIO . 

200 1). Canada. Ja pan. Is rae l. North Korea , Austra lJa . and J C\\ Zeal and have ab o 

cr<ldlca1ed bm 111~ bruce ll os is (Corb~1. 1(97 ). 

In (lth~r part~ of the world the ra tes of hmccl lo"' IS caus~d by B. oh()rrw \ a ry grea tl) from 

one count'! 10 another and bCI \\~~n reg10ns \\11hl11 a COllll t!) (Sl.: lfcrt. 19(6). The 11Ighl",t 

pre,alence IS ... cell 1Il dai ry catl le The largl" meal producIng COLl lll ne~ ,ud a ... I fanCl'. l ·" . 

Australia. '\ cw Zealand. Canada and the l .'mtl.:d Stales are free or bO\ lil t: hnH:ello'h 

(Radn~llt~ ('f o/. :WOO: PA 11 0- \\' 11 0. 100 I ). 

" 2 Staw .. ofbmcdlosis III Africa 

Puhllshed "ll1dl~" on tht: relal1\e occurrence of hnJcdlo~i .. arc largd~ confined 10 

'i('rolng1l.:al "un l'~ ,. and arlo' much marl.: c01llmnnl} conduc ted fo r bO\ Inc hrucdlo ... I .... 

(lcca"lOnall) tin ~hoah and rarcl) for pig ... (Corhel. 19(7 ), Bnlc~lIlhl~ III cattlc h pr~\,-ill'lH 

and \\Ilk~prcad In .. lIh-Saharan \(nca In the fieIJ./J a1l0r/1/1 I ... th~ mam cau .. ,,1 urganhill. 

B mellie/I I 1\' IIllccl1on ... ha\ e h~~n rqlOrtcd and B \/11\ mf"ccllo'h "ll)pcct~d I ~dlUlI~_ 19""'. 

Domcnech U o/.. 19~~. Chuk\\u. 19R5) 

In pa .. toral 'i)''''C111:' and li\'CSIOck-substslcncc crop :.y:.tems III semi-an d areas ... ~rologlcal 

prc\aicncc IS almo .. , always greater than 5°'0 (range 4_8 -41 ° '0) (Jl\\'a ef £II. 1996: Kadohlril 

ef ul. 199~: Domingo. 1000), For c rop-l1vc..,lock sy'itl'11lS 111 both the sub-llll1ll1d and 

11Ighl.md /0111.: .... prc\ill('nct~ lend ... 10 he lower than In pa~lorilhst area ... (Oomen ilnd 

\\~g~nl'r. 19X2. \.lunu~1 (,10'-.199'. 13dba ef al. 20011. lI{l\\e\~r. ]11"e\<ilcllcl.: \an~" e\ell 

more \\H.I~I) than In pastnrah .. t "'~"'\t;m ... mnglllg from high (.:!5 no) III large mIClhl\d~ 

manilg.cd herd ... (\ lnhal1 t'f al.. 19(6) 10 10\1 or l1on·('\I ... \enllll /cro-gra/lng. "'lllallhnld111g~ III 

Ihl' e,l..,t \fncan hlg.hland ... (Behle ef al .. 1 %lJ. Ikd,m.l ef a/.. 199,. " .. dllhl .... t'l flf. 19'r I 
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Brucellosi::, IS an important livestock disease en tity in ma ny Afri can coun tries . Accordi ng 10 

Seifert ( 1996) an incidence o f infec tio n o f li p to 80% can be foun d in inlensive.: dairy 

production sys tems of the tropics . In the ex tensive anima l product ion systems of thc Sahel. 

an average.: disease incidence of25-3000 has been calcul a ted . In easte rn Sudan, an infec tion 

rate in catllt.: of almost 22% and in sheep abou t 13,6% was found (Se ife rt, 1996) . The 

prc\',lI cl1cc ofbo\lI1c brucellosis in some Afri can countries is prescnted III tabl e 2. 

T:I h ie 2. P re\ a ICll ce of bovi Il l' hruce llos is in SO I11 e A rric~t n co u n t d es 

'\Jo,of Illltma l Pre\ aknec 

Cuuntr) C\alllIIlCd 

lcn \fn Rcpu HXOO 

Chad Cameroon [-U4-1 

~OIll<ll1a 2 1 X4 

Tan/anl.1 1 :;07R 

Kl:I1)a 640 

~udan 762 

I"all/<111I<1 

VI<lla\\ I 

South \fnca 

Zambia 

Tan/aIllJ 

Bunilldl 

[ 775X 

1",72 

101 7 

50)9 

lR7Q 

1420 

1[67 

40.0 

30.0 

12.0 

10.8 

[50 

10.6 

7.5 

0 . .3 

1.5 

1 1.3 

12 .~ 

1.8 

25.4 

II 

Au thor ... and \ car ... 

RHT. SAT.CFT D omenech ('I al. [9XO 

SAT Do menec h (l11I1 .. 1982 

SA T Ilusscin l!1 al. 1978 

SAT Jiwa l!lal [99 7 

1· I.1 SA Kadoima ('/ a/.. 1997 

RB I' \lc1krmoll 

l!1 al..19R7 

SAT ~ l\anga 1'11i1 . 19X6 

Oomcn & \'·cncgt.:r 

d al. 191'2 

SA 1 lledard ('I lit.. 199, 

RllT. CFT Il "hop. I 'is I 

IIIlT. SAT.CFT Galiallgcr.I'i7.1 

RBT, SAT,C FT Ka gumba 

Nandokha. 197X 

RBT. SAT.C FT Kagumba 

:'\an(\0\...11<I. [9""1~ 

and 

and 

IIIrI \l crck and St.:hlnng. 



Ke nya 46 4.3 SAT O Ol11 e n and Wegene r. 

19~2 

Slcrra I.conc 2626 lOA SAT Opl/ . 1969 

Guinea 1861 6.9 WSA.RBT.C FT Sylla ef la .. 1982 

Ke nya 374 2.0 ELISA Kado hira C!l la .. 1997 

Ke nya 208 2A SAT O o mcn and Wegene r. 

1982 

Kenya 99 16.2 RllT.SAT.C FT Kagulllba and 

Na ndo kha. 1978 

('oh:d ' I\OlI'C 1180 48.0 RflT Cam us. 1980 

l lga nda 169 2.4 RllT.SAT,CT T Ka gum ba and 

~'dndokha. 19n 

(;hal1<1 IS3 6.6 S\T K uhuaf()I" ('I al.. 2()()() 

l 'gallela 68 36.8 S\T TllIllllll. 1972 

Coted hOlrc 123·n 10.8 CI T. S,\ T.C \'1 PI h)- \ loron <', ,,/ 

1979 

Ghana 323 9.3 RIlT Tu rkson and Boadu. 

1992 

]"(lgO 1056 410 RllT,SI\T.CFT Akakpo el 01.. 197~ 

Djibouti -l99 4.0 ("hallte I ('I (fl. 199-1 

2 2 11 Statu,> of bruLcllo:.l ... 111 I thlOJlli.l 

Dillen.:nl n::-;carchcr:-; hel\ e earn co nul prc\-ait'l1cc "'[lIdll:~ oj hrw.:cllo ....... 111 L"itHk III Illdll) 

pari ... or 1'lh IOPI<I Thc ... c .. \lIcile .. \\ere conducted bOlh In Illlen"l\e <lnd 1.:\ [l.:n"1\I.: 1l\L" .. h\L"~ 

prOdliCllOn ~)'>Iem::. and Illgher prc\alcncc raies art' rl.:cordcd 111 InlenSI\1.: diur~ f .. rm .. 

(\Iayl.:r 19~O: Rashid . 1991: Sinlaro. 199-l) In Ihe ... 1.: ,tudlcs .... eroprc\a1cncc ranging from 

o l-l°·o lip [0 38.7% arc recorded The results of scropre\alcncc s tudIes 01 bO\ me hrucdlo..,I'> 

II) Ftillop ia arc prese nted in Table 3. 
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Table 3.Serollreva lcll cc of bov ine bruce llos is in E1hiophl 

No. an imals Preva lenc 

l oca ti o n cxammed e (°'0) Tes t ll sed Breed R e/i.; r~n c~ a nd year 

Around A.I\. 178 I R.4 RBIYI . SAT. F'< ollc. Zebu. (;~hr~rnan alll. 19~5 

CFT cross 

Around Bahr 67~ 9.8 RBPT. SAT. 7ebu. cro~s Il adgu. 19R7 

Dar CFT 

Shoa Region .10577 2.1 RBPT. SAT, Zebu, cross Shlr~raw, 19R7 

e FT 

Cl'rHra! [609 4.1 RBPT Zebu I :k~dc el al. J 9X9 

!-\hlOpla 

\r~1 Region :!17!i 761 R13PT. Sf\T F"\otlc, Zebu. \lo [Ja. [9~9 

cro:-.' 

Sldamo n.:glOll -;-1 ! ] (i RI1P I . SA'] F"\ O\IC. lebu. IC\Hlu. [9l\9 

cro~~ 

\hemo~a 96.\ 1-1 20 RBPI. :-'.\ r lehu. em" Y IfgU 199 I 

\round Bahr 1:-;':;':; 11 .. ;-1 RBPI. SYI I ehu. cro~~ I..ihl/t'r,l\\. 1994 

Ihr 

eh,lIla (arm [93 22.0 RBPI ,S \[ Cro~~ '1Il1'1I1). 19l1-1 

\round \\ 950 8.11 RBPI , en ["\OIlC. cross \~ra\\ ('I al. 199k 

')nuth ea~1 42-1, 490 RBPT. CFT ZdlU. cro~~ Ikkek ('I ,t/ 2000 

'.I!Hllpta 

I tgra) RegIOn 430 0.69 RBPT CFI Lebu. cr(l~" resfa)l'.20(n 

' Ilrtfl Gondar I -1-1 ., 0.14 RBP J. CFT lehu. rr{)s~ ~ il)ch. 200; 

Sld<lllla/llrtC 1410h 1.91 RIlP I. en 7dlll. cro~~ \ ... 111Mr.:.200-l 

JlIltllhl JUllr.: IbH 061 RBP[ CFT '\ loll)"'\' ~OO4 

I \R I-"ann~ Ir _~1.;7 [{BP I. S.\ I Cr\l'~ R",lml. [993 

Bahtl dar 19-14 -1 (1"\ RBPI . C! I /I.'hu. ern" 11.IIkrn ... k~ol. ::!OO.;; 

\Idbhed 

rlgril} RegIOn 1951 1-19 [{BPI Cil lcim Ikrill' ~{)O."' 

J'd~\en1 10644 I 8 RIlT. eFT 7dlll I cbJu. ! 999 

\rnh<lra 

I J 



1. 1.3. T ra nsmiss ion and source of in fec tion 

I3nlcellosis is trans milled by direc t or indirect contact wi th infec tive exc retors. Inges tIO n IS 

[h~ most common route o f emry. a lthough exposure th roug h the conjunct l\ a l and g~nl1al 

mucosa. sk1l1 an d rcsplratol) routes occ u r~ ( Walke r. 1999: Radost lls el al. 1000)_ -I h~ 

major :.ourcC' for e,\pos urc to /3 aborlliS III catt lc is thro ugh aborted fCIU:.e:" Ihe placenti.l_ 

and pos t abort io n utcfl nc Il Ul ds Conta mina tcd feed (hay) can spread Ihe injec tIon from 

IIlfccted pastures o\cr la rgl.! d istances when II i., traded, In ... l.!cl'. and ga mc an imal ... ll1a~ <1]..,0 

cafT) the lIljecllon on:r long dIstance:. (Se ife r!. 1996: PA II O- \\, 110,20(1) 

Inge ... 1101l of milk from 1Ilfected callie and goats IS a lso ano th er source fo r Infection of 

eah-e:; and kids, Direct trans fer in IIlero has also been documen ted. In closed erl\ Ironnll:nl. 

thc Infecl10n ma) .... prcad b) aermots: ,urborn e IIlfCCtlOIl has bC1.! 11 de1llollst ratl.!d (\'ICOlettl. 

19~O: \\'alker. 1999: PA l 10- \\'110. 2001). The use of ITl fected bu ll s fo r AI pose ... nnporlanl 

n ... 1.; and spread~ the l11fectlon to 1l1an~ he rd ..... Cah'cs ma) be Infected \\hrk 111 the utellh or 

h~ >;udllllg Inli..:cted mill.; or theI r mother. \'cl1erl.!<![ trd rhllll~..,ron:. h) Infected hull hi 

..,u ... ct::ptlbk C{)\~ ... appear 10 he rare (Chub\ u. 191\7: 'lcolclll. 199~) 

.., I J Rr'ik fact0r" 

.., L..J 1 \ Ianagelllcnt 

Once i.I herd I ... IIlrected. the tllne reqlllfed to become rrec from brll('eIlO',,~ I~ lIH::re;hcd b\ 

I<lrge ... ll"e. <lctl\C abortion .... and loo..,e l10l1sing (RaJll~llh cr ul, 2000). Ilcrd "'I/e and animal 

deJ1s1t~ arc dlrcctl~ related to prc\alencc ofdisc,!>;e and difficulty 111 cOl1trollmg InlixIIIln11l 

<I populatIOn Cah rng pracllcc.., ai>,u play <l major rok III the sprl.!ad of bnrc(,.'lIo"r ... -;(,.·pdralc 

c<lhmg pen .... all\)\\ fur IllIHlIllI/lIlg c\[>osure of un infected <1111111,11 ... \\-hcthcr i.I herd r,II"C" 

I'" 0\\ n replacement ,UlIIll<lI .... or purcha .... e ... rcplacelllcnt <l1lI11ldJ... ilffi:t:h the pOlcnll,,1 tllr 

Introduction of the dIsease mlO the herd (Nicolcll1. I 9~0: \\ 'alkcr. 1999) 
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There I.., a PO"lltl\'C assoclallon between populallon dens It} (number of anunal.., 10 land· an.:a ) 

and dlsea..,e prevalence. \\ hich IS atlrtbUlcd 10 mcreased conlact between \USCepllble and 

mfecl('d antma]., (Omer el 01 . 2000)_ 

l ·nkss the hn!:lentC condition. measures to prevent the mtroducuon of the di sease and the 

n."' h tance o f thc antmals are Impro\ cd altogether. the condillon fa\-ors rapid spread o f Ihe 

dl .. ca'-c and .... ub"cquc nll~ result m high prevalence o f the dr .. casc III Ihat partll:ular he rd 

l ' lcoktl!. 1%0. R,ldo .. ll b l'l al. . 200Q) 

., I ~ .2 I lo .. t facwr 

"'lhCCpllhtllt~ It1 mll.;clIlln depe nd ;; on agc. 'ie'. breed and pr1..'gna n c~ ....raIlh (lr Ihc Jntma! 

Younger amnl.lb tend to be more re., l"tani to InfeCIIOn and Ireq ue nll ~ ckar mfcc llon .... . 

although latenl mlcctlon does occur: onl~ :! ,6° of amma J.... mfel'lcd al birt h r1..'mam mfCClcd 

,1-, adults I RaJo-;lIh t'l al.. 2000). Sc, uall ~ mature ammab arc much morc .. U.,l:cpllbk III 

mfccth1n. regardk" .... ()f gl..'ntier \Iosl ammab In fected a .... aduh .. rcmam mtedcd for life 

\Ih:r l:Jllk rc,ll'h "c,ual matU rt ly . the "laic of pregna 'K~ h,h LI greater IIll1u.:nlC on tht' 

dc.:;rl.'l 0f "u.,..:epllblltl~ Ihan Jo~" age ( \I anlhel and ( arter 19·N, Bccm.,\.' of 1,J{t'nI 

IIlfc..:llon". 1..":.1" c .. horne or nxently IIlfel."led mother" often mfct.:t tht' had \\ herl..' Ih\.'y ,Illl1l 

laler 111111\.- "il':llk·ttL 19~-L \l ad"I.·Il. 11I ..., 9, Bull .. J r\.' In\lrt: rt· .. ,-.t<1nl thall ....... ,\uJlh 1ll:.1t\Ht· 

h.:lfl'r .... and Ie"" r';"htant than .,e-\ually Immatur\.' h ... ·llr.:'r .... Bllth ,cn.:r':;J! trJIl-.nU""I(l1l .. JIld 

C'r0~Urt' 10 Jbor1eJ f..:tu ... .:.., and klal IllLmbrJne~ LIre Imp.lrtJn! lor Tl1JlIltammg Illtl..'..:ill'n .. III 

"hord (\\ alkor. 19YQ. P \110- \\110. 20(11). 
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2. 1.4 .3. En vironment 

The environmenta l res istancc o f thc pathogens depends on wheth er th ey an.: prot L'ct L'd 

aga mst th e su nli ght and hi gh tcmpcra turL'. Ne ut ra l sOil pI' and a mOist e ll \ IrOI1 I11 L' lI t. \\ hl(:h 

arL' nc h in orga lli c mate rial. arc ra vorable e lemcnts ro r survival. BrucC'IIa orgamsm .., can 

sun'IVc in th c enviro nment fo r long pe ri ods (Madsen. 1989: Seifert , 1996). 

Brt/cel/a sun n'c rreezing and th awi ng. Under propcr environmenta l (on<iltiol1 !.. th ey 

..,lIT\ I\e ror up to '" months III mi lk. urine, wa ter and damp soil. In liquid ma nllrL' thl' 

Hr/1/ dill Slin In: ror month..,. in hUlllid racl's ror 12 wcds. in ahorted fl' tllsc'i up to -IlI1onth" 

and aftcr birth, III the dust of street'> for 44 days. in lap wate r fo r 30 da}..,. III ..,terllc water for 

j 1 da} s. III de..,ert .. oil up to 1: months. and in fro/en "oil for 1: year, Cnntanllna ted ,tr<l\\ 

remain, IIlti.::ctIOU' for longer than a month ( \\ 'cldmann. 1991. Selfl-rt. 199(,) Ii ..., ge l1 era1!~ 

accepted that Hi'll{ ella org'lIll:.nb do 1101 multlpl) III the cm Ironment the~ rnerd~ rer .. ...,1 

31111 then \Iilbillt~ I.., lIl11ueneed by the e"..,[lIlg en\ lronmental (ondl\lOn.., t Rad(bllh l'I til . 

2000) 

2.2 . Pa tIHlJ,!(, ll l's i, a nd Cli ni ca l \l a nifcs t;Hio ns 

rhl' 'lI..,t:eptlhllll~ urthe i:lllllllal depends ~lgllltical1tl~ on [hei r natural re!.l,tance. (hl'lf <Ige 

anuthclr lc\cI of Immulllty and on em Ironmental 'ifres.., [rthe m!l':ctHJIl I'> 1I11rlldlll'ed 111(0 d 

nOIl-lI1fected herd III \\ 11Ich all alllmal, arc m'munolnglcall~ nal\c (0 hnu:dlo'I". the -i0 

c,tlkd abortIOn ,torms m3~ occur and almo,,! all pregnanl CO\\" \\ III ahort ISelt'crt. 19l)(J) 

Foll{)\\lng 1'\lw,ure. Hrtlcd/(/ pcnetratc IlltJctlllticosal surface, In [he <l111lll'llIar~ tr<tt't. (he 

epltheliulll con:nng (he Ileal payer's patchcs arc a preferred Site fo r entr} Snon after cntr: 

mlO the h031 body. the Brucl!lI(/ arc cngulfed by phagoc} tiC cell!-'. notably the macrophage ... 

III \\ 11ll:h Ihe) sun I\"C. mult iply an d arc tra nsported to the rcglO nal I} mph nodes (Quinn e/ 

a'-. 1994). 
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\',UlOUS mechantsms are employed by Brucella to allow for survi\'al inside the phagocytic 

(ell ... The,e Include Inhlhltio n of phagolysosome fUSIOn: super oxide dlsmuta..,c and 

cata lase production may pia) a role In defense against oXldatl\c killing. stre..,.., protein ... are 

thought to playa ro le In protecting the organt'lms from hydrolyti c cn.lyme,>. u\ygen 

radlcab. and myelopcroxidase killing sy"h::ms In the phagolysosome The 

itpopoly ... acr.:hardl..' oj Bl1Itl.:lla IS directly as:-.oc latcd \\ Ith \ lrulence and", th ough t tn playa 

role In enhancing Intracellular .. un I\al (Iktlllcu\ t'I £1/ . 1 Q91: Wal ker. 19(9) 

From the regional lymph nodes, Brucella organtsills dlSSeJ1llllate hematogenous I) and 

locah.!e III the reticuloendOlhchal system and rcprOdUClI\e tracl. In pregnant aillmab the 

uteru, 10;, a preferred 'ilte of mfectlon \\ here 11 lead:-. to a necrotizing placcntll'" In non~ 

prl.:gnanl allll11al ... Ihe fi r,t mfectlOn oftell occurs In Ihe udder followed by the IIlfectlon l)1 

Ihe uterus later ;Iher the nn ... et of pregnancy (Seifert. 19<)6). L'nknO\\ n fJr.:lor.., III Ihe gr .. 1\ IJ 

ulenh, colkdl\ ely referred 10 .1-0 allanlllic Ihlld faclOr:-.. "'llillUlale the gnm th of fin/( (/Ill 

1- r\lhnlllL ,I four-r.:arhon akahn!. I .. clllhidered tn bc (lOC of the .. c factllf .. I \\Jlkcr. 11Il}l) 

i{.ldostlh t'f tIl, ~O{)()), 

-\ pyogrJnulnm,lIou .. rca..:tl0n Llcr.:ur .. III atl"cl.lcJ pla":':lHd and ab(lr1ltlll ("lc..:ur .. lr,11ll !lud 

gc'tJlIon nn\\.JrJ ... In l:JIIJc ahorllol1 ,,:u1ll11l11111y or.:I..'ur .. III thl.' fifth Illnl1th of g..: .. talllm III 

later and rCIJlIlcJ fetal Illcmbranc ... h a pO ..... lb1c .. e\.lud (RadiJ:-.tlb ('/ al. ~OOfJ. P \110· 

\\-110. ~IJOI). E\pCnlllentJimtecllon .. ludiC'" ha\-e dCll1on~tralt.:d that. at thc r.:dlular Ic\el 

Bnll d/<1 !t·..:aItA' mto the I..'htemae of the rough enJopla"nl1c rcllcululll of trophl1bla'h 01 

thl.~ placcnhlml..' inli:r.:tllln 'iub~equenll~ .. prcJd ... to the felu... The c\act lller.:!ullI .. m 01 

Jb(lrtl(lll h und"::Jr; hl)\\('\ er. Itk..:ly ro,,"lhilltIC" 'Ire IhJI abortion re:-.uh ... from 

• 

• 

Inlnler"::I1..:!.! \\ IIh f..::tal":LrculatLLlIl Ju..:: In thL' C\L"img rlacl.!l1lllh 

The Jln.:d efICd (\!I.'nJoto\.lIl. and ('If 

Ictal .. In:::-. ... rc ... ul111lg from Ibe Intlanllnah1r;. rc"rlllhc 111 the klaltl .. ,uc (Ir..:..:nl;ll1 

11.)-9, QUIIlIl t'/ a/.. Il)Q-l, \\"Iker 19991-
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The pfllll<lIy clinical manifestations of brucellosIs arc related to the reproduetivc tracl. 

Abortion that occurs in thc lasl Irimester is the most obviolls manifes tati on. The quantity of 

Brucel/a excreted during an abortion cou ld be as much as 1012_101' capablc of infec ti ng 

60.000- 600.000 pregnanl heifers ( licolett i. 1980; Fensterbank, 1986). Infcction may al so 

cause slillblrth or weak calves. retamed fe tal membrane, and reduced mi lk yi eld . Usually. 

gen..:ral health I~ nOI impaired m uncompliC<lIcd abortion. Seminal vcsiclcs, ampu ll ae. 

IcSllcics. and cpydldimis may be infec ted in bull s. Testi cular abscesse ... rnay occur. 1011g­

~tandlllg infec tions Illay result in arthritic joillls and hygroma in somc ca ttle (Sc lfe rt. 1996: 

Nicole ttI. 199::;) In gC ll cra1. alllllla ls do 1101 exhibit o\c rt syste llli c dlnc,!'> (Wa lker. 19(9) 

2.3. Di:lgno.!o is 

rhe dlagno"lc altcr11<lI i\c ... for thc rccognltion ofbruccl los is arc marc \ariecllhan Wi th an~ 

olher Inl~clHluS <iI"'C;I'1(,. ThiS depend~ on Ihc reaction o f th e organi..,m.., 011 the chromc 

1I1fcC11011. \\ Ilich partly occurs intra cellula rl y and which can be dClected olll~ 111c{)mpkld~ 

\\llh the usual serologlcallcchnlq ue ... (Sclfert. 1996) 

( Ireal care ... hould be cmpln)ed \\hcn \\orkmg \\llh Infecled tl ...... tIl:" and cultlLre" In Ihe 

laboratOl). \11 Bru('ella culture.., ... hould he handled follo\\11lg hlO"alt'l~ ](:\1.:1 ~ prdctICl:" 

beCathC of the potcntlal for laboratOl') lIlfcC ll OI1 {Baron el ar. ]99·1. ()UIIlIl t!llIl. 1991) 

I)lagnoSl.., of hruccllosl~ I:' Ihe corner "tOIlI,' for all~ control and I.:radlt:llion plOgram and I.., 

ha~ed on the 1'0110\\ Illg Illelhod~. haclcrlologlcal. Illlmunologlcal filldlllg" and molecular 

biology (Rcdkar Iff a/.. 200 1) 
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~ 3 I Bacteriological method, 

~ 3 I I Demonstration by nllcroscoPIC e\amlOallon 

Specimen..; of fetal stomach contenh from an aborted fetu..;. placental cot) ledan. \ aglOal 

dl:'charge..;. fetal lung and 1I\(,r arc stamed with Gram. modIfied 7Iehl-'\'ccbcn or 

\Iacehi.:l\cllo ..;,tam" BrlIcella appear a~ ..,mall red-colored coccobacilli 10 clump' heeau,,, 

oflhclr mtracdlular gro\\ th lQumn t( of._ I 99-l. \\'al"-cr. 1990), 

... ~ ... 1,0IJIII)n Jnd IdcnllfiLJII0n of BrUt ella 

Cultural c'\Jmmallon" arc \C~ Important m Ihl.' crld':lllloll)g~ oj b~l\ me hruc\..'lIo"h .. ..IOd 

pv"III\C r,.>ull'" to culture Jr..: ":lm,:lu .. 1\': and .. ht)uld b .... u .. .:..1 1(' t.:\Jluat.: .. ill other d1..i.;nt..' .... tK 

m;;lh()J~ 1'1":-011..:11. 10\01. Ho\\e\cr. negalne culture f6Uih JTe nol ah\J~'" ..;,uflic""·1lI to 

rule OUI mfectlOn (\\·cHimann. 1991. Seifert. 1906) 

RrUH 'lagru\\ \\..:11 10 5-11 blu;:.J agar I IIJ\\ C\ cr. Nhl..'r Ihan fetal ahllln~hJ.1 (llOICnt' .mJ 

...... '!.::: .. :II ... .::: m~JIJ Jr..: u .... uJIl~ rC"~Ulr.:J \\ al1..,,:r. 19Q'-J Commonl~ u .... cJ m..:JIJ m..:luJ .. : ... crulll 

Jc'\trt .... c. tf!Pt, ...... ~' and Bnlltll" (\Ihmlll agar .. with the add ilion ("If anllhlOIK .... U ... 1 J .... 

J..:-tldIPn. ~J":llfacm llr Pol~m~'\m B Thl' iOl'culJh.:J plalc .... dr..: mcub.lh:J Jt ~- ( unJcr" 11 

r..:ri.."..:nt en 1,-'f,J minimum 01 10 d.1~'" . .mJ up hJ : i da~ .... In 'I:!hl~ .... U .... rll.."lUlI .... ..:..1 ............ 1(~lulOn 

t' Uf .. I"~~-l P.-\. HO-\\"JJO. y " 

1O,'cuiaK'u Jnd .11 .~ and (.. \l"I..·1.." po,t mO(UiallOn dn animal h "canfi~d "'~rum h ~'\anlln~d 

f\.'r ..lntJblkJi~ .... and lI:-. ... ue ... are ..:-uilur"J j,)r Organhllh f F rl'eman. 19-9 \\ alkl.:r 19~4) -' ... 
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Pn:llmllla r) Idenlllica llOll o f Brucella SPCC IC:-. reqUi re dcmol1\lra llng pmpoln t. ..,moulh. 

gllstenmg. blu Ish. lra ns luce nt co lo ni es T he 8 rucC'lIa arc non-hc mo l) llc. c ata lase- pn'dl ne. 

oXidase pOS II I\,C (e xcepl 8 m·;s a nd B lIC'oromae). \ Il uorcsccnt anll bod ) (C.sl h used for 

r.Ipld IdentificatIOn. 81"/1((:110 bIOI ) pi ng 1:<. usuall) ca rn ed ou l In rcic fc ncc lahoralOflc'> LlnU 

Ihe IC"b Ill\0t\cd Jdimll\ely Ide nllf) Ihe s pcCle ... (Qumn l'I cd. 199-l . \\ ·110. 199') 

~ :;.~ Scrologlcal diagnos Is 

Dlagno:<.ls of brucellosIs 111 catt le I') frequently dlOicult 10 achic\c because Ihe "aologlc - -
n.:\pOIl"e III cattle IIllccled \\ nh Brul"dlllllhorfln IS mllut'l1ced b) :<.c\cral factor .... mduulOg 

long and \ anahle IIlcuhallOn p ..... nod. cattle \·aCClIla (lOn .. Ialu .... Iype of cxpo:-.ur ..... f \ 'an:lllJlcd. 

Inlcded or challenged) and ... !age of ge ... t3l1on at Ihe lime of expo:-.ure to IIlfeCliOn ( I ()fJ ,., 

01.. 19:>;9). 

'\n ... 1 ng Ie ... ernlo!:'- Ical le ... 1 <lnd antigen comhl nallon ... 11{m cd I OU'I 0 ..,cn ... II 1\ I I) ,lIld ... p .. :c I tic II) 

... lIllUltaneousl) (\luOtv t:1 al.. ~()05). Ihme\cr. ... uch an <1 ...... <1) h nUl a\illlahle at pn .. · ... ent. 

although IllUlllpk lesh mereasc thc conlidence III the dlagnosl..,. and ,cquenllal h:: ... le" 0\ cr 

11Ilh.' ab\) pro\ Idl..' a heller 1Il"lght than '>Ingll: h:S{ (\I<1c\llllal1. 1990) 

t·omhlnallnn ... ()fte:.!:- :-hm\ a degree of ... ensltl\ll~. \\hich arpear to be '>uilit.:lcnt III deled 

IIllixlCd <ll11mab Irt:quentl). 11Ighl)" ... cn"lIne bUI 11;.., ... ,pculic tc,,[.., an.' llsed for ... ncclllllg 

pUrpll ... .::' and the ... ..: then ar.:: fnl1()\\ed h) morc ... p..:ull,,: 1..:,1... f(lr (Ilnfirmilllnn {\\3Ik':-f 

19QQ, (I<lrnJo- \hcllan cf al .• ~OO I). 

(IT and I·IIS \ (Qumn L'f aI, 1(99). The Ro ... e-Ikng'll P131l' Te:.1 (RBPI). Ihl· \enlln 

\gglulmallon lc..,t IS\T\ and the Complement hXJIIOI1 l"e:.1 (C\ T) arl..' \\Idcl) u ... ed fnr Ihl' 

JdCdllll1 of anllb(xjl6 10 IInl' l' fa III bonn..: ... ;:rulll. \\ IIh Ihl..' t I I IIllernallnnalh rcg.lrJl'd 

J'"a confirmat0l") tesl(A1tonl'{1I1.1975) 
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2.3,2. 1. Rose Benga l Plate Tesl 

The RBPT is very se nsi ti ve test: however. like a ll olher se ro logical tcsts il could S01llr.:llme~ 

g1\l' a pOSll1\ l' re~uh du e to S19 \C\ec imllion or dm: to fal se- po:. iti \·c ... ero loglcal reacti on ... 

(FPSR). There fore posi tive reactions should be investiga ted using s Uitable confirmatOl,) 

:-trategles an d epide llliological imestiga li on (O l E. 2004 ). 

The Rose Iknga l p la te le:-I has a widc appli ca tIOn a!' a :-c rec nln g lest tor In ell \ Idual 

dlagno:-I;' III hcrd~ ()f cattle. It I;' genera ll y con ~lden:d to be ()\er~en ... lI1\C_ e ... pt'clall~ III 

callIe ImmlUlI/ed wllh st ram 19 For th ese reason .. sera POSIII\C 1Il th e Rose Bengal te .. t arc 

usually rete~ted b) a dcfilllll\ C IC~t. s uch as the complemenl fixation tesl (FAO \\ '1\0. 

1996). False-ncgam'e reaCllon~ occur rarely, most ly due to pr%ning and can be a\olded 

h~ ddullllg Ihe se rum sample or rC IC's ting afte r a given tnne (O IF. 2004). Ne\erlhde~<., 

RBPT appear .. 10 be adequate <1:. a .. ereclllllg lest for JctccllIlg IIlt(:cteu he rd ... or In gUM,llltel' 

the ;Ih<.,ence oflllfeCllOll1ll ol1lcell(,..,I,> free herd", (011:. 200..t) 

The antlgcn COllshh of IJrII( ('/la slallled \\ ith Ro<.,e Bcngal and su .. pended 111 nllffer a1 pI 1 

.t65 : 005 . The Ic .. 1 I .. conducled Oil ruled cnamel ... Iflp ... . on a gla<.; ... or Ceri.lllllC Ide 01 \\ flO 

hemagglullIlallDll plate I-qual amount--. of ~('ntlll <llld Jl1Ilgen ({) O~ml) art' put un \\ hlle 

enamel or pla .. llc tri.1}<", Illl\ed. <lnd read after a ..t-IllIll11h.:: .. rod,lIlg I \llon ('/ (/1. 19'''. 

\I.ll:\ldlan. 1990). The le~t 1<., lI<.;uall) 1Jllerpreled as p(l~l1l\C If .1Il) aggiliunation I ... 

apparent. and the reaction ma~ be graded accordmg 10 It--. rapldlt) and appearance 

/~lact\hllan, 19(0) The RI3PT 1<., economical. ... Imrle and rapid. and g1\c .. fe\\ fabt' 

negall\ e and f<ll .. c [1o:-'lIi\'e re<.;ult ... (Fens lerbank. 19R6). 
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~.3 2 ~ Serum Agglutmatlon Test (SAT) 

Serum aggluunatlOll test. which is the ancestor of al\ serological test so IS stili widely used 

often In conjunction \\ IIh the eFT and J\hlk nng tests (Fenste rbanko 1986). While not 

recogmzed as a prescribed or alternative test. the SA T has been used w ith success for man} 

~ car,> III sur\clilance and control programmes fo r bO\ me brucellOS IS (Olio 0 200~) 

r he Jllugcn repre"cnt" a bactenal smpenslOn III pheno l sa lme {"aCi O.XS U o [\\ \ and 

phenol al O.S 001\ \)l. Formaldehyde mu~1 nol be lI"cd: EDT A ma~ be addcd to th e ,lIlllgcn 

"u.;,pcnslon 10 :\ III \1 fi nal lest dilution 10 reduce Ihe Jc\d of fal"c-poslt1\C re"lIlh 

Sub ... e'-1uentl~ Ihe plioI' 7.2 mu..,t be readJusted III the antigen {O il,. ~IIO~I \. \lfIn .. ll~ 

I.:ondllc tcd h~ makmg. doubling dilutIOn of the ."crum m phcnlll s<llme III ,1 wund-bllilomcd 

luh~ and "udlng. an cqual amount or (\llluml..') of ."landJrd anllg.\.'n \!lel Illl\mg. Ihr.:: !llbe ... 

arc Incubated o\cmlght al 3- "(. and Ihe degn:c oragglulmatlon I.., read h~ compi.lrlng the 

()paclt~ agaInst standards represellilng \anou" degree." of agglullIlallon ( \11011 c{ til. \9'5. 

\I<1l·\llIlan. Iql)O). Thl.! O IEI SS eontam,,> 1000 Ie." ofagglu lJIlallon. The nll\lure 01 anlfgcll 

<lnd ~crum dilullon~ .,hould be IIlclibalcd for 16 ~~ hours at 37 C If the le"lls carm:u out III 

mll:forla tc~. the mcubatlon tmlL' r.::an bl' ... llIlrtl'neo 10 6 hour..; \( lea~1 Ihrl'c dilullnn~ mU.,,1 

hI.: prl'parl'd for CJl'h serum III order 10 reli.lll' pro;:onc negatl\l' re"ponder ... 1 0 11 . :!{)(I~ I 

\!though Ihr.:: S \T I" \\IJel~ u ... cJ 11 h<l'" Ihr.:: folllmmg 11Ill11,ilwn..;. lil'lel'h n\'n .... rl..,I..'!Ii~ 

:1l1llhoOI6. anu 001.:." nOI reach Jlaglll)slll'JII~ "lgll1til',UlI k\ d durlllg the mloub'..\tIPIl "til!!!.' III 

the JI.,CJ ... e, lIlah"i1~ tll dell'l.:! r.::hr(lIlK ."wgc of thl' (i1:-e,h":: and m.lb"H~ It ddkrlonl1at.: 

anllhodll:''' rc ... ultmg from nalural IIlll:ct\on ilnd \~Il:(\nallon (R<ldn"llu." l'I ,II. 20UO, "I \ I 

Jell:'l.:h antlood,C'> of the clas:.c..; Ig{ i2 and Ig \ \ (h:nsterhank. I f.)\n). 

rhl.' ( nmpkmcnt-fi\ilIIOn le..;1 '" rccognll:cd a ... Ihl.' mo"t reliahk d,agnn ... 11l: 11: ... 1 \I{)\\ In 

rl)utln..: U"C lilr mUI\ Idual animals (I \() \\ II(). 1%(,). ("I, T I." a \\ idd~ u ... cd <lnd .. hXr.::pll'd 

I.:tlllfirmalo0 le."t Jlthough It h l:omplex to pcrfonn. requlfIllg good laboralo0 fa!.:I"llc ... and 

adequa lely Iramed stan-to accuratcl) l!lrate and m3mlJIIllhe reagents (0 11-.. ::!OO~) 



The \\ork load resulling from Ihe lechnieal complexily oflbe compkmcnl- fixallon h:~ 1 can 

be greally reduced by us ing il on ly as a definit ive leSI 0 11 samples thaI have heen found 

posilive in a preliminary screening test (FAO WI 10. 1986). e FT was found 10 he 919°0 

sensltl\ e and 100°·0 spectl"i e 111 1101l -\aCC11lated populalio ns (Dohoo c!11I1.. 19R6) 1'Ilt,: (T] 

detecb l uG I and JgM antibody classes (Fensterbank. 1986). 

There arc numerous variations of the eFT in usc, hUI Ihi s test is most convcnicllIly ea rned 

out 111 a I1llerotitn::: rormat (O lE. 200"' ). Either warm or co ld fixation may be used for thl: 

I1lCUbatlO11 or 'ie rU1ll . anugen and complement either 37°C ror 30 minu tes or 4""'(' ror I I I H 

hour..;). \ numhcr of lac tor.., arfeci the choicc orlh!.! m!.!thod: anti -eOlllpk1l1clltar~ actl\ 1I~ 111 

S!.! 1"U11l ..,ample" of poor qualll) IS Illorc !.!\·idcnl \\lIh cold fixatIon. \\h ll!.! tixallOn al 37 (' 

Incrca..,!.!" Ih!.! frequency and 11ltcnsllY o f pro/oll!.!:'. and a number of dl1ull()n" mU:- I hL' I .. "te<l 

t()rrach .. ample (O IF . 200"'). 

["he CFT I.., \·er~ "Pl'Cltic lIo\\c\er. llke all othcr :.crologlcal h.:"ts. II could .. OJl1l'11I11l:" g1\C 

a PO~III\ C re .. ult dul.' 10 S 19 \ accmatlon or due 10 FPSR. Thereforc PO"IlI\ ~ r!.!(ll:!IOIh "hould 

he m\c"l1gal~d Ll'Illlg sUItable confirmatory siratl.'glc". Th~ e FT I ... al..,o parllcularl) u"dullo 

(hffer~n tl<llc hctween young hood \accmation and mfec!lon. a.., antIbodIes produ(('d b~ 

\aC(111al1011 1"I;::.ICI ncgallvc SIX mont h!; post vaCC1I1at lOIl (i'-lorgan and i\IcKIIlIlOIl , P)79). The 

II con"lder" an~ ... emlll contalllmg 20 I(TTl ', or Illore a.., Im"I!l\C (\ lac \ldlan. 1990. Oil 

~OO ... ) 

2 .. t~A I n/~ mc I Inked Immullo Sorbelll As ... ;!) 

The I , IS.\ h::-.t ha, gaillcd \\ 1(le :lCCCplancc for ,cro'(lgle~.' d1<lgnn" • .., 01 ho\ Ille hruccJhhl ... 

hl.'CaLhe of II" ahlllly 10 delcet anllbod~ of all .I;ol)pe .. unlike other comcnlHlllal le ... te .. 

(:-\Icbcn t'f fll. 1996) The 1· [ ISA Ir~t ca ll be lIsefull11 cOllJuncllon \\ Ilh Ihe ( (-'"I dunng Ihl' 

laller stages of <In erachcatlOll program when II IS Illlportant 10 reduce th !.! number 01 fal..,c 

ncgal1\e serologIca l reactIOn (Sulherland ef 01 .. 1986) It ." a uscrul test dunng an 

eradicatIon program after vaCClllat lon has ccased for screcnmg or as a suppkmentar~ le..,1 to 

thL" CI· ] (Rado!:.l lIl s el (II., 2000) 
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The ELISA III USl' in brucellosIs diagnosis is indi rect ELI SA (I ELI SA) An l1 gen IS bo und 

to poly';\ yrenc nllcro tit er pla te so th at antibody. Ifprcscnt in a sample. binds 10 the anl1gcll 

,lIld ma~ be deh:ctcd by ant l-g io bullll-clvyme conjugate combllled \\ Ith chromttlogcmc 

substrat e g i\ In g a color reac lion ind leal1\e o f Ihe presence of anllbody In sample (Gamdo­

\ be l1an Cl al .. 2001). The I-ELISA pro\ ldes a rap id. simple. hlghl ) senSltl \e (lOOOo) and 

spec ilic (998°'0) diagnos tic system for la rge-scale de tectIOn of antibodies agalll st 8 1'11( ell" 

ahrmll_' (Pa\\ e ... ka i!1 al .. :!O(J1). 

The mdl rec l I· LI SA. whde more senS I\ I\-e than the convent IO nal leslS. has been Ie ... ., 

~pec di c. even lIsmg blghl y spec ific monoclonal antlbodl e:-. to bO\lIl e Illll1lullog lobulms as 

dctt'CIlon reagent,,_ SlIllJia ri y. Ihe IIldlfCCI 1: L1 SA could nOi dl stlll guish an ti bod) ,1fI .... lIlg 

cllhcr frolll \ <1 ccI 1I al or 1I1 fcctlO Il and Ihe 1.:05 \ pef ICst IS cOl1siderabl) hi gh (;s.:, cI .... ell ("/ al. 

1996). 

\ compelll1\c 1·1 IS,\ . \\hlCh I .... man: speci fi c Ihall the Indirec t 1· 1 IS \ mu..l \\111(:h could 

diSCriminate \·acctllal an tibody from anllhod) lIlduced b~ mfectll)!l. , ... abo .1\ allahk Thl .... 

,I ....... J) U'ie ... eIther ()-pol~ ... .lcchafide preparl.:d from Ilpopol) ... acchafH.k or 11r\)p()I~ "';I(r..:handl' 

from Bl'llcdlo UnO,.IIH '-I'. the antigen and a monoclonal Jntlh<lth ... pr..:r..:llir..: lilr all 0-

pol},>acr..::harldt:" r..::P1l0pC for compctlllOn [lroJl()I~,>acchJndc. bC""IlI'ir..: of the h~drllph()hIL 

lipid A port ion orthe corr..: region. att ache,> fcadd} 10 poly'>t) rene (\ Ielsen i:l (1/,.1996)_ 

:! .,.3 '\ on-culture detccl10n mCl hods 

\ number of nOll r..::ulture methot!"" IIlClud1llg pol~ll1erase chain fe<lr..:tlon (PC'R)' 

1Illmunop.:ro'1l1,,'>e ,>(ulllng. J) '\ ,\ rrnnt.: ..... and coagglutlnal10n. h,1\(' he-l'1l d ...... cnncd for 

dc teCllnn of Brill dill III u .... sue ... and iluuh (\\ ·alkcr. 1999: Red kar er tlr. 100 I. 011·. :!OO-l J 
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2A. Economic Signifi cance 

BrucellosIs, occurnng worldwide In domestic and game animals as well as In human". 

creates a !'ierlOu"" economic problem for the mtcnSI\ e and extcm,l\c 11\ e~ toc J... production 

~) stems. In nddliion to abortIOn In pregnant animals. outbreaks of bo\ me brucellosl'! resul t 

III an a\cragc In..;s of milk product Ion of 20° 0 (Schwabe. 1984: BIshop t!{ al .. 1994) 

I3c~ldes the reductIOn In milk productIOn. then: I'> also 10 ...... of cahe ... h.:mpuraf) or 

pl.'rmanelll IIlIi.::rllllt~ and IIll crfe rence \\ IIh th e brecdlllg program due 10 culllllg 01 \ alliable 

eO\\ s Thl'> I'> of greater lI11portancc 111 beef herd ... whcre cal \e"" reprc'ent the ... ole sou rce of 

IIlcomt' (Rado ... uh ('[ at .. :!OOO), Abortion ma} lead to rClamcd fetal memhrane ... IllClrltl ... 

and a :-.ub .. eql1ent long period of mrcrlllit) In fertility mcrea .. e .. the perEod bel\\ cen 

lacla tlOn .. and the 'IHrage IIltcrcahmg period l11a) be prolonged b) ... e\eral month .. (O n· . 

I q{P. RatiO"! llt ... cl £If. 2000). 

rhe r.:cmlllTll1( In .. .,c., due h' bo\ m(' bmcdlo"h 11<1\ c heen generah/cd b~ Chub\ u j II.}, -) .\'. 

follo\\ .. 

• 

• 

• 

• 

• 

• 

[_0 ..... llf cah c, dUl' to abortion. 

Rcducl'd milk ~ Idd. 

Culling and cllndcmnatilln nf\aluabk C\1\h hCCllhC orhrl'cd11l~ 1~l1lurL'. 

1- ndangcnng annnal nport tradmg 01 a n<ltlon. 

Ln ..... of man-hou r .. and mcdlcal cml .. and 

Gll\ t:fJllllcnt co .. t-, mcurred for research and eradication program .. 

l ;.ll1g thl' lam "mrl~rlllllY" III II, wllie,,\ >;en .. e HrII('(-'//a lIhfJr/w h probahl) tht: IllO .. t 

Important .. lllgk cau,t: of hrccdlng. failure Ih cfll'Ch are .. cell nMlIIl~ <I .. ahortlon III Iht: 

... ccond halt' or pn:gnanc~ I nfcct~d (0\\' u~uall~ abort once tlnd ,t:IJtl111 llIorC Ih,1I1 1\\ ICC. 

Jlthough m ..,llthequenl pregnanele" the uleru" ma~ be re-Inrer.:tcd from the udd...:r hut the 

C\\\\ then carnt:" the ICtliS to icrmj \rthur. IQ-'::; ) 
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At the t llm: \\ hcn Ihe A men can Bovine BrucdlosH .. h a(il catl o n Program begun 111 I 'H-l . 

11.5~0 of adu lt ca ttl e we re infected with bruce llos is and in 194 7. the c.!.t lllla tcd an nual 

economi c loss was US S 100 million. Similarl y In Sweden. prio r to ItS eradi cati on III 1957. 

bo\ mc brucellOSIS has caused annual economic loss of mo re than US S 8.8 111 11110n 

(Schwabe. 198-l). Likewise. the Ne \\ Zea land bruce ll OS IS eradi catio n schemc bcncfited a 

10.3 0 0 IIlternal ra te of re lurn as a rc~m lt o f increased milk. dec rcased cu ll ing rate and 

market ..,hare~ aftcr sl1ccessful eradIcation of the d isease (h\ O. 1998). 

!\\'3\!ahlc mformat lonlndlcatc:.. tha t bmccllos is IS one orthe most senous dl~casc ... In callk' 

111 lallll Amertca a .. \\ell as other de\elop1l1g area ... OffiCial estllllah:..; put annu,ll In .. ..,e ... 

from bo\ Inc brucellosIS III 1.'HIn Amenca at appro\lmatcl~ l 'S ~ (lOO 1l1lllHHl f P \110 

\\JlO. ~OOI). \ sune~ made III India III 1970 ha ... tncd to cakublc 11lL' allnllal Cl'(llHHlW': 

loss lIlcllrred b) brucello ....... 111 callk and buffa loc<.,. For calculation the annllallo:, ... oj l.:<Ihcs 

due to ;']bortlon. Ihe reduction III breeding capaCII). reduced milk yield and 10 ..... of man-

day.., due to human mfcc llon \\crl' conSIdered. In ':.ununal) the :.ur\cy p01l1tcd nUl [hat 

hrucclh1'>1~ co ... tcd IndIa at lea':.t fb.350 Imlhon annu(lll~ III food. anlmab ilnd man-lb~ ... of 

I<lbm (~ch\\ahe. 19:-"4) 

The Jnnllal economic 1m, ... due h.l hmcdloS1', 111 ('llth.: \\ iI\ e~tl1naled 10 he 1'i0 1l1l111lln 

I rench franc ... 111 Cote J)'I\"{lre. l S S :!.rU.;g null ion III "Igena <lnd l S ) \\ 1 IlUlilOll III 

Kenya. Tan/<l1lhl and t'ganda (Chllb\u. 19X-"l). In central \fnca. an 11lUI..knL· .... ,l! tnklllnn 

111 cattlc of abml.: ,()Uo !la .. hl.:cn found and economIc In' .......... o f thc ~earl~ rnUlrn..: 01 thc 

<l1l11llJl holder Ihl\c been calculated ofllr to ()Oo (Sclfcrt. 1996) 
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2.5. Pu b lic Hea lth S ig nifi cance of Bru ce llosis 

~ 5.1 Global occurrence of human brucellosIs 

The Food and \gncuhural Organl/ation. the World lI ealth OrguTlIzutlon and the Office 

Intemauonal Dcs Fp .... :ootlcs consider brucellosIs as one of the mosl \\ Idespread / oonotlc 

diseases (Sc hell mg el al.. 2003). The importance of bmcellosls lies on the severe public 

health hanrd 11 callse~ and Ihc economic Impact on the alllmal mdus l!") p.ll/stofa and 

' Icolettl. 1993). I3rucclh)s lS III humans is a Illultlsyste mlc. acute 10 chrolllc. disease 

chamclcrued by fe\cr. hcadache. Jomt pams. l11usculll'.kdctal pauloS. ,>,\eaung. malaise and 

bod} \\a~llIlg ( \IcDcrmott and \nml.l00~). 

Brucello:-I'" h <l dlse.bc of anllnal ... m \\ hleh man h IIlkclcd a, a tennlllal ho~1. ,lilt! Ihc 

1IlL'llkncc or bruccllo'h III human 1', clearly correlated \\ Ith the degree or 11ll"I(kncl' 111 thl' 

JOllle ... uc 'Ullmal, around hun (\\cldmann. 1991). II I .. readll) Iran .. llll ..... lhle to hUl1l.Hh. 

c<llI"mg an anile febnle dlne:.s-undulant fc\(:r-\\ hll:h 111;1) progre,,, 10 a l11{)fe l'hrnnh.: fllnn 

and call also produce .,e rl ous complic<l tlon affccllIlg the mll .. culo:.kclc tal. cardlO\d..,cular 

dnJ ccntralncr\ ous S) :.h~m ( Hugh-Jones el 01. 1995. O il" .. 1997) 

('J!':h y~Jr. a~oul half ill1111hol1 ca ... e~ orbrucello:-h ou::ur In hun13n:- around the \\orld The 

gre;lle..,t prc\ah . .'nce In human ... I" found III Iho:.e l:(luntnc" \\llh high lIlCldcnl'e or H 

mdUl"/I\I\ mfi.'dum among goat.. . ..,heep. or bO lh "'PCClC .. (\\ 110. 199"'. P \ 1l0- \\ 1l0_ 

~O{J 1 .). The i.atlll \ Tllcncan countrh.: .. \\ llh the greale ... 1 Ilumhcr M recorded \.:a,e ... of human 

brul:dlosh Jrr.: \rgel1lma. \\c"cn and Peru rht.: ... allle rJHt.:rn hold ... trul..' to Ihe 

\ kdltr.:rrdncall counlne... Irall. till:: former Sm IL'I 1 111011 •• 1Ilt! \ hmgnha t P \ II() \\ 110, 

~O()I). In the lll1ted ~t;.lle:- or \Illerlca. bruccllthls h.i" bl..'COllll' " rilre dl ... e ... ..,l' Jll!.: hi the 

]J1'Itll1lllon of \\.'tr.:nl1ary conlroll11eJslIrc, :-uch a:- routine .. crct.:lllng 01 dOOll'Sill Il\e .. tlll.:\... 

\;lCClllatiOn program:- and ::;lnCL" Il)SO. I\:\\er Ilu n 200 case:. annually \\t.:rt.:: rcpnnL"d to tht.: 

Ct.·nla ror Dhease Control and Pre\'cntlOn (CDC) (Llsgam •. l005), Table 4 ')ho\\:-. c ...... t.·, ot 

human hrucel1o:-'l:- III .. ollle countnes 
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Table 4 Cases of hum a n bru ce llosis in so me co untries . 

"Jamc of the country Cases Year 

Saudi Arabia 7,893 1987 

Iran 7 1.053 1988 

Iran 80.000 per year Smce 19H9 

TorI-e) 5.003 1990 

[ 'S \ 6.321 194 7 

[ 'SA 224 per year 1972·1981 

Denmark 500 pe r year 1931·1939 

Spam 4.6S3 1988 

Spilln 3.041 1990 

Source P\lIO- \\JlO C"!OOI) 

Brucella ..... I~ LI~uall~ an occupallonal disease occurnng III \eterlll<lrli.lIlS. farmer ..... tod 

[" .. pector .... ahallolr \\or].;cr .... \ahnratol) per-;onnd and hUlcher ... l'c\\cl1 and Brodlc ... b~ 

1990; B ... ilop ,'I at 1994. Ilugh -Jollc.~ L'I aI., 199"). Brute/Ill ahorw\ and H '11//1 lIliL'ctlUlh 

usually aflcct occupational group,>. \\ htle B mehten\l., lIlfCCllon ... occur more rrcque1Hl~ 

than Ihe olher type .... IIllhe general population and arc kno\\11 10 cau..,c more ~e\cre dllllcal 

pathological effeci ( PAIIO-\\,110.1001. Oiller 111 a/. 2001). 

rhe prolonged bat.:terenl1l: pha ... e of /3 sui.1 lIlfeC!lOn III S\\ mc po~e~ a ",pcclal n ... k for 

slaughtcrhou~c \\ or].;\,."rs handhng IIlfCClcd th,>UC!'> (\\'al].;er. 1999). I ntll\ ItiLltll~ \\ ho 

pJrllupalc III the hUlltlllg of h."ral ... wlne arc al\o al 0 .. 1- for L'onlrac.:!lI1g /J III/I mkuHlIl 

(\\alkef. 1999. Ratlo"'!lh t'l III. 2(00) Rclilll\el~ fe\\ case ... oflnkcllOn"'lll human" tllJI': hI 

8 uml.l ha\ e bel'n reponeu rP \ 110-WIIO.200 \ ). 
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Brucdlosis is onc o f the most preval ent laboratory acquired infec tions. O ne report 

desc ribes an outbreak invo lvi ng e ight microb iology laboratory workers who acquired IJ. 

\feliremls from aeroso ls produced during routine subcultures (o n th e bench) of a s tock 

strain (Quinn el 01.. 1994). The same Iso la tt.: Infec ted a CDC wo rker subsequeTltl y. altho ugh 

correct biosafety practlccs we re foll owed (Quinn el al. . 1994). Thus laboratory 

malliplita tion o f ti\ e cultures or contaminated materlat ~ from aTl lllla ls is hazardou.., and mUSi 

he done under cond itions of blO huard conlainment (O lE. 199 7). 

Bruce llosis I.., also of special impo rtance In ; \ {"rl can n<lII\'C COlllllllllll tle.., u here anllllal.., 

cohahlt \\ Ilh their 0\\ Ilc r~ at night (Rado ... tl ls I!lul. 2000 ). Sll lll lllar~ 0" pn.:\ IOU'" report ... on 

the prc\alcnce of hllTllan hruccl lo .... s 111 some Afri can counlne ... 10;; presented belo\\ III Tahk' 

5 
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Table 5 lIum an brucellos is in some African counlries 

(ounlTY No. examined Prevalence(%) Test used Reference 

Djibouti 108 6.50 CFT Chantal el al .. 1996 

C oled" vo; rc lO 13.3 CFT. RBT Pilo·Moron et al., 1979 

".nlrca 130 7.1 CFT Orner et al., 1002 

Entrea 11 4.6 CFT Orner el al.. 2002 

r:ntrl:3 105 l.O CFT Orner el 01. 2002 

l·thlOpla 8 12.5 RIlPT, CFT Yirgu. 1991 

l·thlOpla 116 2.4 RIlPT.CFT Tolosa.200-l 

l"thlOpla 3~ 
- , )._, RIlPT.CIT Asmarc. 200-1 

j".thlopla " -> 37 RIIPT. eFT Iiallcmclckol. 2005 

FlhlOpla 1500 1.2 SAT Scboxa. 1982 

I'Jhiopla 49 24.5 RIlPT Gebrc)'csus. 2001 

Kl:IlYJ 4-' ,- 10.4 RIlT Oomell and \\"aghcla. 1974 

'Igena 13,999 76-1980 SAT Chukwu. 19 7 

"gena - ):-, 555 SAT Chukwu. 191-:7 

'Igena 500 5 2 RIlT Baba el £II. 2001 

')umaila ' -, 
.l) .' 0.60 S.\T J lus..,\cn ('I (II . 19~-

Tan/3m3 5-10 2260 S.\T Chub, u. 19'" 

lannlnla SO 10.00 S \ 1 Chu'" \\u. 1 %.., 

l 'ganda ll64 6.40 S \'1' Chub\u.19x'" 

L'gallda 3164 6,4 YI ,\lutallda. 199\ 
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2.5.2. The di sease in humans 

Humans arc susceptible to infection caused by B. melitenSIS. B .mIS, B ahortl/\, and IJ 

caws. No human cases caused by B. O\'is, B. IIeOlOmae, or B. SillS h,O\'ar 2 ha\e been 

confimlcd (Hugh-Joncs et 01.. 1995). The most pathogenic and invasive species for man is 

B meillensis. followed in decreasing order by B. suis. B. abortus. and B. canis ( Isselbacher 

el 01 .. 1980; Ilugh-Jones el 01 .. 1995). 

The incubation period of brucellosis in humans is highly variable and relatively long; it 

may range from one week 10 as long as four months. The case falahty rate IS low and 

u:-.uall) less Ihan one pe rcent (Freeman. J 979; Ilugh-Jones el al .. J 995) The dl'>edse 1:­

SCpl1CellllC \\ IIh sudden or msidious onset. and is accompal11ed by continued. 1I11Cnl1lUenl or 

Irregular fc\er The s),lllplomalolog} of aellle brucellosis. Itke Ihal of man~ other febnle 

dlsea~cs, Includes chtlls and profuse s\\'ca tillg. Weakness IS an almost conqant symptom. 

and an) c\.erClse produces pronounced fatigue (Freeman. 1979. Hugh·Jon!"-" ('I 01. 1995: 

P,\JlO-\\'1I0. 2001. Omer el 01.. 2002). 

The common symptoms are IIlsomnia. sexual Impotence, conStipation, anorc\.ta. headache. 

arthralgia. and general malaise The dlsease has a marked effect on the nervous system 

e\ Idenced b} Imtauan. nervousness. and depression Ilcpalosplcnomegaly IS particularly 

frequent m patIents IIlfected by B. me/uemls (Corbe l. 1997.l.lsgarr~. 2005) Ti"suc reactIOn 

IS granulomatous The duration of the dIsease can \ar)' from a r~\\ \o,.echs or months to 

..,e\eral ycar!i. Some Innes brucellOSIS produces serrous complications. stich as enl'ephalllh. 

mel1l nglll s. pcrrpheral nellntlS. spond) II II!'>. sllppurat I \·e arthritl~. \ egetatl \ I.' cndol: ardill". 

Orchlll'.;, sellunal \ ('''lculltIS and prostatlll:. (Freeman. 1979~ \\;llker. 1c)99. P,\IIO-\\IIO. 

100 I). I·or persons presentmg \\ Ilh conge!'>l1\ I.' heart failure from cndncardltl". tl1\..' progm1sls 

IS poor. \\Hh a mortal II}" rate approachmg 85% (L!sgarr.,. JOOS). Without adequate and 

prompt anublOtlc treatment. some patients develop chronIC bmccilosis .,yndromc \\ IIh 

111>:111) features of'chromc fatIgue' ~yndrome (\\'110.199"""1). 
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2.5.3. Source of infection and mode of transmiss ion in humans 

Bruce llosis. a bacterial zoonosis, is a disease that is caused by the bacterial genus IJruceJ/o 

and transmissIOn to humans occur after occupational exposure or Ihroug h IIlge~ t lOn of 

contanllnated food products (Llsgaris. 2005). 

Brucellosis in humans IS probably always acqUired from mfected domestic alllmal~ through 

direct con lact or mdlrectly by lIlgestion of animal products and b) InhalatIOn of airborne.: 

agents; O1an·to-l11an IransnllSStOn IS a possibility but rarely. If e\'cr occur!'> (Freeman. I t)79)_ 

Fresh cheese and ra\\ 1111lk from goats and sheep Infected with B mellIclIsis arc the mOSI 

cOl11mon \-eh lcles of mfection and can cause multiple cases of human bnlcellosb CSe\\cll 

and Broeklcsby. 1990: WilD. 1997: PAHO-WIiO. 2001)_ Slaughterhouse \\orker!'>. 

pnmarlly those 111 the kill areas. become Inoculated through ae rosollntlon of flUId .... 

contallllllauon of skin ab rasions and splashing of mucous membranes (Llsgarls. 2005)_ 

Cow's Illlik and mtlk produc ts contammg B abortlls 111<1) gl\c rise to sporadiC ca ... c.., Thl.: 

orgam'>llls r<lrt"!) sun I\C III sour Illlik. sour cream and bUllcr. (If krmenh.'d (hec ... e (aged 

o\er three months)_ It I" abo pos~lble for ra\\ \e.:getabk ... and \\,l1er contdl1llllalcd \\Ith the 

cxcreta of mfected anllllab 10 '>enc as sourcc!'> of IIlfectlon (llugh-Joncs t'I 01 1995. 

SClfert. \996. Radosuts ct al .. 2000), 

TransnllsslOn by contact prcdomllla te~ III areas where bm lIle and porc11Ie brucellosl'" are 

en/ootlc. !luman« ma) be mfected by the handlmg of the tissues of dlsca ... ed Jnllnab or b) 

close contact \\ Hh olher mfectious ma tcnals. presumabl) (he Brucella enter through Illinute 

abraslon~ III the skm or pOSSibly through the 1Iliact skill as well a~ through the cOll.lunctna 

b~ \\a) of the hand:, hnployec ... of ... Iaughterhouse~. \etcnnanans. saw.,agc-makl'r .... dnd 

butcher ... are particular!) c'\po:o.ed to mfcctlon by thiS l11t'ans (Freeman 1f.)"9~ P\HO-\\ 110. 

2001). Tablc.; n sho\\s occupation and the probablc.; ... ouree of Infection for dl!fen::nt 

\1\ C'stlKk handler ... 
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Airborne transmission has been proven by experimentation and resea rch. In laboratories, 

centrifugat ion of Brucella suspension poses a spec ial risk when done in centrifuges that arc 

not herme ti cally sealed. An epidemic outbreak o f 45 cases occurred among students al 

Michigan Stale Uni vers ity in 1938-1939(PAI-IO-WHO, 2001). Some cases of possible 

human -Io-human transmission have been desc ribed . One of them occurred in Kuwait due 

to tran~ll1i ss io n of B. melitensis to a 30-day o ld gi rl th rough her mother's milk (PAII O­

\\ '110. 2001 ). 

Tah le 6. lI ul1lan Brucellos is Cases (in th e US. 1966): Occ upa tio n and pro ha hlc so urce 

of infect ioll . 

Classl ficalloll Occupation Probable source of lllfcction 

SWlllC Cattle Cattle Sheep Raw ACCidents Olher~ 101,11 

and m milk and 

SWllle goats unknO\~ n 

\ nunal Packlllg 

ImlllSI!) hOllse 4~ 17 15 10 101 

employee:-- Rcndenng 

pbnl 1 

Stockyard 

Fannef'l Ll\cslOck Q 4 5 '" 
Dall") 10 II 

l ll'.pccliicd 

Olhcr Ilou:--CW1\ es 3 h 6 IX 

calegones Chl1rlren 3 6 II 

Vetennarians 2 2 5 

Other 3 6 10 2 4 2 II 38 

L'nknown 4 7 12 

lotal 64 40 44 ; 19 5 41 ~ 19 

Source Schwabe (1984 ) 
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1.S.4. DiagnosIs in humans 

The cl in ical picture In buman bruce llos is can be mislead ing, and cases in which 

gaslromtcsl1nal. respiratory. dem1al. or neuro logic mamfestations predommate arc not 

uncommon (Santim el al .. 1994: Luzzi el al .. 1993). Because unusual cases with atypical 

lesions cont inue to be reported. di agnos is needs to be supported by laboratory lests (Young. 

1995: ~ l cDermoll and Ari mi. 2002) . Blood culture is still the standard method and is often 

effecln·e durmg Ihe acute phase: the lys is concentration method gi\·es the best results 

(Kolm~n. 1991) I,ola lion and typmg of the causal agent through culture IS Ihe dcfilllinc 

diagnOSIs and nUl) also indica te thc source of Infection (PAIiO-WIiO. 1001. Corbcl. 1997. 

Llsgans. :!OOS). Sensitivity of blood cultures ranges from 17 S5°'0. dcpendlllg on the 

st ram 1Il\·ohcd. disease s lage. cu lture llledlllll1. quantit) of cI rculating bactena and the 

blood cullUre techll1que em ployed (GotU/lo. 1986: Solomon and Jack<..oTl. 199:!. Corbel. 

1997: Llsgans. 2005). 

\!though a number of serologic techmqucs ha\ e been de\·e1oped and used for the dlagnosl" 

of human bmcellosls. se rum agglutination test (SA T) preferab ly In tubes ]$ the SlIllplcSl and 

most \\ Idel ~ used standa rd test (Young. 1991: PA HO-WIIO. 2001: Llsgans. 2005). The 

'ierum tube agglutinati on test and thc Iray agglutination tes t (TAT) dC lcct both 

lI11munoglohulin G ( lgG) and 1Il1l11unoglobuhn \I (Ig \f ) dm.~ctcd agall1st "mouth IPS .\ 

rro7one dtl.:ct caused by hypcranllgcnelll]a can result 111 a n~gatne Iller Pnor 10 Ic"tlTlg. 

I"Olltll1C dl111tHlll of scrum bcyond 1 320 can allc\·ta tc thiS probkm Crm,,-rCaCII\ ]1) \\ IIh 

Iliplll dC'\ dal1lh:mls I-ihno (huh.,-ae. Fro//( I'>ella wlurell.\l.\. .Iio/mollello ",Pl:CIC..,. <lIltJ 

)"erslllw elllcroco/illca can cause a falsc'po~Jli\e result becau'ic of thc rm:"~'lCe of I rs 
(i.lsgan..,.2005). 

Olher serological tests In usc for Ihe diagno"ls of human bmccllosis includc Complemcnt 

rixatlOn Te~t (CFT). 2- mercaptocthanol lest (~IET). the Rose Bengal Te"t (R OT). 

countenmmunoc!cclrophoresls and Enzyme LlIlkcd Immuno Sorbent A~sa) 

(E LlSA )(I3uchanan and Faber. 1980: PA 110-WIIO. 200 I ; NlcDermon and Arulll. :W02). 
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pe R (Polymcrase Chain Reac ti on) with random o r selected primers gIves promlsmg 

result s. but standardi zation and further evaluation are needed (Buchanan and Faber, 1980: 

Corbel. 1997: Li sgari s. 2005). 

2.6. Prevent ion and Co ntrol 

Approaches at contro l and preventi on ofbmcellos is depend on the anima l spec Ies IIl volved. 

Brucella spec ies. managemcnt practices, and avai labili ty and effi cacy of vaccines. 

App roaches used 10 conl rol bmce ll os is include: 

• Immlllllza lion alone 

• Testmg and remmal of mfec ted ammals m conjunct ion wi th an ImlllUl11l<HlOn 

program 

• Tes lmg and removal of infected al11mals \\ ith out 1I11lllunization (\\'alker. 1999), 

2.6,1 il11lll11ni7aIlOIl 

\ 'accmatlOll \\ilh B. abortllS stram 19livc vacc llle IS a va luab le aid m bO\lIle brucellosIs 

control. It s main value IS that H prOlects unmfected ani mals liv ing III a con tammated 

em·ITonmen\. cnabling mfec ted a1l1ma ls 10 be d isposed o f gradually. The vacc1l1c of chOice 

for ca11lc is B ahnrtl/I stram 19 becausc of liS worldWIde ll~C. Ihe protcC\101l1l g1\e~ for the 

u~cful IIfc Illlle of the ammal. and liS Im~ cost: to i:\\'Old Interfercnce \\ Ilh d1agll{}~I". II I~ 

recollllllended thai vaCC1l1ation be limited to young ammals (female cahc~ of -; 10 !-\ 

months). L'suall~ a prOicctlon of 700 
0 (65~ 75°'o) IS obtallled (SeIfert. 1996. Radosl1!'-, (,1of. 

2()OO) 

RCCClHl) a nc\\ stram (B abortlls RBS1) was dcn:loped and one \aCOIl<l110n \\ llh tim, 

strain IS as cffccti\ c as one \aCC mallOn with 5-19 111 prOlccting cattk agam~t bruccllo'!'ls 

(Chc\dlc el al.. 1993. 1996), Vaccine strain RBS I (S~ RB5 1 ) IS atten uated, rough orgamsm. 

\\ hlch essentially lacks the O~slde chain of the LPS. The lack of the O~s l dc chain mcans 
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tha t th is vacc ine can be given sing le or multiple limes wi thout induc ing antibodies that 

in terfere wi th conventional diagnost ic tests. Vaccine S-RBSI is now the o ffi cial vaccine 

being uscd 111 the USA, Chile, Mex ico. Venezuela. Colombia and Argenlina (Schurig ef al. 

1991). Brucella abOrlllS strain RBSI has shown no tendency to rcvert to virule nt smooth 

organisms aftcr many passagcs in vitro or in vivo. This is probably due to the nature and 

place orthe mutations round in thi s st rain (DIE. 2004). 

1.6.2. Chemotherapy 

As a genaal nile treatmcn l o f infected li vestock is nOI attell1pted becausc of the high 

treatment failure rate, high cost and potenlial problems related to maintainlllg infec tcd 

animals III the face of ongoing cradication programs (Radost lts et al.. 2000). Tetracycline 

and dihydrostreptomycin havc becn used 10 treat /3 OI'IS infections in valuab le rams \\ith 

\anablc results (rreeman. 1979: \\'alker. 1999). 

2.6.3. Pr\!\l:ntlon and control in humans 

Pre\ entlon of brucdlosl'~ 111 humans :.tdl depends on the eradication or control of thl' 

disease 111 alllll1<l1 ho<.,ts. the exercise of hyglCIllC preCaUIIOll~ III 1111111 c\posure In Il1fcUlOll 

through occupatIOnal acti'llIcs. and the cfTcctlvc healmg of d,Hr) products and other 

potentially contaminated foods (Corbcl. 1997). 

The most ratIonal approach for pre\Cl1lmg human brucellOSIS I., thc control and el1l1l1nalion 

of the mfcctlon III animal n':~l:I\uil". il.'l ILd:-> bC1,;1l demOll,>lril(l,;d til \arioll" CO\llllrrc~ III 

I'uropc and Ameru:as The direct human health bencfits of the }\merrcan bmllle hrul'dlo~I" 

eradicatIOn program dUring Its early ycar.'! may be a good c\ample for Ih..,. \\'here as III 

1947. 6321 cases of human bmccllosls \\ ere reported for thc coLlmr~ . 1111'> llulllhcr had been 

reduced more than 95°0 to 252 In 1966 (Selmabe. 1984. PAIIO-\\,1I0. 2001). (lll~ure -1) 
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Figure I.Ihl}id inilial decrease in reported human brucellosis in CSA as a resu lt of 

brucellosis cradic31ion effort in ca tt lc. 

Source: Seh\\ abc ( 19R4) 

Some human population may be protected by mandator) milk pa~tcun/allon In many goat­

and sheep-reanng regIOns. pasteurization of milk IS an unall<tlnabh: g0<1 1 for [he Ill1ll': bClng 

PrC\Cnll0n of lI1feCllOn III occupational group~ (canlcmcn. abattOir \\orkt.:r'''I. \ClCrinanan.., 

and other \\ho come Il1tO contact \\l[h all1mals or thelf carc,l'~"'c<;) IS more dlfficuli and 

should be based on health cducallon. the lise of protcctl\'l~ clOlhlllg \\hert'\ cr po!'>slblc. and 

medical super. ''11011 (I' A 110- \\"110. 200 I). 

Protecting refngerator plant and slaugh terhouse workers against bnlcellosls IS parllcularl~ 

Important bccau",c thc) constltu tc Ihe occupat iona l group at hlghc~t nsl\ Protcctlon I:' 

Jchlc\ed o~ ~eparatlllg the slaugluer a rca from other ~ectl()n..., <1m.! controllmg. ,!If 

cIrculatIOn I::.mpJo)CCS should be mSlnlcted in pcrsonal hyglenc and pro\ldcd \\lIh 

dlsmfectants and protective clothing. ( P AHO-WIIO. ~OO 1: Omer el a/.. 1001). 

37 



The immuniza tion of high-ri sk occupational groups IS pract iced in the former Soviet Union 

and China. In the fomler Soviet Union. good resuhs have apparently bcen obtamed with thc 

use of a vaccine prcpared from st rain 19·BA of B abortus, applicd b} skin scanfica tlon 

Annual re\accmatlo n IS carricd out for those mdl\lduals not reacting to sero logic or allergiC 

tesls . In China. an allenualcd live vacc ine made from 8. aborllls slI·am 104M IS applied 

percutaneously. These vaccines are not used in other count ries because of pOSSible Side 

eITects. Promising trials ha\-e also been conducted in France with anllgenlc fractIOns of 

BrucellaIPAHO·\\'1I0, 2001. WIIO. 1997). 

Gn:at care ~hould be e~erclscd when working with Infectcd tl SSUCS and culturc~ III the 

laborato~ All BI1f(.t'lla culture!) should be handled 1'0110\\ 109 blOsafclY le\d \ practlcc., 

because of the potential for laboratory mfection All labora tory proccdurc!o. ,:>hould be 

performed 10 a manner that prevent!) aerosoilntlon (Baron el 01 I 99 .. L QUlIln l'f 01. I 99-t. 

Walker. 1999). 

38 



3. ~lATElli ALS AND METHODS 

3. 1. Study Area 

A cross sCCIlonal study was conduc ted at the Addis Ababa and Suluha aba llo lfs. Eth IOpia 10 

determine the status of bovine bruce llos is ill cattlc s laughtered in the abattoIrs and also to 

assess the occurrence of human bll.lce llos is among abatto ir wo rkers. The s(udy penod \\a5 

frolll September :W05 to March 2006. 

1 I l\ddlS Ababa abaltOl f 

\ddls Ahaba IS the capital cit} and aJministrati\c seal of the Federal Democratic I(cpublu: 

of EthIopia. the Afncan l ' llIon and other NGOs. The cit) lie .... In the (enl fal hIghland ... or 

I,thlopla al an ahlludc of 2500 meters above sea 1('\(:1. The human populal1on nf\dclls 

Ababa IS cstnnatcd 10 be abou t 3 million . The a\Cril ge an nual te mperature and ralillall arc 

21 rand 1800mm rcspcCIl\'(:ly. AddIS Ababa has a relal1\e hUll11dll) Ihal \ anI.!,> from "'I(}00 

10 ~WOO durmg Ihe ramy season and 40~' 0 to 50 °oduring the df) season ("~ I S:\. 1(99) 

AddIS Ababa and liS pen-urban areas han 62.166 catt le, 22,6-47 sheep. 7.5'; 1 equ1l1cs. 

5.597 goal<:> and 330.000 POllltf)' (CSA, 2003) 

-1 he AdJI ... Ababa 111l1ll1Clpai abattoir was cstabltshcd to 1956 as a pm alC ... hare COlllp;Jn~ 

and \\a" laler on confiscated b~ the go\ Crnmenl JUring the derg regIme '\;0\\ 111'> under the 

\ddls I\haba \lullltlpahl) 

rhe 111<1111 aCI1\ lilC,> of the abattOIr arc: 

• Processing of J1\'estock into fresh meat for human consumptIon 

• HygieOlc processing, storage and transportation of meal and olher edIble by­

products 
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• Exercising close control and supervis ion over good envi ro nmental conditions at all 

stages of processing 

• Preven tion and breakdown of transmission of zoonoti c mcat·bome diseases through 

meat IIlspectlOn 

• Produc llon and distribution or selling of meat and bone meal. lallo\\. glue. horn. 

tall and skin and hide to different enterp rises. 

Callie that arc s laughtered in the Addis Ababa municipal ahattoir o ri gll13 tc from dlffert.'nt 

parts of the country including Oromia. Ambara and Southern Nations NatlOnalltle~ and 

Peoples RegIOnal States. Callie are usually brought 10 the aba Hoir indi\iduatly or in groups 

on foot or by trucks. Animals are slaughtered after 24 hours of ante mortem inspection. 

In the aballolr. callIe. sheep. goats and s\\ ine are slaugh tered . On average 800 cattle. 250 

sheep. and '5 goats arc slaugh tered per day In addition to thiS. about 50 ')\\ 111(' a rc 

... Iaughtr.::n:d per \\cd The abattOIr ha .... separate <;Iaughtenng ~ectl()l1 ... for c<lnlr.:: .... mall 

rulllillallb and ..,\\IIlr.:: The \limstT) of Agnculture and Rural DeH~lopment (\IOARD) 

conducts the meal IIlspection sen ICC III the abaHOIr. Annually about 153.000 l.:al1le. 39.000 

.. heep. 3.100 goals and 750 $\\lI1e arc slaughtered III the aballolr (t\i\ \hattOiT. ~OO-l). 

3 1.2. Sululla abattOir 

Sululta aballolr is located in Or0l1lla Regional State. i':orthern Show;! Zone. :-'Iullo· Sululta 

\\ 'e reda. and Sululta town The Zone IS situated be!\\een 9f)· 10° North latitude and 31' 57' 

,C)' , l' longlludc ('...:SDAD. 2001l. The lotal land CQ\'eragc of the 70ne IS II. 607 kll1~ 

ilnd the altitude ranges from 1000 3500 Illilsi (es:\. 200:;). The mean annual rainfall of 

tht.: lont.: h 1026 mm and the dail~ mean ma\IIllUm and Illl1llmUm tt.:mperature are 20.(,\ C 

and 11.23 C respectl\'el) The human populatiOn of Ihe Zone IS estlmalr.::d to b\.' I A::!O.5-1 
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Acco rding to the result of CSA (2003) , the total catt le population of the Zone IS estimated 

to be 1,1 73, 543. The majority of the catt le population is indigenous breed (99.26% ) and 

there arc also 106,225(0.58%) crossbred and 27,220(0.15%) exotic breeds. The total ca lli e 

population of Mullo·Sululta Wereda is J 86, J 36. There are about 6.593 crosses of Ho lstein 

and indigenous breed. Cattle to be s laughtered in thi s abatto ir originate from Mullo·Sululta 

and the surrounding Weredas. 

Suluha lawn IS sit uated in the central highland of Ethiopia at a dis tance of 20 km from 

Addis Ababa III the northwest direction . On average. about 85 cattle arc slaughtered per day 

(range 65 135) in the abattoir. The aballoir is a private limited coopcrtllive admllll~tcrcd 

by eXCClllln: COl1l1ll1tt ce. There arc about 81 aballOlr workers and one accountant m the 

ailallolr 

3.2. Stud~ Population 

The stud~ populallon consl:!ted of cattle that were slaughtered III thc l\ddlS Ababa and 

Sulultll IlbatlOlrS during the ~tudy penod and the people who arc engaged 111 thl: meat 

productIOn !'ienlCCs III both abattOirs. 

3.1 1. Callie population 

Important information such as age, sex and breed were collected for each al11mal before It 

was slaughtered All the animals included 111 the sample were also observed lor their body 

condition. Local anima ls \\cre scored accordlllg to the gUidelines established b) '\"Icholson 

and BUllen\ orth (1986) and SCOfllU! of crossbred animals \\as done accordmg to the - -
gU ldell1lcs ror\\arded by Richard (1991). 
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A total o f 1536 heads of cattle were sampled during the stud y period, 768 catt le fro m each 

abattoir. In both abattoirs, the number of female cattle that were slaughtered during the 

study period was very few compared to the males. Because o f thi s reason, 73 females from 

Addis Ababa abattoir and 124 females from 5ulu lta abattoi r and totally 197 females were 

involved in this study . Of the total of 197 females, 91 were crossb red call ie. 

3.2.2. I[uman popula tion 

rhe Addis Ababa municipal abaHoir has aboul 700 workers and thi s includes both the 

office and production line workers. On tht.: production line, there arc about 420 indiViduals 

Because of their working environment. the peoples that arc engaged in meal production 

process arc at high ri sk for contracting the di sease. Thc Sululta aballOlr ha3 aboul 81 

workers who arc directl y involved in the meal production process 

3.3. Siudy Design 

A cross-sectional study was ca rried o ut in Addis Ababa and Sululta ahatt olr~ from 

Septemher :W05 to March 1006. The st ud) subjects were caule s laughtered III the abattOir, 

and ind1\ 1(llials working 111 th t.: production lin!..! with high nsk . About 7 IU lIll blood 

"ample was co ll ected from each callk to determ11le the prnalenc!..! of bm me bn1ccllo"'l~ 111 

the abatto irs. Blood samples w!..!re collec tt.:d twice in a week. 5 rnl blood ... ampl!..!" \\~I!..! also 

collccted from the people \\ orkmg 111 meat productIon process III Suluita ahattolr tn 

LIlvest.gatc the "tat lL:' ofbruccilosl'l L11 humans . 

Screening of sera was carried Ollt using Rose Bengal Plate Test (R13PT). All sera t!..!sting 

positl\·e to the R13PT were subjected to Complement rixatlon Test (CrT) for confirmation. 

11 is believed thai such serial tes ting will maximize the specificity and predictive values of 

po:;it1\c te ... 1 result . 
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3.4. Sampli ng ~t elh o d a nd Sa mple Size 

All cattle that "ere slaughtered in both abattoi rs during the study period were cons idered 

and had equal probability to be se lec ted in the sample. Systematic random sampling 

techntque \\ as employed to select animals (units) thai shou ld be included in thc sample 

Simple random sampling techmque \\as used 10 calculate the reqUIred sample Sl7e for this 

.,tudy To calculate the sample size, the following parameters were pre-determined. 95°0 

le\'el of confidence. 5% desired le"el of precIsion and 50% expected pre\"alencc of 

brucellosIs were conSidered to find the sample size lAs bo\ me bruccllosi:, ... a 10\\ 

pre\'a1cnce dlsea:::.e. 50°0 e,\pected pre\'alence was used to calculate the minimum ~amplc 

.,l/e.,o a., to mt.::rease the precIsion of the sample estimate). 

So.lhe relc\alH formula for a Q5°,-;' confidence mter\"al \\as (ThnlsfieJd. 1995) 

\\ nere. 

n n:qUlred sample :::'Ize 

Pc'\p c"pecled prc\'alence 

d de:,lred ab ... olute precIsion. 

, 
n = 1.96-* Pnp*(!- l'n,J 

d' 

l .. lOg thc abO\e formula.. the mlnlnlUnl ~ample .,lIe \\a~ about lS-t But to mcreJ't.: Ihe 

pre-chlon and to a\'old sample bla:. 111 seledmg male and female canle ;'1.'\ and abaltOlf \\ere 

\,:on"dered as .,trata so Ihal the total sample ';'lIe that \\a, collecled dUflng the siudy p(,rll)d 

\\as four fold of the formula output. which I';' 1536. -6S slaughtered canle \\ere sanlrlcti 

from cach abattOIr. 
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3.5. Public Health Sun'ey 

To assess the status of hu ma n brucellosis in the Sululta abattoir, conve nience-sampling 

tcchll1qlle was uscd to collec t blood samples from vo luntary indi vidua ls working in the 

abanoir. The public hea hh survey was conduc ted in coll abora ti on wi th Choncho lIealth 

Ccnter under close superv ision of a physician. 

Eth ical consideration 

Et hica l isslles were considered in human sampling. The purpose of the study was c'( phuncd 

to thl: subjects involved in the study. Consent was obtained frolll the abatto ir workers. 

Medical personnel from the nearby Chancho lIea lth Center collected the blood specnnens 

from the participants after consents were obtained. Part icipation was 011 vo luntary basis and 

therc was no inducCIlll:1lI to cncourage participation. Parti Cipants benefitl:d from the fret' 

thagno!.lIc :-.u pporl. I.abortllory le!.t results wcre reponed 10 the panic q}anh. 

3.6. Ques tionnaire Sun'e ~' 

A pre-tcsted structured questIOnnai re survey was also conduc ted to 111\ cstlga lc thc r.:lllll{."al 

signs <Ind some ri sk factors associated with bruce llosis in humans working in the abattOIrs. 

The quest lonnairc fo rmat was properly designed and tested to eva luate Its usefulness 

3.7. Serolog ical T es ts 

13lood sample was collected from the jugular \elll of each cattle usmg pl<l1l1 \acu!<lmt.'f tuhl' 

To assess the status of human bnlCc llos is in the abattoirs, blood sample was collec ted from 

abattOir wo rk ers in collaboratIon \\ ith the nea rby public health ins tit ut ion. 
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The blood samples thus collected were allo\\cd to clot at room temperature Then serum 

"as separa led from clotted blood by centrifugatIOn Separated sera were stored at 20 Uc 

unl1lto be tes ted by bOlh RBPT and CFT. 

Screenmg of sera was carried out usi ng Rose Bengal Plate Test (RBPT). All sera testmg 

POSIIl\ e 10 the RBPT were subjected 10 Complement Fixa tion Test (CrT ) for coniirmatlOn 

It IS behe\·ed that such se rial testmg will l11a\I01I7C the spccliiclIy and predlCIl\C \alue., oj 

POSIII\C lest result 

3. ~ I. Rose Bengal Plale Test CRBPT) 

This te .. t b J "Imple "pot agglutll1atlOn test u'\mg antigen stamed wlih ro ... e bengal and 

buffe red to a 10\\ pH. usually 3.65 ± 0.05 Serum of 30~ 1 was mixed \\ IIh an equal \·olume 

of an ligen on a white tde or enamel plate to produce a zone of appro XII nat ely equal 10 ~ em 

In diameter The ml\!ure was then rocked gently for four minutes at ambient temperature: 

and then ob~cf\cd for agglutmatlOn. Any \"I'\lble reaction was regarded a., posltl\e and 

othef\\ I"e ncgatl\c IOIF. 200 .. '1. 

All collected serum ~amplc .. \\ ere <.;crccncd u~mg RBPT The antigen r.:on .. hled of J 

..;,u"pen .. lOn of Bnlt t;", ia .lhor/w obtamed from In .. lltut PurqUJer ~~(,. Rue de la Gakra .1-lnq-

\IO"TPI·LlII·R C I·DFX 5.I·ranee The antigen \\a,>macII\ated by hl.!at dnd 0.5 11 0 phenol. 

ad)u'>led to pI! 3 (,5 and colored \\ IIh Ro.,e Bengal The procedure de"cnhcd by \hon d uf 

( 19-5) \\ a., u"eu The degree of agglutination \\;h \ hual1) graded from 0 (nt) agglutlOJllOn I 

to 3 ICCllr ... e clumping!. with correspondmg RBPT ;;;cores ofO. I. ~. or ~ 

\Iatenab required 

Tho.: ("olll)\\ mg materials are r..:-qUlred t(l underlJ!-..c "erological te"t.. 

:\ For the Rose Bengal Plate Tesl (RB PT) 
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RBPT Ant lgc n 

") " cgatl\c <lnd pOS ll i\c control sc ra 

3 Tcs t scnml 

"' Pla ... tlC applicator 

5 Fnamcl plate or g lass s lide 

6. Rockmg mach lite and ccntnfuge 

Test procedure 

3 

rhe ... crum "alllpit.:s and antigen \\ ere hrough t to room temperature (22 . "' C) 

~Op I of ('ach ... erum sample \\a ... placed on enamel plate 

The anllgcn bottle \\ a"l shaken gently. and equal \'olume of antigen \\ a ... placed ncar 

each "lenin. "pOI 

"' Immcdlately after the la<;t drop of all ligen ha"l been added 10 thc platc. thl' "enJlll Jlld 

dllt1t!cn \\cn: Illl\ed Ihoroughl~ lI"lllg iI clean pla"llc rnd for c,Kh le,,1 hI pfl1dlH:C ,t 

un:ular lone dPproxH))ald~ 2 em In challle ter 

5 fhe mIxture \\ih agllah.:d gcml) for'" IlllnUh.: ... a1 ambient templ.'rature on" rocker 

6. I mall) the plate \\as read for agglutinatIOn Immcdlatciy after the", mlnute"l penod 

h complc-tcd \n) reacllon \\as considered a ... po .... tl\e and the degree of 

agglutlnal10n \\<1.., \ hually graded (rom 0 (no agglutinatIon) 10 ~ jnl<lp,c dumping). 

\\ IIh corr61HllHhng. RB PT ..,corc" of O. I, 2. or .1 

Ih: RBPT .... \el:' "cn ... 1tl\C IIo\\e\er. like all olher ,",erologll.:al le..,t.... II could ..,mnl'1l1ne" 

gl\c <I PO"III\e re~ult due to SI9 \'acClnatlon or due hI fal'ie-pO'iIII\e 'icrologlGII reil(\IOIl'I 

(I· PSI{ 1 laJ:..,e-n~!!'I1I\C reactIOn ... occur rard~. rnn"tl~ duc \() rro/olllllg dnd "OIllClllllC" 1l1it~ 

hI.: Jetl'(\cJ h~ dIlutIng the ~enlln "ample \lr rl.:lC"lIng .llter.1 gl\ l'n III11C (()II ~f)()·11 



3.7.2. Complement Fixation Test (e FT) 

Th~ CIT I~ a wldcty used and acccpted confi rmatory tl.!st although It IS complex to pe rform. 

reqUIring good laborato ry facili tI es, and adequatcl) trained staff to accurately tit rate and 

maintam the r~a ge nt s (OlE. 2004). Numerous variations of the te st occu r, but I.!ach rna) he 

most cOll\~l1Ienlly carnr.:d OUI usi ng mi cro titration plates (011: , 100-n, Saa Ihal \\cn:: 

posltl\e to RBPT \\ cre runher te,""ed b) crT for confirmatlun. 

The Complement fixallon iCst was performed a t the Na tIOnal Velennar) Inst1!utc. 

Department of Imillunology. Ocbre Zel!. Prcparatlon or the reagents \\ as done according tn 

Ihe protocllls recommended. Standard Brucella a/Jorflls antigcn S 99 (C"1.. Nc\\ lI a\\ 

\\'e)hndg. and Surry KT1 5 3'\1 11 , U K ) \\a:-. used Anllgen. con trol sera and complement 

\\ere oht<llllcd from thc 8g\'\', 13erllll. (Jcrman~ 

\1atenal" reqllln:d 

, 

1 

6 

7 

q 

t -... hared 1l11CfO\\et! pla te::. 

\1ultl -channct tlnd "Ingle-channel pipette::., pIpette Illh 

Ila"]...:,, ,md measurmg C) Imdeh 

DI.!:tJtal beam balance 

Incubator. water baths (r C and 56 C), deer frec/Cf and centrifuge 

\1agnetlc "urrer \\ IIh hal plate 

pi r 1l1l'tcr. rcadmg llllffor for nllCrOllire plate,", 

'Il,,,t tube;." CHm nwall ,,) flllgl' 2ml and ,,~ahng tape 

\ ·cnll1a[ hufkrcd ddw.:nt (\'111)) and \I" t.: \l'r'" ;.,ullltlOn 

10. (olllpic1l1enl. \mboceptor" (antl- ... ht.:cp IH':Il1(lI) "Ill), cllntrol sera ,ll1d ... Ill't.:p red 

blood I.:el]'" (~RI~C) 

II (F'I \nllgt'll 

[2 . r e ... t ::.t.:ra 
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Test procedure 

The sl.!ra were pre-diluted to I: 2.5 and incubated at 58°(' in a water bath fo r 30 minutes In 

order to lIlac ti v3te the nati ve complement. Us ing standard 96- \\'cll mlcrOtltre platl.!s \\ Ith 

round (lJ) hollOllls. thl.! test \\ as pcrfonncd as 1'0 110\\ s: 

, 

\'olullle:>. of 25~.d of diluted maell\·ah.:d lest se rum \\as placed III the welb o f Ihl.! 

fi r'it. ..,:econd and th ud rows The 'lccond ro\\ \\as an lJll ll-ColllpJcllll.!ntar) con trol for 

each serum ,\ \oluille of J5 pi of Cr T buner \\ 3" addl.!d to Ihl.! \\I.!II'i or thl.! fir~l rO\\ 

10 compl.!n..,all.! for lad, of <llll1gl!11 \'olull1l! of J5 pi 01 CI I hlln~r \\1.1'- adJl.!d to JII 

\\l.!lb l!\.Cq1tlho .. c orlhe ..,ccoml ro\\ 

Senal douhling ddutlOlb \\crl.! then Illadc b\ tran..,krnng 25pl \Ohml!.!" of ,>cruill 

from the tlmd ron onwards. 

, \'olulI1e .. 01"25 ~d ofantigcll. dJluted 10 working slrength. and 25 pi ofcomplcmcnt. 

dllull'd 10 the numher of lInit-. reqUlrcd. \\1.1'. added to each well c\.cepl III the fir,,1 

fI}\\ 

~ Control \\db colltallllllg diluent olll~. ,>erum ' COlllplCllll.!l11 tillul'n1. dl1llgcn 

cOlllplement . chlucllI. complement' dlillcll!. \\ere ..,CI up to COIllJIIl -5 pi lola I 

\olullle III I.!ach ca..,c \ control 'icnllllthat gl\C" a nlll111llUIll PO"III\I.! rr.:acllon \\a" 

tl.!"ted III c<ll:h "cl OIIC,,!'> to \ Crll\ Ihc ..,cn'illn H\ (11' \I.:..,t ('ontiltlOib . . 

5 Thc plalc'i \\erc II1cllbatl.!d ill r C for HI mlllutc" and a \olulI1l.! or 2) pi lit 

~Clbltl/l.!d SRBC:-. \\a" addcd 10 each \\dl Thc plalc" ncrc re-IIll:UhaICd <It_\- ( tor 

30llHllllte.., 

(1 Thc Ic..,ulh wen.: read after the pl:H':" wen: left 10 ~ltll1d at 4 (' for 2-_, hour,> 10 

dllm\ tllll~ Icd cdb 10 ~cttk rhe dcgn.:c 01 hemal),>!" \\<lS comparcd \\ IIh .',tanJard'i 

conc ... pnnJlIlg 10 0.25.50. -5 and 100°(1 1)''>I'i 

The platC'i \\CfC takt.:n lHll from thc refngeralor and Ieli at mom tcmrcraturc ror Icn 

1ll1ll1111.!" PO..,III\l' r(\\('llon .. \\I.,'rc IIldll;.lIcJ (1) the '>cdlml.!l1tiltlon oj ..,hcl.!p rcd hlooJ 

cclb and ab..,encc or hemol:.',I"> \:egall\c rcael10m \\ ere II1(licatcd b~ Ill::mol) ..,1'> of 

the n:J bluod cells. 



The reading was as complelc fixallon (no hemolys is) was recorded as ! I ! t. partial 

hcmolysl~ t t (500 ,o hemolysIs) or +. Complele hH,:k of lix<l11011 (..:ompkle 

hcmol~sls) was recordcd as O. Preva lence was dClcrmined when bOlh Ics t re..,ults \\Tre 

pOSitive 

3.6. Ihla t\nalys is 

The mean prl'\alcncc for gruups wa,> comparcd u"ing / tes t and P \'aluc~ of less than 0,05 

wa" cOIl"idercd as statistically "lgndicanl. Data obtained from hmh serologIcal 1t.:'It-, ilnd 

quc~tl011l1<1lreS were slored 111 \ Ilcro..,oft Excel "'preiubhcel. The data \\ en: ana l~ h:d h~ 

de..,cnpt1\c 'ilallstle lhlllg S PSS I 1.5 for \\ IndO\\ and anal) 11I.:al "lal1->lle, u..,l1Ig lntncooled 

Stala "',0 ,oft \\-arc ... CallIe Icstcd po..,lI1\e lu bOlh RBPT and CFT senall~ \\erc cOINdned 

a ... "CI"0-]10";III\C 

The foll()\\ I1lg dc .. en pi I\-C ,Ial 1..,1 les \\ erc cmployed 

• rrl'quenc~ lable" 

• Quantdkal10n of dl..,casc C\'CI11>. b) ralC, proport ion. rallO 

• ('onfidcJl\.:e lIltcnal for prc\a1cncc 

Chi ..;quarc tC"h werc pcrtf.lrTll1.:d ilnd OR and 9Sou confidence mlcnal" \\erc tklt'Tllllllcd to 

e,lImalC Ihe magllltudc ni a..,..,nClallnn.., Il..,hcr·" e,\ilcl le ... l \\ ,h ,11,,0 u"ed \\ hen found 

llecl· ...... ar) 
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4. IlESU LTS 

~ . 1 . Overall rre' ~ll c nc c in Call ie 

A cross-sectional study was conducted to detcrmlllc the :-.Iatus of bonne hruccllo'ih In 

callie slaughtered III AddiS Ababa and Su lult a abattoirs from September :W05 to ~'I arch 

J006 Serological tests \\ erc used 10 determine the prcnllcncc of th e disease in the IWO 

iloalllm ... and :-.OTlll': ri~k factors associated WIlh the occurrence of the disease \\en.: also 

11l\c:-.tlgalcd In adthllon. aHemp!" \\ere made to II1\C"llg31c th e status of human bntcdln"I" 

among abattoir \\orkcr ... III Sululta aballol r Qut.:~tlonnaln.: ,>unc) \\<1-'; also uIHJcrlaken \(1 

tI" ... c~s the cllmcal ..,lgns dnd S)ll1ptOllb ~I'., ... ocialcd \\ llh human brucdlo,>I" and the 0 ... 1... 

t~H:lor" for IllfcCIlOn 

Serulll samplr.: ... \\ en.:: colb:lcd fmm 1516 callie t <Ibm c 6 month ... 01 age) that \\ ert' 

"Iaughtcred 1Il Ihe AddiS Ababa and Sululld ab.l1hm:.. -6~ "i.lI11pk:-. from l'aLh ahdll()lr 

\boul .,5 blood :-.amp\cs \\cre perlshcd dunng Iran'lpOnJIIOll dm.! sloragl.! rhl' 1501 "I.!ra 

\\ae suhJcc ted to RBPT. l\\CIlI}-I\\O ..,crum sample ... (n ]2) were found to be PO:.IIIH' for 

RBPT and funhcr tested \\Ith Cl'T flU confirmation FJ(1iI11~, 1'7 'icra \\ac P0'lltl\C for Ihe 

(I T. ThefCI{)rc, allihe 'Iuhscqucnt tc<.,\ anal~'ie" \\crl' ba'icd on the "cra (n 1-) that \\Cfe 

P(I-,I\I\C In bOlh the RI3P-I and ('II rhe o\aalllndl\I\.Juallc\l'l 'Il'rn prc\aknl . .-c III h(I\IIlC 

oruccilosl'" 111lhc [\\0 ahattolr" \\a ... found In he 1 1" <J (n I"'), 

.t.2. \ha1toi!' I.c\C 1 p,·c' al en ee in (':lUll' 

I able 7 ... l1m\ ... tile 'IcroprC\ akncl.! of brucellosIs 1Il "Iaughtl.!rcd cattk 111\ eSlIga!cd III \dth'l 

Ababa abattOir and Sululta aba ttoir ComparISon of Sl.!roPOSlt l\ It) or s laughtered canic was 

made bel\\ een th e two abattOirs to ~ee the ~Iatus of brucellosIs. 
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The prc\alence of bruce llosIs in the Addi s Ababa and Sululta abatto irs was 1.19 1% (11 9) 

and 1.08 00 (n ~) respcct1\cI} , The companson re\ealed no s igni ricant dl fference het\\ ~en 

thc Addis Ahaha and Suluit a aballoirs , 

Tab le 7 Seroprc\'a lence of bovine bru ce ll os is a m o ng ca ttl e ~ I a ll g ht e red in Add is 

\bah:! and SlIl ult a aha tt oir", 

'\0 allimais ROPT CTT Pre\ akncc 

-\hatlolr tested PosJtl\'C POSitl VC (~ 0) 95 °0 C I 

Addis Ababa 759 12 (1.58%) 9 1.19~o 0.6 :!,J 

SuluitJ '.Q 10(1.35~o) ~ 1.08°0 0.5 21 
-

Total 1501 n (1.-l - 00) 17 I 11° .. 07 I , 

Tc..;1 ... lall',lIe ... Z 003~, P 0f.;4-l 

·LJ, ni~k Factor, in Cattlc 

"u ... certJhIiH~ 10 hmcdla"I'" IIlfeCIIOn depel1d ... on Ihl' ... c'\. ag~. hrecd <lnd prcgn,lIlc~ ... t<lll! ... 

of the anllnal So comp3n..;on wa ... made all the "eroprc\akllce of hnlcdl<hlS \\ nh re .... pel! In 

"-('\, age and genot~ pc 

J "1 \ge 

\gc I'i a" ... ul11l,.'d In ha\(' .... Olll(' a:')_,,>OClallOl1 \\ Ilh ... eropn..,I\I\ II~ of hnicdlo"", ;\Ild '" 

clln ... IJercd a ... a n"k factor lhe age llrcaltic Ihat \\ere ,'aughlcrcd III the 1\\0 ahaltmr~ \\a" 

c1a"'''llieJ 111101\\0 catcgorlt:~ 
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The first age C<ltcgory included ages from 6 months to 5 years and the second ca h,:gory 

constituted age grou p above 5 years, The seropre va lcnce of bmcellosis betwcen the two <Ige 

C<ltcgorics of ca lli e investigated in Addis Ababa and Sululta abattoi rs is presented in Table 

8 The se roprevale ll cc of I1ntcella an tibody in the two agc ca tegori cs was 1.09% (n J) and 

. 14% {n I .. ll for th c li rst and sccond age ca tegorics respecti vel y. Sta tIstIca l anal ys Is 

:-. ho\\'cd no slgndicanl diffcrcnce between the two age ca tegories (p 1(0) 

Table 8 Serop"cllll(' nc(' of hruccllosi s hct\\(,(, 11 Ih(' hHI agc cat cgori c!'! of l::1 It Il' 

invcsti gat cd in Addis Ahaha and Sul ul ta ahaltoirs. 

No all1mals RIlPT CFT PfC\'ale nce 

I\ge categof) test ed POS ll i\c Pos itI ve (%) 95 noC. 1. 

(, 1110111h .. 5 yea r, 276 -'( 1.46°0) 
, 1.09 OA 3.4 0 

.5 yea r, In5 lX(l ,POo) 14 14 07 1.9 

lotal 1501 22( I. .. POn) 17 1 ) 07 1 X 

Test stallsllcs FIsher's I· \act 1.00 

\\'lIh re~pcct to Ihe pre\ alenee of' b rlleell()"I~ In Ihe 1\\0 age categorll.:, III till: l\~(l ahall(llr'. 

(1 month, 

dlflcrellce ofseroposlIlvlt ) he l\\eell the t\\O <l ge grou ps (P 0 .-'39) Sllluiarl). 111 SlIl lIll<I 

ahattolr. the t\\O age ca tego ri es had scroprc"alcnce o f 0 l!o and 1.26% for () l11omh" 5 

\car, and .5 ) ear, re"pel.: t l\cI~ \\ It h no 'Ign llkan l (11 tfercncc III seropo~lI1\ II~ hel\~el.:n the 

l\~() age catl'gorl!,~" (P 06(9). On Ihe \\hole, companson \\3.., made on ,cropO,lIn It~ oj 

bo\ InC' brucello"'l~ among Ihe 1\\0 age ca tcgones of cattle s la ughtered 111 Add" \ haha and 

SlIllIlta ahallOlr, and staH..,l!call} significant JlfTcrl'llcc, \\err 11 01 ob ... l,'I\l'd hL'l\n:o..'l1the 1\\0 

.Ige ca tegofl l's. (Tab!!.! 9) 
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T :lhle 9 C(JIullarisoJl of seroposilivil)' of hrucellosi s hetwl'c n Ihe Iwo age c:lleg nr: ic!\ of 

ca lli e in ves liga ted in A ddis A haha :lIld Sululta ahattoirs. 

No animals RIlPT eFT Preval ence 

Age calegory lested Positive Pos ili vc (%) 95 °0 C. I. 

A.A. aba ltoir 

6 monlhs 5 ) ~drs 171 4 (2.33°'0) 
, I. 75 06 - ::; " -, 

"> 5 )'l:ars 5gS R(1.36°o) (, 1.02 o ~ 2 1 

Tolal 759 12 9 1.19 0.6 ' ' _ .. , 

( 1.58°0) 

1'(.' ... 1 :-.tall:-.tlCs ilshcr· ... I \<1(.'1 0 .439 

Sulu ll:! ahaltoi,' 

6 months ~ 5 )car:-. 105 0 () 0 

5 years 637 10(1.57°0) 8 1.2.6 06 ' -- , 
rotdl 742 10(1.35°0) 8 1.08 0.5 2 I 

Te ... t 5latlsllC:- r l:-.her's I-. xact 0609 

Se\ ha\ \(l1ll~ l1nplll:allon ... 111 the on:lIrr~nce and 'ipn.:ad oj hruccllo'lh. ,,0 C()1l1parhOIl ha ... 

been made hctween the two \c\es. Tahk 10 :-.ho\\!,- \croPO ... ll1\ 11) of hmllll' hrll(dlo ... h III 

callk 'ilaughtcTI.!U 111 !\tldl'> \baba and Sululta abattOir .... ;111(11) /I,:d accordlllg to :-'1..'\ I hc 

,,~ropf(~\alcncl.! of bruccl1osi:-. \\a ... found to be 0.8-1°0 and 105°0 ITl Illale and kmaic caull.' 

rc ... p<.:ClI\<.:l) I n Ihh Slud) . slalbllCall) Slgll1licanl dlll~lencc \\as ob .... cT\cd 111 'icroP("'II1\II~ 

hc!\\ecntlH.:l\\OSl.!xcs\\llhP 0.011 andORof3 .7. 
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Table 10 Seroposi tivity of bovine hrucellosis in cllttl e slaughtered in Addis Ababa and 

Su lull a abattoir' lllwly:.rcd according to sex. 

-';0 anlTllul" RB PT e FT Prc\ alcll c~ 

SC \ IC~ lcd Po~ !tl\ c Pos!tl\ C (°o) 95~0 ( 

\I alc 130-1 I ::!(O.92°o) II 0.8-1 0.5 so 
I"cmulc 197 IO{5.08°/0) 6 3.05 14 67 

TOlal 150 1 2::!( 1.47°'0) 17 1.13 0.7 1.8 

r~sl ~la \ l~\lCS Z 
, 

7.-1 II R 

O R ' - 95° 0 C I o f OR 1.35 10.10 P 0.011 , 

( lllnpan"on \\a, abo mad~ 011 Ihl' .,CropO~l~t1\lI} of male and fcmak t:<lllle III Ih~ \\\0 

aOalt01r..; and th~ lindtngs arc pn:::"l..!l1lcd In Tahle II The 'il..!rn prc\Tll c IlC~ of mak: and kma k 

c,mic "li:ll1ghtt'Tl..!d 1I1\dd.., \baha ahaHolr \\a.., 0 . ..,:;°0 <lnd 5 -ll' ''o n:"p~cl1\d) ~lall'''l1c<lll~ 

"l g. lllfiranl dlfti.:rcllcc \\,1 .... oh'icT\l'd h(;I\\I;(,11 Ihe IWO .... nc.., \\ Ilh P \aluc llr () 00'" and OR 

:... On Ihe other hand. Ihe ,>eroprc\<llencc of t ill: Iwo .... .:"\~ .. 1I1 Sululta ilhaltOl f \\,h 0.9"' '' <lnd 

161 °0 fOf male and fcmak caltk rc .... pccll\d~ Thefe \\a .... no "lgmfic<l1ll dd'fcrcnn; Ol'I\\CCn 

thc t\\ O SC\C~ In thiS abattOlf 
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TlI hle )) Co m))ar iso n of se rollOs ili \' ilY of canle (0 bruce llosis h:'lsed o n S('X and 

hl'tween the Addis Aha ha lll1d 5 1111111a a lJ:lltoirs. 

No animal s RBI'T e FT Pn.:vakncl.: 

Sex test cd po~i ti \l: Positivc (%) 9Y'o C 1 

A.A. a hattoir 

:\ lak 686 6(0.1;;7°0) 5 0.73 (U 

Fl:lllak 73 6(~.22°o) "' 5. IH 2.1 

Total 759 12( 1.58°0 9 . 19 06 

Test statI sti cs Fishe r's l:xacl 0.007 

OR ~ x. 95°/0 ('. 1. or OR 2.07 30.09 

Sululla :liJaltoir 

\ 1,lIe 618 6(097',) 6 0.97 04 

Icmall: 12-t 40.23 11 0) 7 I (ll o 1 

rotal 74 2 10(1151)0) X lOX 05 

TC~I stall ... tlc ... FI'iher'i I· \act () 627 

-I '\ ., (icTlol>pc (Ih(;l:li) 

\ hout 101 crossbr..:d ca u le \\crc sl augh tered III the 1\\ 0 aba ll o lr~ durtng th l: " Iud ~ pl:noli 

COmjldrhOn was made be tween the local and crn~sbred cattle 10 scc the role of g..:nOI) pc In 

rd,HHHlIO serop0'il linl ) and Ihl.: fin dm gs are prc~cnted III Tabk 12. 

Sl!rnp r!.:\alcnce or the local and cros ... brcd cattk \\as 0.93°0 and .1 XXflo rl.:"p!':cll\d~ rhl!rc 

\\;\'i "'1~l1l licanl \anaunn bct\\ecn the 1\\0 g..:nol ) pr.:s \\ Ilh rc"p..:ct 10 seropo ... 111\ II) \\ IIh P 

\ aluc of O.f)::!:" and OR of 4 ., I 
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Tablel2 Seropo~ iti\'it y to hrucellosis in calli e slaug htered th e both ahalloir!'! cumi ncd 

according to genotyp e. 

\10 animals RBPT ClOT Prevale nce 

Gcnol) pc IC\lcd Pos itive Positive (%) 95~'0 C. I 

I,oeal I_~<)S 14( I 0",) 13 0.93 0.5 16 

Cro!'!~ 10.1 8(7.77",) 4 ~.8S 1.5 IO.:! 

Total 1501 12(1.47%) 17 1.13 0.7 I X 

Te..,\ sl,IIISII!.: ... 11 ... her·s I:xact 0.025 

OR 4.~ I 9500 C I of OR I J~ 13 -15 

Taoll' 11 rrl' ... enh the 'il.!roprl'\alence of bmccllosis III local and cros ... hrcd ca ttl c ... Iaughtered 

III r\ddl~ Ababa ilnd Suiuita abatto irs. Seropre \a !cncc of 0.740
0 and 4.~:!(lo \\as found 111 

\ddls \baha abattOI r for the local and c rossbred callie re!'!pcct)\-ely . S tatistIcally signtlicalll 

dtlYacllcc of ... croro~ltl\tl) \\a ... obscn·cd bet\\een the t\\O genotypes \\!th P O_OIl and 

OR (l ~ In Sululta abait01L the genotype seroprt:\'alcnce was 1.11 % and 0°0 for the local 

<lnd cro ...... hrcd ctlltk and no significant {"ftCrencc \\<1 ... ob ... cncd (P 1(0) 
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Tahlc 13 Scroprcva lence of bnJ('cllusi s in loca l and crosshred ta rtl e s laughtcn'd in 

Add is Ah:lha lwd Sululi ll ahaltoirs analyzed according 10 geJlol ypc 

No aTlllllab RIlPT CFT Pre\alcnce 

I3rccd tested Positive Pos itl vc (% ) 95% CI 

A.A. ahalloir 

I,oeal 676 6(0.89%) 5 0 .74 0.3 I.R 

Cro'i"bn:d 83 6{7.23°0) 4 ·UQ 1,9 12 :'\ 

Total 759 12(1.5800) 9 1 19 0 .0 ' ' -' 
/"e,,1 "lathI IC'> Fi sher'.., h:aci 0.011 

OR 6.g 95°0 C r of OR 1 79 25 R3 

Su lu !la ahalloir 

I.oeal 722 l« I 10° 0) ~ 1 11 0,6 " 
Crossbred 20 2( 100°0) 0 () 

Total 742 10(1.35°' 0) H 1()~ o 5 , 
Test'iw\l'ilics Fis her 's 1'\acl 1.00 

-I ... . Stu(h Findinl! in Ahalloir \\ urkcrs 

In the pn:scT11 :-'Iudy, blood "ample" were collected from 67 \OIUnlar~ abattOir \\urkl • .'r~ h~ 

quahlil'd labnralor~ tl'chll1clan In 111\ l'~llgatc the ..,t<lILl" 01 hUIIlJIl hnlcl'lhhl~ 111 "'L1ll1ll.! 

<lb<l1l0l1" \It "era (n (7) wc re ~ubJeclcd 10 RBp'l bU I none of Ihem \\l'rl' '(llind 10 h l , 

Po:-'lll\ c fnr the prc"cnr.:c of Bruce/III ,1IltsbodIC'; 
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-L:; . Questi onnaire S ur\'('~ 

In this ~tud). 43 workcrs from Sululta abattOir \\ere mtcr\'lcwcd to a ..... ~s~ some rl' .. k factor, 

that ma) predispose them to InfectlOll The n~sults of 1111', "urn;) are pn.:..;ented hdcm 

Concernmg their educational :,latU3_ 5 worker ... (11.6°'0) arc lIllIcrate. ') (:-"1 -l °o) or th~1ll 

anended elemen tal) school and -' (7.0%) workers attended high ... chool. Thc analtolr 

worker ... "ere a'lked whelher thc) consume raw mcal. ra\\ milk and frc ... h ehee..;e lind 

yoghurt II \\as found that all (100%) of them consumed raw meat. 36 (83.70 0) of them 

consumc raw mdJ... and -l2 (9"'170
0 ) of them consume fresh cheese and yoghurt 

\" Brllltlla org<llll..;m ... can ~,hll~ enter mto 1111.' hody through ..,kln ahra'llHls. thl.' \\urkl.'r ... 

\\(.'rc a ... kl.'d hm\ frl.'quc ilt tbe) cui thclr finger..; or hand ,11 \\urk hgbl (1i-l6"n) or thl.' 

lIHl.'nle\\l.'d worker ... accldentall) cut their finger" once III t\\O month"., (-,0' ) ollhl.'m cui 

nne I.' m d llIonth. "j 1:-...(,0.) orthl.'lll on~e In a \lcck and ~-l (5) \ "0) (ll tht.:11l cut thl'lr tinger ... 

1\\ ICC and <.ihm C III a \\ ~ek In other word". aomn ~ I -l "o n f the Intcn IC\\ ~J \\orkn" CUllhclT 

hand ... .II ka.,t oncc III a month Inne '\one of the Intl.'r\!\.'\\eu \\or\..(:r, the gh\\I.:'" Ii.)r 

protectlun. l.',pcl'lall~ JUring tllllC of IIlJuJ"} rhe~ \\cre al .. o a"ked abollt \\ h\:tha th~~ kmm 

about loonOllC dlsea"es 36 worker" answered ye ... and mentIOned anthr.l\ and tuhcrculosh 

a, cumpk ... hut nonc of them had kno\\lcdge aoout hrucdlo .. 1S 
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5. DI SCUSSION 

In II1IS ~lud ). the ",talll:. of bO\ lIle brucel los is 111 caul!.:, slaughtered 111 Addl~ Abaha and 

Suluha abatto irs. and the occupatIOnal hazard posed by the disease on ahallolf wor"cr~ ha\c 

been lIl\e~ll gatcd through sero logical tes t analysIs and quest ionnai re sur .. c~ 

5. 1. Overall Scrnpn ' , alcnc(' in Ca lli e 

In th e presclH stud y. th e overall seroprcvnlcJ1cc of brucellOSIS amung calli!.! slaughtered 

atthL' Add."! Ababa and Sululta abattoirs was found 10 be 1. 13°0. PrC\IOU" ,cropn.:"\ ali.:m:c 

,",udles 111 Flh lOP.a have reported ,anable prnalcncc rales III diffcrcnI part .., of [he COlJllII") 

Il1gh lndl\ .dual tl11llllal Ie, cl scropn:\'atcncc of brucello"l:' \\ as report ed h) mall~ 

IIl\C"ugalor.., lIlduJlng .l~ -' 11 0 b) Ra..,hltl (1993) III Ihe cl'n lrJl highland of 1-1111 0 Pi, I. 22"1) by 

'1IlIar{) (199-0 In Chafti} dall;' farm. 1950
0 hy Ylrgu (1t)91) III \hl.:rno .... a callk hhXOIllg. 

ranch. 19 1°0 b~ (n!brernanarn (19:S5) III and around Adol .... ,\haba . I ~ '<-l <lu 0\ ~hll~r,1\\ 

( 1994}m and around Balm Dar and I 1 6° 0 hy / t:\\ till 1191'19) 

\ loderiltl.: 11.'\ d of .... crorre\ alt.-net: [,Ile .... of hrucclln ... l .... \\ere aho reported 111 thl.: c{\untr~. 

9~(Io hy. Iladgu (19R7) arollnd Balm Dar. ~ 11°0 by j\ ... ra\\ er al. ( 1\}9X) 111 and <lh)Ulld 

\delh Abaha. R ::!°o hy Ciebrcye .... us (2001) :'\orth Wc!>tcrn Amhara and ., n~(' h\ \Iolla 

(1%9)_ Lower ,\croprc\akncc ratc" \\erc also rcportcd. 4.9°0 by. Bckdc t'I til (~OOO) In 

\r"l. -l 1110 hy. Ikkde ('f af (19~9) III Cihlhe and Ciohe area, ::! ] 5°0 by Shlll'raw( 19~7) III 

((Iltra] highland or l, thlojll<1. I 9~"o hi A"mare (::!OO-l) I II Sidalll<l. 0_61' u by I"oll)'1a (~I)nll 

III JII11I11<1. ~ 63°u hy. lIi1cmcldOI{::!1I05 ) III \\\1. \\'C'It CioJ<lm and '-orth (,()111lttr and 

I -It)°o h\ Ikrhc (200)) III rl gray. RegIOn 
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In I· thlopm. informatIOn abou t thc scroprcvaicncc o f bmccll051S 111 ca ll ie s laughtered In 

\ anou:. :l batto lrs IS generall y lackin g. In tbl s study. the find ing of 1.1 J i~O seropre\ a lc nce 

appear~ ge nerall y low compared to most previous rcpon s. 

Van ous facto rs lIlciuding loca ti on. breed (gcnotype). production system, manage mcnt. 

aha llolf buslIlcss and ,"c Hmgs, apart from tcchni ca l Issues lIl \'o l\'cd in Ihe serologICal 

dmgno,l, nf bmcellosh. may IIl n ucnce Ihe pre\alcncc or hmcd losls Thercfore, 111 the 

pn:,cnt CIrcumstances II ..... d ifficul t to compa re and conlrast ou r find ings \\It h olher ..,lll1llar 

..,tudH::-. I II the countT). So. a ttempts \\ere made to compare our fi nd lllg .... \\ Ith Ihe tidd 

..,tllthe,,> made In till' \anmh pariS of the coun lr~ 

'\e\crthde' ..... the 1I1e11\ Idual le\\~1 ..,cropre\i.llcnee obtalncd In this :. I ud~ (1.1,V'u) \\; ..... found 

to he \\ ell comparable \\ Ith the re ports ()f 1.920
0 h) ;\"' marc 000·">. 0.61 n ° 0) lolo,a 

(200.t). 069 11 
0 b) Tcsfayc (2003). 0.14° 0 b) Yayeh (2003). 2 1°" by Shlrera\\ (19X 7 t I so ° 

b\ h-kadu (1999) and 1 . .t9 by Berhe (2005) Our tindlllg IS hO\\ e\·er 10\\ er Ihan thc 

,cmprc\ akncC' of 4.63 0
0 hy II IIcmelckol (20051. 4 20 ° by Bekelc el (1/. (191\9). 4 9", by 

Ikkl'iL' d ,t/ (:!OOO). On Iht: other hand. our findlllg \\as fa r 10\\'t: r than the limilng .... Ihill 

l1a\1o: repnrtlo:d higher 'lcrnpre\akntT .... uch ....... ~~ """0 b~ Ra,hld (IQl)-;). "')",)0 t"l\ "imlafll 

(199.t), [l<\4°o 0) Kloru (19X5). 14 :!o 'o h) Ylrgu (1991 J. 12.34uuh) ,\bcj" ,19(1) <llltl 

II 2' h~ /e\\llu (19lN). r hl ... \<matlon rna\ he duc to the l~pC 01" .... crnlogKal tt' .... h 

I.!mploycd tlnd the number or dll1ll1aI .... t'),aTlllllCd lhc .... c rC'~carchl'r" lhCd RB I ami" \ I hll 

the dli.lgmhl" of hnll.:dlo .... l .... and thc,c le .... t .... <!fl' klHm n III bc Ie ........... pcl.:llil: tlhln (·1 I I hr.: .... .: 

I\\l) (aclor .... could htl\ c: cOlltrlbuh.:d for thc hlghcr .... eroprc\ alcnt:e ohl<lllled 111 111\1-.10: "tudll.: .... 

:' .2 . \ h:lllnir Lc\ c1 Scroprc\ alcfH'c in Ca lli c 

'he tindln~ .... sh{mcd that Ihl' .... crnple\ak·nCl· 01 the 1\\(1 ah;lIhllf' \\it, I 19°" <lnd I.OX lin 

Ihe \ddl' \bahjj and Sululta aballom, re~pectl\cl) Thcre \\,b "light dil l\.'reIKt: (11 

.... crnposlll\ 1I~ bet\\ een Ihe two ahallolr.; but the dd'fcrcnce \\ a, not ,Iatlstlt:alh ..,lgllltk.11lI 

(p 0844) 
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This fi ndin g \\ as qUite compara ble \\l1h and agreed to th e re port .. of I 92°0 by A.,marl' 

(:!OO-l) III Sidama Zone, 2 15°10 by Shire ra\\, (1987) In th e cent ral high land of "'tlll o r)!iJ . 

0_6 1% b) To losa (2004) in J imma Zone. 1.85% b) Fckadu ( 1999) in Amhara region. 0 l -l tll} 

h) )'ayeh (:::003 ) III :--.!o rth Gondar. 0.69°'0 by Tes!'a)'L; (2003) III Tigra) RegIO n and 1.,-N ul) 

h) Bcrhe (2005) In Tig ra y Reg ion 

Bu t our findmg diffe red from the reports w ith modcra te to high pre\ al enee b) A..,fa\\ el ol 

(1998). i-. l o lla ( 1989). Il adgu (1987). Shlfefi.l\\ (1 99-l ), Simaro (199-l ), 1I IIemeickot (::: 005), 

Ra..,lmf ( 1993). and othe r::. 

5.3. I~i s k Factors in C alli e 

5 :; \g~ 

In Ihl' pre..,ent ..,tudy, Ihe o \" cra ll preva lence of Brtlcellu antl bodl e.., III the two age ca tegonl.'''' 

\\<1'" 1.09° 0 and 1 1-l °'o tor the age ca tego ry 6 mon th s 5 yea rs and abm c 5 yei-lr.., 

rl.'..,pcctl\e1) \ hhnugh the re \\i.\.., no ..,Igntficalll '<matlnn lIl"'l.'ro PO..,ItI\II) hel\\ccn the 1\\0 

agl' l:iltl' g{\f1L;.." thl' pwpnrtHHl of ..,croreat:lor caliII.' lhl'- IIKre.hed \\ IIh the lIH.:re ..... c III dgc 

rh .... fimhng wa., consl..,tenl \\ nh Ihe repon h) Ilt lcnk'1dol {200:") III Ihl.' ranch imd 

C,\ICIl..,I\1.' prnJucllon ")",>tem..,, to \\ I1Kh 'ilglllli(J rll dlrtcrellu: of 'icropn ... lIl\ll~ \, .. .., nol 

nh-'Cf\ I.'d among thc tbrcc agio' calegorlL;.., 

Our findmg \\<1-. dbo 111 .. g rccllll.!l11 \\nh Ihe rc ... ult of ~1l1taf{l 1199,. ) \dlL;rC h~ 11Ighcr 

proportHlll 01 older ca ll ie \\crl.' IIlrcctcd than )ounger onc ... hut thc dlilercllcc \\"h IInl 

"liHI"IIl:<lIl\ "lglllfil',ln l The rl'..,ult 0 1'1111" "tudy \\a ... 111 \ <lnance \\l1h the rcporl h~ ·\"'Ia\\ 1'1 

01 (19%) \\herc by olde r catt le \\- ere tWice more hk cl) affec led (-l ° o) than younger tHlI..: ... 

(I 9(0) and the \-an ati on \\ a~ slall <;; tlca ll y sigmficant 
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A,mJre 1 ~ 0(4) had abo repon ed that 9 - g-% of serOieactors \' ere detected In the age 

group of above 2 ~ears \\Ith st3t1 ... tlcall~ slgmficant dlfTerence Tolosa 12UO-H and Ikrhc 

120051 had also repo rtcd that slgmfi('antl~ highe r seroprcvaicncc of Brucella Jntlbodlc'" \\ as 

hlund In malure ~attlc than Immaturt' one .. 

In Ih~ rfc:.~nl rindmg. aboul -.:2 -l of ... cwrcador callie \\cre In thl.· agio' ('atl.:gll~ til' ahl)\ t.: 5 

\Caf .. old Thl ... tindlllg \\as In agrccment \\lIh Ihc repllrl b~ Kubuafnr 1..'1 a/ 121)011 that 

oldef ammal .. abo\\': 5 year .. t)! age are de ... tmed 10r slaughter rc,uhmg J poh:nllal 

o":l..'upJllonal n ... k IOf ahJtlolr \\I,)rker ... 

In th., ... tud~. highly -'lgmficant J",ll.·IJtl(111 l:1el\\(:cn .. r,:\ and 't.:WflO,ItI\lty \\a, oh,o:n..:d 

T 11. l\\ erar , .. 'h1prC\ ak'n..:.: ot"' HI" It tlla antlPodlc, 10 male and h:mak \\ a .. () \-1 ~ 0 and 

.... ·r...'P\"llI\lty \\Ith P \Jlu~ 01'1) 1111 4nJ OR of" - Thh findmg Jgr.:.:d \\llh Ih .... r..:rl1ri h~ 

HiI":Ill('!c~!.11 t20G5, In \\hh.:h "'i~ndicant "hf!l:ren..:-(' \\4' oP .. cn.cJ pt.:l\\ccn 1ll3!, .. : (0 <12' 

and female 15 q- 0) \\llh r \alue 0(0 H-l2 Our finding differed fnlln th!..' r..:: ... ult II \ ... ".1\\ iI 

.71 (i I.JI.J,. In that l(:mal.: ":-J,tlk \\..:r.: mor.: ml.:..:-ted ,I." than mak eJule 10 II hn\\ 1..'\ 1..'1 

tho: dilT..:r.:n,:.:- \\.J-. nul .. 1.Jl!'II~ .. III~ "'l.;mfi":-<lnl . .md thb I..'ould hI..' du\.· to .. null numh.:r f 

mal..: ... t..:-..tcJ f If) male, \ .. q-Hl female ... ,. Tolo:"d 12()0-1) report~d that all male ~attk t..: .. h.:J 

\\..:r.:' n'::;J.l1\.:' ·\ .. ·\.'ordlllf! 10 A .. mare .:()(1-l~. 10 l'!ull .. III the mh:n';l\C management \h:n: 

n":;dfl'" .:lgJIn,t Rna t."/I,I Jnlll:1odlC,,\. \\ hl..'r.:"." In th;; C'\h::lhl\ e m.lIl.:lgcmC'nt ') .. t.:"m Iw!O :~ 

btl] ... O:'\.lmlll.:d. I r("~l \..- r .. ·a\,·~ ·r ll.iJ.: \\J,-, oht.un..:d f": 1 

~ .. ,..-'\ dltLr .. :n\.·~ l)f .....:r~'p\"lll\ 11\ , ... m.'f( "rgmii":Jnt In thl..' \dJh \b.IPa ,lh;,J[f,nr In .. 111 III 

.... u ul ;) ab..l~~,.:m In th;: \dJI' \bJI"IJ abJttolr. thc r~c\J,1..:n..: .. · llf J,ntil:-'o(he ... l.'1 H"Ut I(l \\.J.' 

'lgmfi":Jnt t P 0.00": and \\ Hh OR of" Th..- Imph..:allon 'I thl' h thai th.: pfl)b.ihdll~ 01 

"l.Jufht..:nng of mfe..:-teJ female I ... \ lIm..-::. mOfl: than that of mal..: .. 



Tills Iindlllg was in agrcell1~ nt wi th the result in Eritrea by Omcr el al. (2000) wh~n . .:h) 

scroprcvalcnce was 8.5% and 1.61 % for fema le and male catt le respectively. But our 

fi ndin g wa.., 111 va riance wi th the report by Kubuafor el af. (2000) in which th e pre\ a lenee 

of Brucella antibodies was 8.5% (II 129) in cows and 1.9%( 1 54) in hulls and the 

dll'fcrem:e was not stallst ica ll y s ig mficant. 

:;; 1.3 Genotype ( Breed) 

COI1..;ellsll~ has not hecil reached on the issue ofbrced "'lIscl'ptlhdit ) to bnlCcll()~I'" InfectIOn 

III callIe In the present study. an allempt \\a~ lIlad~ to compare tb~ ... tdtU'" ofbnH:eliLhh III 

the local and crossbred callie s laug htered III the study period. In our ... lllely. dll ... quare 

"lIli.lI)SI~ re\ caled s lgndlci.lllt difference in se ropos ltl\ lIy between the 1\\'0 genotypes. rhe 

pre\alcncc of IJruce/la antibodies of the two genotypes was 0.93°'0 and 3.88°() for the loca l 

and croy.;hred ca llie respect1\'cJy TIllS gcnot}pe dlfferl'nce in susccpllbdlly \\3 ...... tatlstleall~ 

slglllficani \\lIh P \'alue orO.Oll and OR of '-lJ I 

I hl' genot) pI.' d i ffercnce of 'icrapo .... tl \ 11 yi n the Acklt ... i\ ba ba abattOi r \\<1'; morl' 'i I gnilieant 

than that nrtht.' Sululia ah!.llIOlr The 'ier(lprl'\ak l H.:~ nrthe two gentlt~pe" III \del, ... \halM 

ahallOIT \\a.., O.7~00 and ~ :-:2.0 0 for the 10l"<l1 and l"ro,,'ib red eallic re ... pel"ll\el~ and Ihl" 

dllkn:nce W;.h ~Iatls tl call~ ~ l gl1llieJnt \\Itb P \aluc of OOOS and OR of 6.:-'; In I [hHlphl. 

blgber prc\alencc ralc~ of X 11°'0 by A ... I~1\\ (" (II (1998).22°'0 by Smlaro (1991). n X6"0 

h~ t;hllcraw (I ()<)~). S XRoo h~ Iladgu (19R7). 5 7°10 h~ I'cwdu (19R9) and a,> high ".., ~\ 71>0 

b~ Ka'ihld (1993) \\~rc recorded in crossbred call1l:: 

The prc.sent findmg regarelm£ genot~pc dll'ferellcc III ScroposlIl\lty \\<l'i also 111 agrecmellt 

\\I\h the result reponed b) j1\\'a er {II (1996) 111 \ ',cton a PrO\IIlCe ()fTml/allld In [11 .... 

'>tud~ fi.lur hrecd ... nf callie were l"nmpared for "uscepublllly a~<lIlht hllH:dlo,>l ... ,lilt! 

'>Iglllficani \ aflatlon III scrup0:'IIl\lty \\3:. obsef\ cd among rangal1~ Ika shorthorn Il.:hu 

{TSZ}. (;fade anllllab (.!:~bll '( e'(otlc), ;"1p\\"ap\\a ( ~1r\\ ') and /·XOtIC <I 11 I m,d.., (p <: fJ (01) 
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On the oth er hall(t. our tllldmg diff i.: red rrom thc rcport by Il iklllcleko t (2005) III Andasa 

call ie hreed lllg and Illultl plicat ion cente r. where compari son \\ as made he t\\een the 

seropreva lcncc o r two breeds. The repo rted scroprcval cnec was 2.22% ( 1/45) and 39 1% 

( 11 28 1) for crossbred and local call ie wi th out s ignificant di fference in scrOpOS III\ It)' 

be tween the two brceds. 

Our flndlllg \\a s a lso not consistent \\lIh the rcsult reportl:d by Kubuafor el (I I (2000l1n a 

... tud) made on three calli e Im:eds III Ghana The pre\a lencc o f bruce ll osis m Sanga. Wcst 

\ I'ri ca n Shorthorn and Wbltl: Fulam was 7.0°'0. 3.2°0 and 11. 1°0 respecllvely but "' lg l11fi cant 

(Ii rri: rcncc \ \ <1" not ob ... encd among th e three breed s of call ie 

\t adsen ( 19}\9) ~ t ,u ed Ihal \<Inal ion of susceptlblll!) 10 Brmdlll IIlrection a11long 1 Ill' 

\ arl Ol!" breed ... or ca ll ie ha ... not bl:e ll reported S11ndarl ). Radostlh el 01 (2000 ) lIH.l1l'illed 

the absence o f "'peCilic breed res istan ce agai nst bruce llOSIS and all breed.., o f eanl c appe;1I' 10 

he comparable 111 !')uscepll blllt )' Nc \ e rth c lcss. from th e pre<.;e nt find mg. It can he conclUtkd 

Ihal ... lauglllcn ng o f crossbred ca llie III thc AddiS Ababa aba ttoir Illa ) be of pOIL'n lla] 

lK'Cupill lnnal ha/ard fo r the aball olr \\ o rk crs. lllea l11lspcc tor ... and butcher ... 

5.-1 , Stu (h Finding in \ h.l1 tll i,' \\ od .:c r -; a nd t ht' \ ';,nc iatcd Ri , k F:lclOn 

In the pn.: ... Cllt ... Iud). an attc mpt \\a ... made to <I-.,e~ ... Ihc Ol::CLlp,-lIlonal hillard pn,,~d b) 

hrucclllhJ' 10 abatltm worke l .... Blood ... amp les \\ Cle colkl::ted from 67 \\011L'1'" In ~lJllJlld 

abattOIr and -.ubJccled to RBPT bU I none of Ihem WC fe PO~ II I\r.:: aga msl IJruct'lla i.lll l lbmli e-. 

rolos<l CWO-l ) reportL'd tl1<l1 scroprc\ i.l! cnce of 2 ~o'o was Ob lamL'd a lle r test lllg 126 -.L'ra 

colleclcd from OL'CUpal1011al n-.)...: grou ps In 11m "Iudy 1X abatlon \\or)...:e .. " <Ind 2S hulchef:­

\\ere Includcd hUI all nfthclll \\ ere found 10 be ncgatl \c. 



Kuhualor el 0/ (2000) in Akwapim- South Distric t of Ghana tested blood samples colh;l:lcd 

from 44 people In high-risk group~ and 30 peop le from control groups but none of thcrn 

tc~tcd positive for the prescnce or antibodies against Brtlce/lo. 

Based on tbe questIOnnaire ~u r\'ey lind aSSCSSIllCIlI or potcntial risk factors. II \\as C\ Ident 

that the Jl1aJont~ of the aba ttOir workers experiencc frequcnt skin ahra:'lon cluc to accldent,tI 

cllltlng of hands. and also have Ihe habit of consuming raw meat. Illilk and nulk proOUCI'> 

such as cheese and yoghurt . Addi ti onally. few had any know ledge or brucellosis . 
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In the present -;tud). n:'latl\cl~ 10\\ numher::. of scroreaclur cattle \\cre Id!,.'ntlliL'd III hOlh 

\ddb \ baba Jnd Sululla aballOirs \\ IlhoUI s lgmficant dlfTerence bl:'t\\ ('L'n them 

~L'\ and gen('ll~pc fbrel:'d) of 'ilaughtcred cattle \\ere tilUnd tll be 1111pllrtaTlt n .. k I.Klm ... 

a"llCl~lh:d \\ IIh the o~cum:nce of Brm eihl "erOrO ... IU\ Il~ III thl? ahathl1r... Thu .... 

"lau!Zhtcrllll! of female and cros:.bred cauk (""ould Imposl? potential ol.:(upatlonal hMard to 
- -

In th ....... tud~. the ... lalUs of brucello"'I" among worker .. III SuIUIt.1 abattoir \\ J, negall\C al 

k4 ... 1 fl'( Ihlhe In\oheJ III Ihe ,lUd~ \" seropo~ltl\e I.:Jttk \\ere Identified from hOlh 

4h4ltolr .... bnh.:elh) .... I ... rcmaills to h.: OJ potential haJard for the \\orker ... Dul:' In lad of 

1.:l}()lk·r4tll)n and \\lllIngl1l:''''", for p.lrtIClpJtIOIl. II \\a ... not Plh"lhlc to ~l'I:'l''''''' lh~ 'ilalu" ot 

human hnJt.:dlthh Jlllong ahaHolr \\orker ... IIllhl:' \JJh \haha abattoIr 

I n)1ll th .. ' l..ju,: ... uOl1nalr~ aTl ... \\er .... Ih.: hm \...'\1:'1 01 cJu .. ·Juo!l.l1 ,,1.l1U, II th .. · \\l'rk...:r .... . 

l'(llhUmpllllll 01 ra\\ m~J.t, Irequent ,.:unmg of hand:.. latk 01 a\\ ~lr~Ih.·""" ahl)ut the JI ... ...:;! .... ..: 

hnl..:.:llo ........ and ah'(I1(("" 1)1' hahn Itl tI .... ~ g.lt)\...: .... ()r other pmt...:..:!I\ ... · dr.:, .. mg"" ":,,,p":~14Ih III 

11111..: 01 4":":IJ.:nL \\...r ... IJ":l1tlli.:J " .... Pt'kTltlal n"k, \\hl..:-h (""oulJ l.·r":<1I...: fJ\Or3hk ..:,mJlI1()fl 

'or thL" entr} 4fld L· ... tabl .... hm .. 'nI ofbru..:ello ....... 

BJ".'o lm Ihl:' ab'l\C findlllg ... and n)ndU"llln'i. Ihe follo\\mg rc~nmm~ndill'(ln.., ...If"': 

'{)n\ 4rd~J 

BJ".:J l'n Ihe lIlh.T\ le\\ lindmg. .... 4" almo .. 1 mille of the \\Of ~f'" kll .. '\\ •• bout 

hru..:dhhb .• l\\:lr...:n..: ...... ~rI:'JII,m ahlHII thl' {H .. e JpallPll.11 h31.lrJ 4nJ I.l'lnntlL lInp4..:l 

01 bn. ... :dlll'lh .mwng abJIIOlr \\L'r t:r, JnJ Ih..: puhll ... ..JI 14r~..: ..,hllulJ h.:: 

ImplcmcnlcJ 
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2, Adopl1()T1 of basic hygienic measures and the use of protecti ve dev ices espl.!clally 

dUfing slaugh tering or female and crossbred ca ule will avo id Ihe fisk of exposure 

and IIlfection. 

3. Ani mal identifi cation with permanent numbers. registration and contro l of livestock 

Illo vement s natlOIl\\ ide lISlllg Ihl! recording systcm shou ld be legali/cd and 

IInplementcd by a tkc n..:e In th e country. as thi ~ IS of paramounl Importancl: for Ihl: 

IraCl: had oflllfi:clcd dnlmHls idcntificd in aba110ir-; 10 their phlcl: o f or igin 

4. Furthl!r stucil cs "hould bl! 11l1dertakl:n In olhe r abattolr~. l..::- peClally III c'port 

oricllwd ahattolrs. for the better lI11dcrstanciln g o f hO\ llle hnu.:ello,>I'" III ..,Iaughtcrcd 

clItle and l\~ /OOllotiC im pact to aba tt Oir \\ orh.: r.., 

:; \ \on: genera ll y. III places and SlIuatlon.., \\here the prevalence o fbnl cello!<.h I'> lugh. 

control programs aga lll si Ihe d isease through vacci na lio n of females could hean 

Important "tel' III protecting the public at large and abattoir workers 111 particular 

from hrucd lo:-h. 
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8. A~NEXES 

Annex 1 Complemenl Fixation Tesl Procedure 

i\laH:rials req UIred for CFT 

\ll cra titer plat~:, ( l ·-shap~d). mulll ehannd and :!IlIlgk channd llH cropip~ II C"'. plpclte lip ... 

l 'I1I\(:rsal bottks ror preparallon of so lut IO n .... '-ilfras (magnetic). Cylilldcr ... \\clghlllg 

halance thermomctcrs. pll II1dl ca tor. Incubator. watcr bath. dccp frcc7er. cellinful!<ltor. 

\ntlg~n. complement. hcmo l y~JIl (<lmboceptor· ... ). control se ra. '1heep RBC \cronal buffe r. 

\l!~e\er's solutions and \\a~ llIng buller. 

I. Preparat IOn of sheep red blood ce ll s for the hemoly ti c sys lem : 

• Ten (10) 1111 of 'iheep red blood cells III \1"I.' \e( ... \\a" centrlluged at J500 rpm fnr 5 

III I illite ... 

• The supernatant was di sca rded and replaced b~ \ cronal butfe r dduenl'i (\'H I)) 

• The ... hl.'ep red blood celb were rC'>Lhl1clHlcd 111 diluent-. cOl11rletel~ 

• Thh procedure" as n::pcatcd --l IUllC.., 

• Before dheardlllg the "upelllatant aftcr Illl' 1.1'11 \\ a~hll1g. Ihl.' \ nlLlInC (11 the patl-.ed 

cdl \\as lllea'>ufcd by piacl11g an Identical tubc ncxt 10 the blood contlllling. lube 

filkd up 10 the IncJ ofhlood by a lllca"ured .I111ounl of"ater 

• By the ddthllon ofcalculat~d amount Of\\aler. a JOo sheep red blood ccll",U"PClhIOIl 

\\ a ... pr~par~d. 

II ·\mhoc~pt()r' ... (IJemol~'''ll) tltratlOll 

Prcpan: I 500 dLlutlun ... up It) I ~m()o . 
• :. 5 lest tubes were pr~pared 

.:. 1m of \ '13lJ \\as add~d to le:,t tubc~ 2-5 



.:. I O ~t1 amboceptor 's was Ilu xed wi lh 4990J.11 vno in th e fir st tube 

.:. 11111 was transferred from th e lirst to the second up 10 Ihe lasl lube and Iml \~a.s 

di scarded. 

1 . Prepare I :750 amboceptor 's and dilute seriall y up 10 I : 12000 

• 5 lesll ubes were prepared and 1m! ofVBD was added to tes t l ube~ 2 10 5 

• 10pi amboceptor's wa~ mixed wi th 7-t90~d VI3D in th e firs llUbe 

• 1m! \\as tra nsferred from firs t lube to second up to fifth tube and Iml was 

discarded The tubes were pUI In order of ascendi ng dilutIOn 

., 0.51111 \\as translL'rn.:d from each of Ihe <lhO\e le,>1 tuhe:-, to a ,>ecoml .. ('I 01 10 luhe,>, 

,>Iarllng from the I 11,000 dlll1llon,> 

-t 1m! nf\'BD \\<1:-' added 10 each orlh!.: Icsllube:. 

S O.SIllI of 2° (I '>heep red blood cell \\ ,I'> added to each of Ihe leq lubes and shaded well 

6 rhe lestlub!.:,> \\ l're left on the bench for IOmillules. 

? I Illi of comph::mcnt at \\'orklllg dilullon was added 

R The tubes \\cre II1cuba ted for 30mllluics til a water bath al 371'1 C 

l) rhc 1,,'>1 tuhc .. ho\\lIlg complete hemol~sls, 11lInlIllllm hcmol}IK do<.,e (\!lID, \\,,'> read 

and recorded The \\orkmg (1I11I11on ofamboceplo(') \\a'> four IlIlles the \1111) 

III 1,. \ <llll<lti on nfcompklllcllI 

'ree/e dned complement \\as recon'>tltliled an.:orcling tn Its lIls{rllctl(ll1 

\ I 100 l:ompkmenl \\ it.., prepared 

1) C011lp1c11l~nt W;\S added 11110 lilt' Q lllhes IIlcrea')lIlg h~ 5 pi !.'\ l:r~ III11C. <.,Iartmg \\ tlh 

IO~11 

2) I)dll~nt \\,1:-, added mtn the 9 tubes III decrcaslIlg amounl b) 5pJ. slarllllg \\ Ilh -tOp I 

J) 2)pl ofthluents was added 11110 the tllh(:s \\ Ith (he corn \\cll"'~flnge 

-t) Th!.' 1I»t lube:-, \\ en: placed III a 37" C \\ ater balh for 1 hr 

5) 25)11 of 2°,(1 sheep red blood cc11.s was added III all Itlbc~ 

6) 25p! ofarnboccptor"s at wo rking dilullon I: 1000 was added III all lubes. 
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7) Thc tube~ wcre propcrly mixcd and put agam 111 watcr bath of 37'
I
C for anotht!r 30 

11l1nutes 

R) Tht! test \\ <I S read by rt!cording the m1l11mUm hemolytic dost! of complement 

(t-. IIII) ). whi ch was rcprt!sc illed b} the fir~ttube ~ h o\\lng complement hcmo l~ sls 

The ncxt tube eontarn ~ the full hemolytIc dose (1"111)). The COll1pklllcnt dilution 

2F1ID dilution of complemcnt. 

\' r itratlon of 3nll gen 

\ Ilcro tiler plate I 

a) 25 ~11 on'un \\3, added III all cup:"> (wclls) 

h} 25pl pn:dilutcd antlgcn \\3, added to all cup", ofnm A 

c) B~ serral douhlrng (two fold) drlutron. 2'i pi of il1ltlgt!11 \\a<., transli.:ln.:d from r\l\\ \ 

10 B. and agalll from ro\\ B to C. etc. until ro\\ (j b~ multl-chanllel plpeth: 25-pl 

Illl\!urc \\ClS t\l,>cardcd from ro\\ (1 (ro\\ 11 contallll:d an i) the diluent) 

\ lief{) tlh:r plate II 

,I) 'i() pi o[\'13D \\CI'> added to all cups 

h) 50 pi of prcclllut('t\ (12.5) Inactl\atcd POS111\C contro l serum was added to ilil well ... of 

column I 

e ) "fl III \\ih ... errall) tran",fcrred h) t\\O fold driuthlll. Irom column I to 2 ;rnd .l~aln In1lll 

column 2, .~ etc. until cohunn II 50 J-li \\3" ol'icardl'd hom column II 

\11\ plate I Clnd 'I 

.:. 25 II I \\ ,b trems/erred from platt! II tn Plat\: I 

.:. 50 pi oj complement 111 I :-W dilullon \\3'1 added to all cu ps of plate I 

.:. Plate I was kept III a refri ge rato r. cO\'c rcd \\ lIh sccond empt y plate (cold IixCltlOn) 
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.:. The following day. 50 ~I of 2% sheep red blood cell s. amboceptor' s prcrlllxtun:. 

equal volume. i.e . 25 ~I of sheep red blood cell s and 25 ~d o f a I: 100 work1ll g 

d ilution o f amboceptor' s. were added to a ll cups . 

• :. The plate was c()wrcd wilh scaling tapc . shak en wc ll and kept III waler ba lh a l ~ i'e 

for 30 rmnutcs . 

• :. The last cup w rth 50°0 sediment ation was read and recorded. The hr ghesl dilutIOn ill' 

anILgen wr th 50 11 0 sedrmenta tr on WliS thc limit ing an tigen con c;e rllra tron or thl." nght 

COrr1cr \aluc. 

The test proper. multiple sera tcchniq ue 

• The ,era were predidiluted to I: 2.5 and incuba ted at 5SoC III a water bath for ~O 

mlllulCS III order to lI1acti\'lIle the natrve comp lement. 

• 25 pi of drlulcd (l'S I sera were placed III \\'c115 of fir ... t and ,econd rows of t - houom 

plale ... 

• 25,11 or \ 'H D \~ as addcd to all WI."I15 e \ eept thos!..! of the tihl 

• ~cnal doublrng drlutron \\as Ih!..!11 made hy Iransrl'rrrng 25)11 or ... crum from thl' 

... cnmd m\\ on\\irrd:. cOllllllurng for iltle-a:.1 fi.llrr drlullOIh 

• 25111 of anllgcn drluted 10 workrng drlullOn \\,r... ddded lil all \\db e\l:ludmg Ihn"'l' 

oflh!..! anti-COmplclllen tdl) control:-.. \\hrch \\as reeer\cd 25)11 \ 13]) In,lead 

• 2S ~11 of rompicrnent al \\orl..rng dIlution (1.25) \\d ... added to all \\ells !..!\ccpt 

conlrol well 

• 

• 

• 

Control wclb contained St.:rUIllI complement I dr lucnt. antIgen control had <inllg~n 

complement drluent. compil!mcllt corllrol ha,> complemellt dl hrelll and 

hClllnl)IIC ... )stem had drlul'llt. set up to 75pl tolal \(llull1l." 111 e,ICh CiI,e bl'hll'l,: 

hemol)tlc s)stem \\as adcil."d 

Ihe pI all' .. were ,ealcd and 111clIhaied at 3",,'IC for1011111HlII'''' \\ Ilh agnallOn 

2Spl ofsht.:ep red blood cell,u,pen,l(lIl \\<1" added to each \\ell 

'Ihe plales \\l'n:: scaled and relnl'Uball'd ,II -,~'( tor '" mlllute't \\Itlt ,!!!lltltr"!I 

Before rcad1l1g Ihe result. the plates \~ere left III Ihe rcfngcrator al ' -I 'C for I hour 

111 order 10 allow none lysed cells 10 sc Hl c. 

87 



• Fmall} . the plat t.! was tahn out from rdrigcralOr and len at room tc mpcraturc fix 10 

mmutcs. POS ltl\ c rcaCIIOIlS \\ ac IIldi catcd by SCdllllt.!lltatloll o f sheep red blood cell 

and absence of he mo lys is_ Negative reaction s werc indicated by heamol ysis of 

sheep red blood cell. 

In terpretation 

Sera \\lI h strong reaellon. more than 750
0 fixation of complement (3!) at a dllullon or I 5 

~lIld at lea:,t \\ Ith 50°'0 fi,atlon of complement (2,) at a dllullon o f I: I 0 dnd at dllutlOIl of 

I ~O \\ ere cla .. sified as posi tivc (A lion ef 01. 1975: OJ F. 200-l) 

,\ n nc\ 2 S ubjcc t conscnl form 

PanIClpant· .. 'amt' 

~C\ 

<';tud~ '\0 

I),ltt: 

r\gt' 

The ,11m 0(1111, ,Iudy IS 10 ILl\CSllgalc the sl:lIU$ ofhull1an bnlccllosl,> III pc('pk \\orklllg IT1 

\ddl:"l Ababa and Sululta abattOir, 

I [uman bnlcdlnsh h <In lIlfecll{)lh bactt:rhll dl'it!<lSC caur.;ed h~ the gl,.'nus Brw {'/lei Tht.! 

dlScasc IS sCpt1Cl.'1ll1C \\ llh sL1tkkn or IIhllliollS onsct. and .H.:t:ompi.IllIl.:d b~ UlIlIlIlllt:d. 

IIltenmttt.!nt or Irregular fc\'er Cllliis. headache. anhralgla. profuse s\\catlng. \\t.!aknc".,. 
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lIlS011l1lla. g\.!ncml Illalal se. sexual Impotence Irritation. ne rvou,> ness and deprL"' .... oll 

eharacteflle the (h scase 

Human brucellos Is IS. for thi,.' mO:'1 pari. an O<.'cupatlOllal dlsea'>c of "tock~ard and ab<1I1Ulr 

\\orkef". \\ orkcrs. butcher:,- and \-ctcnnanans The disease Is usual!) contracted b~ handling 

fetu,>cs and afterbIrth. or b) cOnlact \\ 11h \agmal sec retions. excreta and ca rca ... sl' ... of 

IIlfccted al1lmals_ 

In r:thIOp13. researchcs made on the staws of bo\me brucellOSIS in catt le 'ilaughtercd 

;lballoIT'> and It:. Impact on abattOI r \\ork~r:-. I~ \er) fc\\ Protccllng aballolr wor!"cr .... lgamsl 

bruo.:~IIlNS IS parucl1larl~ Important becau'ie the~ C<llh lllute the occupational group at 

hlghl."l fl:-.!.. 

For tim reason. the AddIs Ababa l:J1I\er'iHy. la cult~ of \ 'et('nna~ \klllclIlc Rc ... earch ,lilt! 

<.iraduatc Program \\ ant:-. to ... tud~ the ... Ialll'> of bll\ 111(' bruccllu'>h 1Il cauk Ilul <lfe 

'ilaughlcn:d 1Il ·\ddb \baha and Sulult.l abattOir ... \\ nh fueu ... on occupallnnal hil/arJ 

The suhJect... In thLs study are aballol r \\ orl\ers \\ ho a rt.' bellC\ cd 10 be occupatlonall~ 

c'\plheJ to the dlsea~e Tht' ... lgl1\ and s~ mptollb of brucellosl'" III humans strongl) mimiC 

other febnle dl,>ea'iCS ,>uch a,> malana and lyphOld. and thlh brucellosl'" 1"1 often 

mlsdlJ.gnoscd. Thu~. Identification 01 the pre ... ellce of Ihe dl,>ea'ic through ... eroln';;'H:dl te .. h 

will help ~1re\ enl :-.l1bJect... 'iun~rll1g fnlnl further damage ... anJ u)Jllpllc~ltt\m ... \~ hl.:ll 

I)th~n\l'i~ \\llltid be nll ... dlagnn'it.'J and nol propt.'fl~ treatcd 

rhcrd(xe. 1\1 carrYOlll Iht'> rc ... earch. you <1ft.' <I ... kcd for a good \\ til to partH:1r.JlC \\-hlk­

... tuJ~ mg. the re ... earchef \\ III a'ik qUt: ... tlOn~ related tll the dhC,hl' \nl! .tbout :- 1111 hl(loJ 

"'PI.'CIIllt.'lh will he drJ.\\ n from you for the dlilglHbl'i 01 the dt",e,he lor ,>al\:t\ purT"h(" ..... 1 

quail lied lahoratory techlllcian will take the blood \\ Ith ..,Ienle dl"ptbablc .. ~ fmge" and 

ncedk ... Thert.' \\ III be no harm to ) Oll c\.ct.'Pt a Illmt)r bruise from \ 1.'111 puncturr.: 
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If posltl\-e cases are found. (he researcher will advice and encourage Ihese indl\' ldua ls 10 

pursue medical Irealment All Slud) related mformallon will be kept confidentIal b) the 

re~earchr.:r and \\tli not be gl\cn 10 Olhers \\lthout your pe rmIss Ion The mformalton Ihat 

\\ III br.: ohlamr.:d from tlus stud) can be used as a basclmc data for further studlc,> In othr.:r 

parts of the cOllnt!} 

Taklllg part m Ihl ...... tudy \\ III 

I nahlc you to knO\\ your status about Ihe dIsease and help you to undertake 

lIlul1edlate Im:dlcal treatment. 

"'l 'iale your umr.: and moncy for laboratory dlagno ........ 

J. \Iake ~ou contnbute your part for th e countrywide stud~ of the dlst.:a'>e and (0 

formulaic control and preventIOn scheme!-

I hJ\C under~l()lld alllhat ha\c heen e'plamed and I agree to parltCipatc III till'> ..,tuJ~ 

Panll'lpJI1I 

'ame 'ilgnature 

~Igtlature 
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Annex 3 Queslionnaire survey formal 

ADDIS ABABA UNVER SITY 

FACULTY OF VETERI NA RY MEDICINE 

QU~"llOllIlalr~ Survcy for ]lI\csligation ofBruc~lIosis 111 Ahalloir \\'orke r<; 

I. Purpose o rlhe quest ionnaire 

Th~ purpo.;e o f thi s qucstlOnnaln: s ur"l:), IS 10 :'lUd~ thl: status of hrucello"ls III human 

\\orkmg III Addl.., Ababa and Sululta aballol l"s through 1Il\'c" lIgall<)Il of Ihl: "Ig.ll" <tlld 

~yTllp iOmS assocllIlcd \\ilh human bmcellosl" And to asses" risk faclors for IIlll:c tlO11 

., ('OI1'>el1l of Ihe rcspondcnt 

L 'ndl:fstandmg the abovc-mcnlloned purpo.sc o f thiS qtlCSIlOIln<III"C. arc you \\ II I I1lg 10 

partlclpatl: 111 IhlS :-.Iudy? 

.1 'am~ of Ihl: ahallolr 

·1 R~:.p{)ll(knl ·'" '\ame 

S~\ 

5. \\'orkmg an:a ... 

6. Scnlcc year 

.., . Idul:tltlonal sWlu:. 

I Yes 

Age 

lll1tl:rate 

3. Secondary school 

~. i\lanlal status I. Single 
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9. Famil y s1Ie 

10. Wife's (husband 's) occupa tion 1 1. ivestoc k reanng 2_ Other 

11 Do you ha\c domcsti c ani ma ls? 1. Yes 2. No 

12. If)'l.:s. \dHch animal do you possess? 

Sheep I. Ye~ 2. No 

GOa! Yes 2. ~o 

Callie Yes 2. ;.Jo 

hlulne Ve ... 
, No 

Dog Ye ... J. No 

11 Do the <lllIl11al ... h,n e thetr 0\\ n ... hel!er') 1 '\0 

l-i An: thl' ;ulITl1al ... kept mdonr'? I. Yes l '\0 

15 '" therl.: <Ill) anllnalthat graLe Ollblde" I Yes 1 \' 0 

16 Do your anlln<ll make close contaci \\ Ilh other tllltmals'J I YI.:S 2 '\0 

I" h lil,,, an) prnblem dunng part"nu!),,., I VI.:'" 

IX 11" )l.:s please 1ll1.:1l\IOIl\hc problem 

19 \\·tlh rl'gard 10 the rdatlon ... htp \\lIh Incslock. \"Heh ,tett\ II) do )OU perform-I 

Clealllng of 11\ I.:<,toek 1. YI.!S , :--' 0 

Rctllm mg of dung 1. Yes 2 No 

\1tI~lll g em\s I. " e:-. 2. i\o 

A ...... ,Sltng parturition I. Yes 
, :-.!o 

Slaughtering I. Yes 2. '\Jo 
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BUller and checsc making t. Yes 2. No 

20, Do you consume raw Il1l.!at" t . Yes 2. No 

2 t 1)0 you consume ra\\ milk" I. Y c .. ., No 

22 Do you consume cheese and yoghurt? I. Yes 2. No 

2.3 Do you acctdentally cut your finger o r hand at work? I . Yes 2. No 

2-l 11 yl.!s. frcquc nc) or cUlling t~: 

I Seldom 1. Onel.! ttl a month 

, Once ttl a \\CC" .3 T\\t cl.! and abmc ttl <l \\cck 

2" Do you It''l.! gh)\ 1.'., for protcclttm" ., \,' 0 

26. I/,nl.! you \t .. l1cd hl.'itlth trhltlulton ... dUring thl.! 1.1 .. 1 6 t11ollth~ " 

1 Yc... :1 '\0 

.,~ II ~I.''''. \\ hal \\i.lS the hl.'alth problem? 

2"1 \\'hal \\ <IS Ihe dtagnoscd dtsl.!asl.!'l 

29. Ita\(' you l'\cr-expcnl.'llc("d prolonged trllCrnlllll.!nl fl.!\c(' I Yc., , '\0 

10. 11)1.' ... for 110\\ long dtd the fc\l.'r conltnued'"' 
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J I Ilan' you c\·er obscrved one o f the followmg dI sease s Igns and sympt0n13'') 

~ - ---,-----
S '\0 SIgns and symptoms 

Ilcadachc 

., In::iomma 

J Bad. pam 

--l Prolonged mlcrnllllent le\ cr 

Chllb 

Profu"c ,,\\catmg 

\ ague general pam 

, Jomt pam 

<) Pam In the te ... tcs 

12 D!'!pn.:,>,>lllil 

1 ~ irmal10n 

14 
• 

(,he,>1 pam 

t . 
( oughmg 

I I Yes 1. ~o -, 

+ 

t 
1 

12 \r..: you <1\\ arc of <lnllnal dl"ca,>c ... that arlo' tran"nlllll'd III human ... Ihrough hJlldlmg llf 

, , 

34 On you kllO\\ Ihe dIsease brucellas", 'l I ,'c,> 
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35 Irye!:>. tell us some ofth!.! syJllPto rn~ malllfesied b) dIseased al111l1ab 

2 

1 

4 

.16. Do you kn{)\\ 110\\ human ... arc infec ted b} the dl~ea~e brucellosl"'') 

.," Do you koO\\ ho\\ thc dl'icase can be con trolled and prc\cnted 111 human'i: 

Thank you for your IMrtlClpatlon 

hUed by ,\'ame 

SIgnature 

\nlH' \'" Bod~ co nditi on sc() ring 

.\) 1 {lr no" ... breed callie 

lean 

(0) - \lllllhlb arc cmaclated \\llh 'P11l0U' proce, .... hlJ>hone-;. lad head and nh, proJected 

prnmlllclllly '\0 l'allY th"UC can he deleclcd. m::ural "pmc antitran'\Cr"l' pf(l~e, .. ..:, h:d 

.... harp 

(I ) Indl\ Idual 'pmou-; procc::.se .. arc .,1111 "harp to Ihe tuuch and Ihel(, I" nil lill arollnd 

tall. hlphone ... lad head and nb, arc ~1111 prommenl. but appear Ie ... " ob\ IOU' 

\kdlUlll 

\1 (~I- SP1l1()u", proce"sc-; can be Idcnl1fied mdl\lduall) \\hen louched. bUI fcel rounder 

rather Ihan ..,harp. Then.: I.., :-.omc Il..,SlIC CO\CT round Ihe tal!. u\er hlp hone ... dnd Itlllk 

Inul\ ujual nh~ arc Ill) longel \ bllally ob\ IOU:.. 

\1., (3)- Spmou ... processes can anI) be felt With firm rrcs ... ure An~a ... on el lher ... Ide on thc 

tall head no\\ haH:' a degree o f Ii CO\'Cr whIch can be c<l\d) felt 
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Fat 

F (4) - Fat co\er around wil head IS evident as s li gh t rounds .. on to touch. :-,plnou ... 

processes can not be fel! even with fi rm pressure and folds o r 1:11 arc bl.·gllllling 10 

de\elop mer th e nb~ and thigh oCthe <illllllal 

F~ (5)- Bone stnl cture is 110 longer noticeable and the aTlII11al presenb a hlocky appearann' 

T<IIl head and hipbone arc almost complctdy bUried III fatty ti ssue and fo lds o f fat arc 

appa rent ove r rib s and Ihl gh, Spinous processes arc completely co\-e rcd by fat and 

alUlIlal"" tnohtlll) IS Impa ired by large amount fa t ca rried. 

H) For local canle 

l ean 

l \larked emacHttlOn- th e <lllllll.al could be condemned ante monem. 

'I ran .. \ er .. e pi oce ..... (' ... proJect prmnlllentl~ ... pine .. appear "harpl~ 

- lndl\ldual dorsal"pll1e" dre pOlllted 10 thl: touch. hi ps. tail head dBd IIh .. all: promment 

\lculum 

\1 - RJ\, ... hips and pms arc clearh \ I">lhk. muscle ma ..... het\\een hnok ... and pm ... arl: 

.. lIgh l l~ e()nca\ e 

\1 , - Rlh ... arc ustlilll~ \ ISlhk. lin Ie Lit cmer and dor",ll .,plIle" arc barel~ \ l"'lhlr 

\1 , - The anllnalls ... mooth. dor"al ... pll1e ... cannot hI.' scen. but arc ('a"'ll) felt 

Fal 

F - Allllnall ...... mooth and \\ell cO\ereJ hut fat depo ... lI" an: nnlmarh:d 

- Fat cmer 111 cnllcal area ... can ea:-;tI~ be ... een and felt . tran ... \er .. e proce .... e .. CdnllOi he 

seen or felt 

h - Ilea\) dcposlis of fat arc clearly \ 1 .. 1blc on th e tat! bead. bnskct. dOl .. al "'plne ... nh .. and 

hooks 
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Annex 5 The proportion ofCFT tit ers of Brucella se ro-positi ve sera in c~lIll e 

CFT 11 1t: r ! ICFTU ~"ull1bc r of P OSIII\ ~ Proporl lO ll (no) 

-1 :cra 
~ 

110 50 35 1 

I : 20 100 5 29 t 

I. .)0 200 
, .) 

n .5 
I 

I flO 800 59 

:320 L I600 1 1 I 5.9 

Towl ~17 100.0 
~ 1-

\nne\ {) The degrees of!<.erulll agg lul ination in I~ose Bengal Plal e Te~1 

Ocgn' t' ofaglulin :t liou in IHi l' I 

III -"-
-"- . 

-"-
\: ;'i 

: < 

(] 
.,/ 

" I . 1 .. 
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Ann C). 7 Qucsliflnnairc format for hluod sa mpling for ca lli e 

lJody Name of Tcsts 

Codc SC\ Age Brccd condll lO n Qng lll abatto Ir RIJPT eFT H ,'ma rk 
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9. CUI{f{fCUI.U~ 1 V ITAE 

1. " ersanal 

"ame 

'\,Ulona!I!) 

SC\ 

Dah.: of tmth 

Place of birth 

\ Ianlal .... law .. 

t-. l ulugCl3 Tcfc ra Yigcrclllu 

l, thlOplan 

\Ialc 

14 09 1969 G C. 

Il arar 

\ larn..:d 

'\0 of chl1dn.:n ., 

2. Edu cation 

20()4 ::!006 \ddl ... Ababa l·nl\~rslty. Facuhy of\'ctennary \1cdlClTll.:. debrc lell. 

!·thlOpia \I Sc Degree III TropIcal \'clcnnal) \ledlclIlc 

The')I'I Tille: Study on 13o\lI1c I3ruccllos i!-o III Call ie Slaugh tered al Alith.., 

\baba and SuillllJ AbattoIr.., \\l1h Focus on OccupatIOnal Iia/ard 

19\\ 199.1 \ddl"; \baba t '))]\cr .... lIY. Facul l) of \'('(cnnar) \ kd,CIIK Ikhrl' /ell 

"thlOPl3 Degree of Doctor of \'dCTlna~ .\h;{ilrmc (1) \ ' \1 ). 

TheSIS Ilik Prc\'alcllc(' and h:OIlOllllC ~Ignllicanl'c or Bm Inc id"uolla"''''11 

the Sopral Komho1cha \ kal I (tCIOr:.. South \\ell0. ' -lhlOl1ld 

19:-'5 J 987: Sccondaf) sehoul and ".thlOPI'lIl ~chool [.C<l\ mg C~rtllicat~ I· \;,Il1l1l1aIIOn 

(I ·SLCE). JIJlga Senior Secondary School. JIJlga. LtlllOPltl 

19:-;1 \9X4 JunIOr SCl:onJal) Sch,ml. Jljlga, ElhlOplJ 

[QT' 198~: EkmcnlJr) r.;chool. \\ 'el/ero Yc~llIIncbcl School. Il arar. l·thlOP1<l 

99 



3. Work Experience 

2004 2006: 2 years as M Se student at Addl:" Ababa Unive rsity, Faculty of Vdcnmlr) 

1994 

;"1cldeine 

1004" 10 \ears as head of \elenmH\ health ~en Ices section of Soro \\ 'e reda Burr.;au - , . 
of Agnculture. Il adlya Zone. S;'\1i'\ PRCi . Rcsponslb!lllh;'> mcillde phmnmg 

and eoordilla ting vClennaf) clinical and field aCln IIICS and research 

works. 

1999 2001 3 \car.., ilS partner with FAR~l \IT-ica in the implcmcnWl10n of Dalr) Goat 

De\elopl11l:111 Project In Soro \Yereua. being respon'>lhk for sckctlOn of 

beneficlanes. purchasmg and dblnbulmg local femalc gOill'>. 1'0110\\ lip of 

the heallh of goats. traullng of COlllmunu) All1mal I kahh \\·orkers 

(para\ CIS) ilnd .... upen I:-<Ion of the aell\ II I e .... ofpara\cl' 

1992 1993. one year. Komholcha Zonal \ 'etenmlf) Lahorator~ and ")opral \1eilll·actor~. 

1Il \ elalllan c ltlllcal and lohoratof) \\ orb as \\ dl a, meal In..,peclloll 

(l~\tcrnal <,(udcnt) . 

.. !'COIlOllllC Slgnlficanec of Bo\lne rasCIOI1<hl" III I (lllOllla" \ 

Re\ IC\\. \Ia~ 1992. I 'acult~ oj \ ctcnnar: ~kulelnc. ·\ddl....\haha 

L 111\ cr"'II~. Dcbre Zeit. J·thHlJllii 

··Prc\·aknn: and Economic Slglllticancc or B(H Ille I a..,clolla .... h at 

Sopral Kombo1ch Menl I·actol")'. Soulh \\ 'cllo. 1' lll1opla" D\'\1 the,>]',. 

June 1993. Facult~ 01 \'ctennilT) \klil clilc. Addl .... \haha llll\l'rsll\ 

Debrc Zeit. ElhlOpla 
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3. "Study on Bovine Brucellosis in Callie Slaughtered al Addis " Ababa 

and SlI lulta Abattoirs w ith Foclls on Occupational Iial.ard, EtIHOpl<.I . ", 

MSc thesis. June 2006. Facu lty of Veterinary Medicinc. Addi s Ababa 

L:n1\ers il Y. Deb rc ZCIt. Ethiopia . 

5. Worksho ps :lIld trainings att e nd ed 

9 II October 2000: T setse fli es and II) panosomoscs contro l and eradH:auolI . Southern 

Reg io n Bureau or Agrlculturc. YlrgalcEll . El h lOpla. 

::! I 25 Augu...,t :WOO. A(h'anced k\d Training Coursc on Goal hea lth '>utl \l anagcl1lcnl. 

FAR~1 Afnca Dall) Goat Dc\ clopmcnt Project. Dcb rc le ll . 

1.:. lhio pi<l . 

~ 'Fcb 1 \larch ~()OO introduc llon to \hl.' '\<ltlOnall I\'cslock J)c\t::lopmcnl ProJcct. I ladl~ a 

lonc Ilurcau of \ g.m:uliurl.'. Ihhsana. ' · lhI OI'I<.I 

1 () l-t \ 1a\ 1999 Bal,lc I nlrodllclOr} Course III (jo(l\ Production Imprl.'\ 1.'1111':111 under 

smallholder FarJll1l1g. I \RJ\I Arnca.\\\<I-.sa. "111Iopl<l 

10 l-l Feo, 1l}9~ TSChC Illcs and IrYIKII10S01llIa:-I" III Snuthl.'rll ' · thlopla Reg ion "inddo 

lonal \'ctennary I ,aborator;.. Soddo. l'lhlopla 

J()\Ug 1996 Pm'au/a lion of \'ctcnnar. Scnlcc..., Del1\er.. P\I{( Dchrl'/c lt 
~ 

' . . . 

1' lhlOrlil 

I. Amhanc' Spl'aklllg \\ rllmg and reading 

2. Engl1!>h ' Speakmg \\Tlli ng and readmg 
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1. Oromifa : Spl.!aki ng and readi ng 

4 Somc Somali and Hadiya languages . 

7_ Addil io na l Kn owledge: Li te ra te in computer mani pulat ion. 

8. ;\l e l11 hersh ip 

~ Il.!mher of the I-,thlop lan \ ' ctl:nna~ Association (1-:\' A). 

9. PC' ... oo na l l~cf(' I"l' n rcs 

I . Ilrof. Tes fu kas\ ;1 

\ kldu [cmma In<.,il!utc of Pathohlology_ AA l ! 

PObo,11 7 6. 

\ddl\\baba. I.thlopla 

Tel OII.:!'63091 

2. Dr. I\: cl,n BC' lihu 

\ddl~ Abaha lll1l\·cr"lIj, Facult) of"Veteflll<11J \lcdlCIilI.! 

PO B0\14. Dchre lell. Ethiopia 

Tel 011 l\1X91"" OII-lJ385.l1 

9. \ dd rc\\ 

Som \\ l'fcda\gncul!ural and Rural I)c\CIOpmClll ~Ialll ()fliec. 11<1(11\"<1 lOIlt'. S'\ '\ PI{(, 

Tel 0465551-99 

PO Bo\ 201. Ilo:-.:-.ana. Ethiopia 

\lob.0911052177 
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III . SIG~EllllECLAl!AT I ON SIl EET 

L th e Ullth:rslgn.:d. decla re that till!, thC .... 1S IS m )' original \\ork and ha ~ not bl.!cl1 pn':"l..!lll ed 

for a dcgn:c III <Ill} 1I1l1\cr~1ty and Ihal all source., of mate rial<. u,>cd hm e OCl'1l Jul ~ 

adno\\ Icdged 

'\ame. ~ll1lugcta Tefera Ylgc rclllu 

Slgnalun: 

Date of ,>uhm.",slon 19062006 

This thC ... h ha., been ... ubrmllcd for examination \\ Hh Ill} a pp rm al .\ ... l 111\ Cf'dt\ \lh l'.or ... 

Dr K('la~ Ikhhu (D\'\I, PhD) 
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