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A liST Il 1\ CT 

" cross-sectIonal ~cro-cpidcrnJl)logical study or 110\ IIlC brucellosis \\ ;\s carned out in 

thn:c difcfcrcnmt ngrocco loglcs of cellt ral Oromia. Ethiopia. T he stud) \\as conduc ted 

li'orn Sept em her 2005 to ~larch 2U06 to dctcnnlllC the o\erall currcllI cpidcmiologicnl 

picture of Ihe disease and the effect of potentia l risk f~lcto rs in the study areas. A total of 

176 households (ElrillS) and the 1238 illlll11a is were selected randomly by Olle stage 

cluster sampling method from all tht: three agro-ccological arcas. From the lowland areas. 

59 households and -l2J ~1Il1I1lal~' \\"lfC sd .:tL'1 1 '.\ 1,11 "S 1, uscholt1s lid S:- ,\jllln.tlS ,\..:n: 

selected from the lllid-hi~h1alld arC;I'-' 31HI ';;9 hnu<;ch,)lds and ·no :lllirn .. lI!' fr01ll the 

highland areas. Serum samples (12~Sl were collecled once from <'111 animals abo \ c si x 

month of age and \\ ere tested uS1I1g RBPT (a'i a screening lesl) Jnd eFT (~I S a 

confinnJlory lesl) to detect brucdl.1 :-,':~I,.lPl'Slli\it). Quc"tlOlln:mcs \'.1.1 .... ,II so administered 

to the 176 households 10 gather IIlfOnll<1tlon on f:mll and CO\\ allnbulcs. The results 

.showed Ihal Ihc o\'crall serapn.;\ alence ofbo\ lIle hrucellosis at CO\\ le\'el \\ as 2 <)()O II. The 

seropre\'a\cnce \.Inct! from 1.IJ.l"n IIlllle Illid-highland. ~A8u~o lilihe highland and -l .26n,o 

III the 10\\ land. The o\erall hcrd k\c1 seroprc\alcncc \\JS IJ ,6-l°o. At herd le\cl. the 

seroprnaJcnce \\as IS.6-l"u 111 Ihe l11ghblld . I'''" 111 the 10\\13nd Jnd 5.1"'°". in mid­

altitude agroecology. The result of lllll\'aratc logisllc regression shO\\ctl th,lI breed Jnd 

managemcnl had stallstlcally s!gnlficant effect on co\\ le\ cl bonne brucellosis 

seropre\'alcncc (p':(J.05) III the o\erall studIed areas. In the 10\\ land. breed (p..-:O.05 ). 

rnanagcme!H system (p' (Ull). Illtltlllg method (p lUll) ,lilt! source of replacement stock 

(J><...(J.OI) had slgmlicallt elTeel on thc CO\\ len;-1 sc roprc\alencc of bo\"ine brucellosis. In 

the muhl\ariate 10::;lstlc regn .. 'sslon tl::;t. olll} management j~ICtor had slglllfieallt effect III 

thc lowland areas (., (I (If 1) T] 

potcntial fisk factors conSidered on the 0\ crall and agroecolog). specific scroprc\'atcncc 

(1'>0.05). The resuits of questionnaire sur\'e~ showed that ra rmers had 10\\ awarencss on 

hrucclJosls and were not practiclllg the necessar) preC<lUIlOnS to prc\'cnt and cont!'Ol thr 

disease. In conclusion. IIldi\idui.1i animal serorrc\alence \\ as 10\\ \\ hi Ie moderate 

seroprnalencc was ohscned at hcrd level. I3rccd. management systelll. IF'rd Sl/e. ma ting 

method and sources of rcpiac(:l11cnt stock \\cre round to be Important risk raclOrs to 

IX 



hovin\.! brucdlosis ill Ihc study ar\.!as . 

...... cyword s: ho\inc. brucellosis. scroprcvalctlcc. agroccology. Orolllia. Ethiopia 



I. I:-;TRODL'CTIO:-; 

BrucellosIs IS an Imponallt II\CSi(lck and hum,1Il disease III Africa and other pun of the 

dc\(~lopll1g \\orld (perry 1.'1 ill 20(2). Its Importance is emanated frol11 its widespread 

thstnbutlon Jlld Impacts on muillple Jll1mai species. such as cattlc. sheep_ gOals. pigs ,mu 

human bC\Ilgs (D~ml01 ~Ic and Anmi . 1002). Brucellosis IS primarily a rcprOdUCII\C 

disease charactcnled b~ abortion. retamed fetal membrane and unpaired fcnillty 111 the 

pnnClpai al1lmal host The JISCJ:-\C caused hy Brucella dhorlUs \\ hleh IS kno\\ 11 as 

bnlccl105b Rlll{S Ji"cJ.sc, comaglflu" .hor'w,n nr mfeclj(\ll"; h,"'rllt1!l /?r I t /I Ihnrl"f 

\\ as first IS01<.lIco lrom caulc 111 l,slr h~ the D .. lJlI ... h \ctcflnanall Bcmard Ft.lll).! (Rad('l"(J1~ 

('I ,,/. 20(JO). II IS 10 a (Cflall1 ('\{elll dlstlllglllshable from other Brucella species by 

bIOchemical rei.Ktlllns and b! serologlc,1I means rhe :-.t:rologlc:J1 din!.: 'lC..: 1rl.: related t, 

the amounts of \ and \1 antigens that a BnlCl.'lI, 5!r:1II' r'-'ssc,;;"c<; The r (' hJ\c hccn ahout 

nille blOt!vc::. b~lI1g rccogl1l/ed and a numbt:r of str<1111 \i.IrI.lIlb. About 85-8'1 IJ, or the 

InfeCIiOns In.~ from Plotypc1 (Ocholl.~'ll1l. ~I\{J~I. Brucella O"I)/'(/('\ affects man~ ammal 

health halJrd IOIE. ~!JI 21_ 

BO\lne brucellosIs IS \\ Idt.'~preJd throughout the \\ orId e",ccpt for a number of countncs 

\\here eratilCJu()n ha~ b,,:cl1 suc(c:-.~ful ,\\'liO. 11)861, \lan~ countnes ha\L' madc 

considerable efron \\uh thcir cradlc.lrlon programs and some hJ\ (' eradicated the disease 

(Radostlb c' ,t! .. ~()OO) The dlsl.:a:-.c has been eradlCJted from FInland. ,"OI"\\J!. S\\elicn. 

Dl.'nm,jrl'l.. I h" \cthcrland:-.. Belgium. ~\\ Illcriand. lJenllJI1!. Australia. Hunga0-. 

RomamJ ,md 8ulgan.l as \\,,1 •. s .ther ",' ul1tnt.'~ P-\HO \\·HO. ~( 1)_ AlIhou);h. 

Infonnatl(HlOIl Ih\ Prc\akncc (If ~ru('cllosl" II; "1 \kqUJf thL'r Ife 11lllle.!tl ") r 

high !ncILlen!;c 111 many area~, particularly In th~ tropical countries \\ here thl.' loss III milk 

and alllmal protem that J(:compalllc:. thiS disease IS leasl affordable: (WHO. It)~hl. The 

pre\ alence of mfectlOn \ anes considerably bet\\ cell herds. areas. managclllcl1I and 

countnes. 



Bruc~ llos l s has h~ell \... 110\\11 as a m ajor CCUI101ll iC importallCl.: III 1I105t dc\c1oping 

coun tries. \\ h ich ha\ ~ 110 nal10na l bruce llos Is contro l and ~ rad ic'l1i on program (R adostits 

cr lIl .. :!OOO). \ lorco\er. thc policy of Ill ,-III) dCH: lop1l1g counln cs IInporli llg exotic. h igh 

produc tion an imals \\ Ithollt ha\-Ing the requlrcd \cterl nary inrrastructure and appropria te 

lc\'cl or de\'elopmcilt or socio-economic situations of the animal ho lders compounded by 

limited rcsourcc aggravates the situat ion (SCI fert. \996). 

In Ethiopia. a nllmher or research \\ a rks (Gehremariam, 1985; Kabedc. 1999; Kassahull. 

20(4) h.l\c been conducted to study the pre\ aknce of ho\ IIlC hrucellosls. howe\'er. most 

of 1he research were 110t \\ Ide 111 thei r CO\ cragc. In addition. the works lack Information 

on economic and loonollc importance of brw.:dlosls despne the fact that the importance 

of the til sease I~ int:rc;)sing due to the Illtcn~llicatioll of O1llllllal popul.llioll 111 thc count~ 

to respond to the cver increaSing demand for milk by the urban population. The first 

report \\as gi\cn in pro by the \-elerinary :,cc110n of the LS '01\: .\1 cdical Research 

Cnll with an o\crall prc\'alcncc of 11.;0 II In a Iota I of 1328 bo\ IIlCS tesled for bruccllosis 

in dlfr~n:nl rcgllJlb of [lllIoPlii (;"10.\. I(roj. Tht:: subst:lltlCi1t report::. rdnged frolll O.2'~() 

III .!11Hma (Tadeck. ~Of)4) to 38"0 111 the central highlands of Ethiopia (Rashid. 1<)93) In 

spite of the grcJt potcnlJal for dall: dc\eloplllcnt 111 the central highlands of OrOlllltl and 

the tremendous efforts made by both gQ\ cmlllenlal and non-go\,cfIlmcntal de\'l,~loplllcnt 

institutions to promote 1he JaJr~ lIldustry. 1II1lIICJ studics ha\e het:1l conducted 011 the 

cpidcllllolo£y ofho\lIlc brucellOSIS III the dlllcrcnt agro-ccological comlitlons. 

• To delCrillIllC the effects of potential risk factors on seroprc\·alellce of bo\inc 

brucellosis 1Il three different agroccologlC's of Central OrOllll<l. Ethiopia 



2. I.I E llAT UR F: IlEViI-:\\ 

2.1. Etiolog.' 

The organi sm responsible for hrucellosis 15 a sllla li Grall1-ncg~HI \,C coccobacillus. non­

motile. nOIl-cncnpsulatcd and non-spore fonning. facultati\'c Intracellular organism 

(QUII1I1 ('/ til.. :!002 ano Ochol! £'1 ul.. 100·n In infected tissue. It nOllnally occurs singly 

or 111 smail groul's The cololl1t.?s arc circular. and 2--lo mill in lhamClcr 'imnolh C(lIO nlCS 

appear tfallslun:llI. hOl1cy-(oiorcd .1Ilt! bhllsh-grccn \\ hen stained \\lIil crystal \'Iolc\ and 

rough cololllcs appear granular. reddlsh-yello\\ and deep \"Iolet-red "hell st<1l1lcd \\ ith 

crystal \'Iolcl whereas mucoid coiolllcs arc stringy and appear transparent. graYish and 

light blUIsh-red \\ hell stained with crystal \Iolel CQUlIlll el (II • 20fl::!) 

Sc\'cral comillercially produced media suitable for the isolallon of Brucella. Jl1long \\ hich 

i:; 5-1 

brucella selectl\e medIas arc often used. The sc!ec tl\'e medias IS Ilulnti\e melll.\" blood 

agar based \\!th 51' scroncgall\C cqulI1c or bO\'lIlc serum Jnd antibIOtic sllpplemelll 

(QulIln 1..'1 al. 2I1f(!). On pnm,lT: isoJallon. It lIsual!) rcqlllre:; the addItion or 5-10°0 

c.ubon dIoXIde and takes :;-5 da~s II1cubatlon at 3- C for \ ISlhle- colol1les to JPpear. 

Brucella <lhorillS produces H~S It usually gro\\S 111 thc presence of basIc fuchslIlc. but not 

al\\a~s 111 the presence ofthlOlll1l JI standard cOllccntrallons. and IS catalasc and oxidase 

pOSit I\;.; It b 1~/cJ h~ hru .. ·I.·II,I-pil.lgl.:::', \\I.·~bridge (\\'b). Flrell/e IF/). Tblilsl (Th) and 

BcrkeJc~ (Bk) (Ochoil ('{ III . 20{)-U 

l:ach Bnlcella IS !-.no\\ 10 ha\c.t specific oXh.LItI\e Illclaboltc pilllenl that can be llsed to 

dCLCnlllllC the abtlll~ 01 an I!'olatc 10 utdll:t..' oxygen on \anOliS ammo aCid and 

carhohydrate suh!'lrtllCS, Currently. there arc SIX recogmzed species \\ ithlll the genus of 

Bnlcclla: Ii aholl.s, IJ. mChll!II!JlS, Ii SillS 11. 0\ IS, B. call/S, B lIeO/OIllI! and 1l1l1e 

rccogni/ed bio\ ars of B IIhol'lIlS. The bOI\-ars arc 1-6 and - '\ hill' - ~ S ;,~ tl) 

deleted by Intemallonal COlllmittee for T<1\011111Y of Bnlcellac (QUItlIl l't al .• 2002. Ocholi 
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<11 (//.. 20(4). 

2.2. lI os ts 

Bruce llae have been reponed to have dclinltc hos t preferences and secondary hosts pl aya 

Illinor ro le in the ma intenance and sprcnd o f a pa rticular Brucella spec ies. Brucella 

ahortus has been ind icated to mainly infect ca ttl e and is the ma in cause or contagious 

abo rtion. lIowc\'cr. sheep_ goals. dogs. camels. buffaloes as we ll as feral ani mals ma} 

also contract 11. ahorllls infections (Radosti!s cf al. 1000) .. ·\\though sheeJl do not easily 

become illlcctcd \\ nil n. ohortw. Ihey may become carriers and excrete brucellae for lip 

to .. 1-0 months once thc~ ha\'\~ acquired the infection (Anderson. 1967). ;.JatHra!]y acquired 

B. ahorlW, mfections. is 10\\ in goals and thIs an imal species ]S IITclC\"a nl as a hosl for B 

uhortm (,\ lathul. 196 ~ ). lsolatLon of 13. ahol"lIlS from swine. horses (RadostLts ('I al. 1000) 

and camels (AI· Khalaf and EI-Khaladi. 1(89) ill areas with eLl/oolic brucellosLs clearly 

IIldicates Ihat these species may acquire infec tion with H ahorIus. 1I0wc\er. their 

sLgnificance as a host for II ,Ihorlw is douhlfu1. in areas \\h~re thcse al1l1n;!1 species 

usually do nOi LJllCllllingle \\ 1111 ealtk. Dogs \\ Llh naturally acquLred B. ahorllis IIlfectlOns 

play an important role in the epidemiolog) of cattle brucellosis. The relationship between 

infected dogs and outbreJks of brucellosis III callie has not only been reported but has 

also been demonstrated (Forhes. I 99(); Radoslits l'l lIl.. 200n). Feral a!11lllal sllch as 

buffalo. S\\ me. Jeer. fo\ . hare ,lilt! rodents arc suscep tible to Brucella. ho\\ c\ cr. their role 

as a host for Brucella parllcularly 111 intensL\c callIe farming IS not kllO\\n (Thorpe and 

Side\\'el!. 1(65). The rolL: of slllall feral <II1Ll11a ls is 110t clear althoul.!h stmiles of 

experimentally lllduccd and naturally occllrrJng I3rucc1la infection III flies. arthropods and 

olher panlsiles Sllggc5t that they may be susccpt1hJc- to IIlfcc\!OIl with Brucella (Thorpc 

and Sidc\\cll. 19(5). 

Agc. se\. stage of pregnancy and nalU ral resistance to Brucella l1Ia) IIlnuencc the 

progression or infeCllOtl. Il clfers bom to infected dams lLsually test se ronegative for 

Brucella for a long period (Bercovich and T adijke, 1990) Prcgnanl fe males arc morc 

li kely to bccomc IIlfected than non-p regnant cattle and males due (0 the presence of a 

substance called ef}1hritol 111 gravid ulerus \\ll1eh sll stains the growth of the organism 



(111r5h ;lnd Lee. 1(99). 

2.3. Transmission 

franSIl115SIOil of H tlhOrlllS mostl~ occurs \Ia the oral route because cattle tend lO lick 

aborted fetuses and the geni tal discharge of all abortmg CO\\. Brucella orgal1lsl11s can also 

he tranSlllltlcd through the transmammary route. \\ hile cah'cs bom to healthy d"11ll5 arc 

Illkctcd \\ h("1l fed ,111 cclo:o.tnll11 ("If milk from II1fccted dam ... , RadmIIIs ('I al . 2()t)r ) 

Bulls that remam fertile Jnd functionally actl\ e after mICe-non wnh Brucella shed the 

orgJllIsll1:. \\ Ilh the semen dunng the acute phase of the dls\.'Jse Dunng the later stage. 

sheddll1g l1la~ ccaSL~ or become intennlHcnl. In contrast In aniliclal 1Il5CmJl13tioll. bulls 

used Jtl Ilatural 5e;"\I":(" ll1a~ fail to spread the IIlfccuon. slIlce sClllcn is no t deposited III 

the UlCnlS (Hirsh Jnd Zcc. 1999: Radosllts. et ,il ~()OOI 

\\. ildlife. birds and \\ atcn\ ays contammatcd \\ lth unnC'. utcrmc discharge. or slurry from 

aborlln~ cattlc arc \edOrS for mdlrect e:\posun:- to Bnh.:dla or~amsl11s Dogs carrying 

pll::-..::es of placentJ or aboncd fetuses from one pbcc to anothcr can dlsscll1l1lale the 

nrc-etlon (Forbcs. 1,)1)1)). COIltil.Il1111atlOn of .1 co\\shl..'d or pJ.stur~ takes pl,tel' \\hen 

1I1fccted cank abon or ha\c full -teml panunHon A!thou::;h II IS generally accepted (hat 

B ahortll.\ IS nO! C\CrL'teJ for considerable tII11C hefor~ JhOnlOn occurs. excretion tn the 

\ag1l1u lh:'I.:har::;1. I I11feclcd canle l11a~ occur as earl~ as }l) da~s alier ('\posure A 

maSSI\ e \.'\crctlon of Brucella stans after ahortlon and mJ~ C('1nt1l1ue for 15 days 

Afta the tl.:tal I11cmhrallcs arc c\pelled the Uh;nnc dl~chargl.' dllllll11shes and the number 

of Brucella orgalllsms ('\creted decreases rarldl~ (".ICOletH. 19~O; Radlostatls. 20(0). 

The infectious matcnal usually dears alier 2-3 months from th\.' gcnllal Iract. ,I!though 

some I11lected cauk remam CJmer::, 01 Bnlcclla and c\crete II li1tCnmHcntl\" for mam 

years f Hcrr el or. 1990). 
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2A. Su r vival uf Hrll cclla in th e (' 11\ irOlll1ll' lI1 

The survival of Brllcelb in the el1\ Ironment plays a rol e in thc cpil..kmiology of the 

diseasc. Bnlcclla organIsms sun i\ c under variolls cxperimental illld cmiro ll1l1cntal 

cond iti ons. Tcmpcrature, humidit y. and PI [ Influcncc thc organism's abilit y to survive in 

the CJlvironment. Bruccllae arc senSlli\c to dIrect sllnli2ht, dismfccta1lls and 

pasteuri/al ion. [n dry condi tions. they stlni\-c onl y if embedded in protcin (Davies and 

Cascy. 19""3). Bmcella can Sllr\]\"c 111 lap \,<Hcr for sc\cralmonths at ~ - 8 \Ie. 2.5 years 

at (l c. Jnd sc\t:~al ~ei.\rs 111 fro/L'n tIssues or medIUm Brul'd1<1 c.m also Slln'j\'L' lip to 60 

days 111 ddmp soLi and lip to I~~ days <H20 'c '.lIld -lOO 'o relati ve humidity (Radostlls el al.. 

2UOI)). BmccllJe can sUl'\i\i~' 30 days 111 lInne. "' 5 days III ahortcd feluses and more Ihan 

200 days 111 lItcnne c\uclille. Brucella will be dest royed at a Icmpera!ttre range of 56 'C-

61 C \\Jthin -l 5 hours. Ho\\c\cr. there arc conlllctlllg reports as 10 liS sllni\,ll III liquid 

" manure. B llhor!/{s can sun 1\ c ,II least for S months at 12 c \\ hercas another stud~ 

ITllhCalCS that Bmcclla could not hI.' rcco\acd from shin")' aftcr 3 months (Radosllts cl al. 

20(0). The sur\'l\al of Brucella I'::' also suhJect 10 seasollJI IIlfluences. It has been found 

that Brucella can sunl\ C in feccs. slurf). or liquid manure for 85-103 days III \\ II1tcr. 

1 ::!(J-21 t) days 111 spnng. 30-J SO d<lyS 111 SUlllmer. and 50-I::!O days 111 allllll11l1 (Kcnmo\. 

1983). Although /J ahnl"ws is rclall\'eI~ rcslSlalll and may SUf\'I\'C for a considerable 

lime. the el1\ ironment IS not considered to be an lI11pOnant ::.ourcc ol-mlc(tion I Bishop c/ 

lIl.. 199~). 

2.5. Dist ribulion of the d isease 

2.5.1 . \\'orld\\ iJc dlStrlhutlon 

BO\lllc bnlcclloSls has a \\orld\\ Ide ulstnbutlon. but the dISC,lSC has becn eradicated from 

FlIlbnd. '\01\\ a~. Sweden. Denmark. The :"\clhcrlands. Belgium. S\\ II :crl and ricnnany. 

Australta. HUIlEaf). Romania and Bulgana. Japan. Canada and LSA (\\ '110. 1986; 

;-\lcole\t1. 1989. Radosllt:; el al.. :2000 and PAt-lO \\ l-{O. 20(1). Ho\\c\cr. the \.lJscase IS 

51111 found \\ Idcly (hslnbuted \\ Ilh major economiC importance III mosl dc\-cloping 



co1l11l1'l(;s {Ratlostits £'1 (/1., 20(0). Table I sho\\s \\orldwide geographical distribution of 

Brucella species ami hio ~types. 

Table 1. World\\ ide geographical distribution of Brucella species and biotypcs 
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2.5.2. Dlstrihution in Arnca 

As It has becn sho\\11 in Tablc 3. the disease is prc\alent in many coulltrics or A rri ca 

(Table 2) (Kagumha and Nalldokha. 1978; Nicolleai. 198 .. l; Chukwo. 1987: Sei rert. 

1(96). Iligh prevalcnce ratcs h,:I\ e bccn reported rrom Egyp t (100% ) and Sudan (3 5%). 

:-' Ioderately high prc\alcnce ral es ha\"e becn reponed rrom ~hgcria (300'0) . Tan/ania 

( 2 S~0) Zambia (27.9°'0) and Ghana (23.5°0). On thc other han(!. low prcvalcnce ra tcs havc 

been reported rrom Lganda (5°0). Tmllania (59~'o). Kenya (9.9°0) (Kagumba and 

"ando~hil. 19-8). Djibouti (-too) (Chanle! 4.."' til .. 199-t) and [ntrea (5.6!1 u) (Omer cl af .. 

cono). 

Table 2. Prc\alencc of Bovine brucellosis III Africa 

CO lln tr~ Ilost ., Pre\ a lcll cc ('X, ) Tes ts used 

Bots\\ ana Caulc IS f.) RBPT 

Ch.ld Cattle 2 .. Hl 13.0 SAT 

Eg)lll Callic 50 100.0 SAT 

Ghana Canle 115 22 23.5 SAT 

GUinea Caale 1861 6.9 SA 1 and RBPT 

Kcn\"a Cattle 1()361 9.9 RBPI 

"igcna C.lnle 983 30.0 SAl 

Senegal Callie -6, .15.0 \lRT 

Sot11alia Cattlc 5056 9.5 SAT 

Sudall Caale I ~"" ) - - 5-A \IRI 

"I.m/dEllil Canlc 126 2S.5 \lRl 

Zamhl~l Cattle -05 T.9 SAl 

, Ilumhl'! of 31lunals ll'~h:d 

Sourcc· ."\dapted from TJdclc (200-l) 
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2.5 .. ,. Prevaicncc ofhrucdlosis III Ftluopia 

In Ethiopia. <\\adahlc 1I1formall01l 011 prC\alcllcc, incldcnce '!Ild cconOllllC IIl1ponance of 

brucdllosis is not \,dl representing the different situations inthc country, exccpt a si nglc 

rcport by thc \ ctcrinary branch of Ihc American i\kdical Rescarch Unit in 1970. Table 3 

sho\\ s the summary of tile prcvalence sludics in Ethiopia. High prcvalence rate of 38.7% 

has becn reponcd from central highlands of country (Rashid. 1993). 

I able 3. ~uml1lar~ 01 prt;.'\'alcncc 01 bOV IllC brucdlosls In Ellll opin 

Breed Location ~ Prc\-alence (~ n) Tests ll sed Sources 
-

\Iixcd Clll 35""7 2.1 SAT. C FT Shi fer'l\\ . 1987 

~I ixed Bahardnr (,-8 9.8 C FT Iindigo. 1987 

\ltxed Ars! 21-0 8.26 RBPT \1 011.1 . 1989 

\1!\cd -\1';' '\\ - 62 ,\1 \lolla.I'JS9 

Zebu CHE :\ .. 1 3 RBPT. SAT \\'ondllllU. 1989 

Cross SE "3~ 15.8 RBPT Ze\\ du, 1989 

Cross SE IS 2 11.6 SAT ZC\\ du, 19S9 

Cross ClIE :\A 38 - RBI'T. SAT Rashid. 1993 

Cross CSI' 152 12 RBPT. SA I S1I1 laro, 199-l 

Cross AA.sur 951J S.I R131'1. CFT Asfa\\ ('I lIl .. 1999 

Zebu EA~RS 3G~~ 1.8 RBPT Kebede, I 999 

Crossbred JJ\I A ZO~E 50S 0.2 RBPT. CFT Taclude.200-l 

Local JI.\IA ZO,\F 1305 0 ....... RBPT. (rl Taduclc. 200-l 

Intcns!\e SIDA\I.\.1 , II 2.4 RBPI. CII Kassahull. 200~ 

[\ lenSI\ c SIDA\IA.Z 162 - 1.66 RBPT. CF'I Kassahull. 200~ 

UII CeTltral hlghlJ.nd~ nIl, tllltlPlJ,' 'uml-cr of obSer\';ltlOn~, Sl Southern l-thltlpIJ. CSi Chi.lfa StJIC 

Farm, AA sur 'Ad(lIs AbabJ ~urroundH1g, I·_A'.':RS-Eastcrn ArnitJra 'Jllonal RegIOnal Stall' 
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2.6. Pathogrllcsb 

Brucella is a facu!tatl\l.:: in tracellular hactenuJ11 that can !illn IVC \\ ithin host cells causing 

a chronic infectious disease that rnay persist throughout the life of an animal. It seems 

Ihat the initiation of Brucella infec tion depcnds 011 cxposure dose, virulence of the 

organism and natural resistance of the animal to Brucella (I I irsh and Zee. 1999; Radosti lS 

f!{ a/., 2000), Resistance to infection is based 011 the host's ability to prevent Ihe 

es tablishment of a mucosal infection by the destruction of the in\'l.lding organism, 

Imaolllg Bruce:1:t usually locah/c III the 1)111ph nodes. drainlllg the invasion si te. 

resulting 111 hyperplasia of lymphoid and rcticulo-endothelsaltissue and the infiltral10Il of 

IIlflammalory cells Sur\'j\'al of the fi rst-line of defense by the bacteria resulls 111 local 

mfection and the escape of Brucdl::. from the 1)111Ph nodes 111(0 the blood (Ilirsh and Zee. 

1999), During the baclcraclllic phase \\'Iw.::h may last 2-1-\ \\ccks: hones, joints, eyes and 

brain can be infected, but the h<lcteria arc 1110st frequently isolated from supra-mammary 

1)111ph nodes. m<lllllnary lymph nodes, milk. Iliac I~'mrh nodes. spleen and lllerus, In 

bulls. the predJiL'Cllon Slies fOI Illt't.:LtIOn are the reprOdUrll\-C organs <lnd Ihe associmcd 

1~111ph nodes. DUflllg the acute phase of infection. the semen COl1lall1S large number of 

Brucella but as the lllfeCIlOn becomes more chronic the number of Brucella e\cretcd 

decreases and excretion may cease altogether. Ho\\c\cr. it also Illay continue to be 

excreted for years or jusl bt:come lIltenlllitenl. l'sually, orchllls. cpidid)lll1t1s and 

infectIon of lhe accessory se\ glands may also occur (Illrsh and Zee, 1999; RadoslllS ef 

at. 2(00), The tropism of Brucella 10 the male or !Cmale reproducti\-e tract was thought 

to be by crythr1 toJ. \\ hlch sllll1ulmcs the gro\\ th of the organism, but Brucella has also 

becn found in the reproductive tract of <l11l!llals \\ ith no detectahle Ic\c1s of el')1hntol. In 

the <lcute stage of mfection, ahortion occurs al about fhc months or pregnanc) and cattle 

usual!) abon only Ollce. AbortIon and the subsequent rctained fclal membrane. late 

abortions or birth of infeclCd full-lIJllC cah-es have been reported to he COlllillon III herds 

\\ IIh endemic brucellosis_ E\CrellOn of I3rucclla afier p,lI1uritioll Illay persist for months 

or years and ma~ rc-occur after any consecut]\'L' nonnal panuntlon, Infected cattle 

cxcrete Brucelta III the c !ostrum or 11l1lk ahhough II cannot ah\ClYs be delcch.::d (Hirsh 

and Zee, 1999: QUIIlIl (!f III 2002), 
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\bortlon and (,'pulsion l1f the ICtliS has been thought to be the results of placentit is 

caused b~ hmcella_ Proliferation ofhnlcella III the uterus IIlduces necrosis and destrucllon 

o r the fetal .1I1d maternal placemal mcmhrancs resultmg III death and thcn c\pulsion of 

the fctus. The pathologiC changcs III the carullcules and co tyledons prnent nonnal 

separation and e\pU1SIOIl of the placenta. Allhough placentitis Imp;:urs the nomlal 

function of the placenta. Brucella cndoto\lIls may also playa role III induclllg abortion 

{Anderson ('I al.. 1986) IJruct'lIa ahol"llls may induce productIOn of high concemrallon of 

cOrllsol that dccr~~ases progesterone production and increases estrogen PrClduclion. 

Decreases 111 rr0:;e~lclonc 1('\(' .Uld IIll:r(:a~('~ 11 v-I 'gell le\el.., IduL'c <-- pn.;,Hature 

pJrlurltiol1 (EnnglH t'/ II. 19"\ -1 ) 

2.7. Economi c importrtn cc 

BrucellOSIS 1' •• nX0gni/ed as an lI11p0rlant lhsease \\'Mld\\ Ide resulllllg III hea\ ~ econOllllC 

losses 10 IJ\CSI , .. :k Ilh..\US!r; Tll(' eCOllomlC los~ r"'11~1 hrucellosls III de' doped COlll11les 

arises from the siJught('r of cattle herds that are IIlf('(!ed \\'llh Brucella The economiC 

loss from brucd ':1';;10;;; 111 de\ elopmg countries arises from the Jctual abortion of cal\'Cs Jnd 

resultlllg decreas~J milk Yield. bmh or \\'eak cahes that lhe soon after bmh. retenuon of 

the placental membrane. Impaired fertility and sometimes arthritis or hursltls. Out.: 10 Its 

effect::; on Illuiliple 31llnlJI spl.:C1es Jnd humans. the IInpa\.·t of hrucellusis is I.:onsld\,!rcd 

great In Africa (P("ITY 1..'1 .l/, 21)O~I_ 

It IS dlflicuh [Q CSlimatl' the financial loss caused by hmcellosls. as It depends on the type 

of cattle famlillg. herd Sile. ,tIld \\ hClhcr it IS an IntenSI\-e or C\h:nsl\e (attk farnl 

(RadosllIs d (I/.. ~r )0: ROlh. 1..'1 .11, .2003). ~tudles In Southern :::,udan have sho\\ n Ihat 

cahes produced from Rose Bengal tesl pOS1II\e and negall\"c CO\\~ III J transhuman 

s~stcm m had. apprOXllllatc-J~ 1/)°0 less cah·es than ne~31l\t:' ,2,2 ' ahorllon riltl.!' has been 

documented In p·JSltl\ l' \ersus 11 0 0 III ncgall\ C cO\\'S l \1cDenllott l'1 af. (198'"'" 
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2.8. Zoonoti c impOrl:llI l'C 

Brucellosis is rccogni l.cd as ~111 lI11portan t l oolloti c lil sc;'ISC worldwldc pos1l1g serious 

hea lth hanmls. Brucellosis ill hUlll ,m is knO\\1l as ;.. ta1la feycr or Undulant Fever (Ansorg 

ef a/ .. 1983). Humans usually acq ll1 re brucellos is by consumption o f ra\\ milk or milk 

products. Brucel los is is al so rccogni/cd as an occupational IHllard for fann ers. 

\'cten narians and workers in the meat proccss ing indus try. Fanners and wo rkers in the 

meat indust~ may contract brucellosis percutaneous, conjuncti\'al or by nasal mucous 

membrane mfcctlon. \ 'ctcnn <l n :l11s may become mfected \\ llh /J. a/lOrlllS \\ hCIl handling 

aborted fctuses or appare11l iy healthy cahes bom 10 in fec ted co\\ s and by perfolllling 

g~11eco l ogicai ami obstetncal or rectal C\am11lations of infec ted catt le. Because catt le and 

slllall rum inants arc the majo r source of human infcc tl on. program to eradicate human 

brucellosis IHl\c been largcl~ <l11lled at these ani mal speclcs (Radost ll s ef af . :WOO: Roth 

er til . 2003). In rural areas. human population ]s Illghly correlated \\ l1h 11\ estock 

populations III '.he differe1l1 h\'estock production sys tems. In both p:lslOral and mi\cJ 

1I\'eslOck production systems. people iI\ ~ \ er;. cJosd~ \\ 1Ih livestock populations hanng 

:1 high inCidence ofhrucellosls and '-Ire thus at 11Igh nsk ofll1fection (YlI1non c:{ (/1.,1993). 

BrucellOSIS 111 humans IS a muitisystelll]c. acu te to chrollie. disease characten/ed by 

le\ cr. headache. JOl1lt pa111S. 1ll1lSClIlo-skclctal pains. S\\ eatll1g. mala ise and body \\ a:;ung. 

Because of these rathe r non-specific signs. this has caused tremendous problems \\ith the 

clinical diagnosis of brucellOSIS III sub-Saharan AfncJ. where 11 IS constantly n1ls­

di;]gnoscd as malana. which IS \cry pre\alcnl (\lalchol11o ef (1/ .• 199b: 00ll1cn.19- 6). 

Other diseases from \\ hich 11 I" difficult 10 dlstlllgulsh cJlllical1y arc t~vhold. rheumatic 

fe\cr and othcr condlllons causing p~Te\la. fre411cntly diagnosed as p~Texia o f unkno\\11 

on glll (PLO) (Baba l'f (1/ .. 2(JOI: Hcncinch,s c!{ "I. . 1995: \ li.licholllo er u/ 2000; ;" Iunukl 

e{ lIf.. 199"" ; ;" l utanda. 1998) . 
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2.9. Di ag nos is a nd diagn os lic Icc hniqtl cs 

:!.9.1. Clinical findings 

Clmical findings arc depcndelll upon the !t1lllllllle status of the herd. Abortion stonn ancr 

5 months or pregnanc) is a l)l1lCal feature in highly suscepllblc nOIl-\aCC lIli.llct! anll11als. 

In subsequent pregn~lIlcics the fetus IS usuall y carried to the full tcn11 although second or 

tturd abortion in some animals may occur. Retention of placental membrane and metriti s 

arc common sequel 10 abortion. Death could occur due to acute metrit is and septicaemia 

caused by superimposed secondar;. mixed H1r~xtio~l or sterilitIes in chronic cases. Ili~tory 

of an out break III a herd hilS bcellllslIally indIcated as all illlroduc\!on of an mfected CO\\. 

less commonly also the source miglll be traced 10 mfeclcd hulls or horses \\ ilh li stlliolls 

\\!lhers. In chronic cases. Jbortlon IS IImltcd to firslhclfer-cah'cs and n("\\ Iy mtroduced 

hcnlth: cows. Orchllls and epldH..I:1llJlis has bcen demonstrated 10 occur occasionally m 

Illale anllnlas. In one or both scrawl sacks acute palIlful 5\\ elling 10 tWice nonnal size 

\\ IIh gross enlargemem m3Y occur. The testes undergo liquefaction necrosis and 

e\elltuall: destro:ed. S:110\ltIS iUld hygrolllJlOus S\\ elllllg of the knees 111 ehrollleally 

mfccted CO\\ or bull IS no t uncommon . In horses. 8 !lharll is causes chrolllc bursal 

enlargement of the ned.: and \\Ithcr (fistulous \\ithcrl or the na\"1cular bureae \\ith 

IIltenlllttcnt lameness (Hirsh and lee. 1999: Radostlts 1'1 (I/.. :!OOO) 

2 9.~ Direct bacterlolo~pcal e\JI1l111iltion 

Smears arc malk from fetal swmach contents. fetal leSIOns. co tyledons and u!enne 

dlseharge~ and SPC'Cllllcns are st<llllcd b\" tlie \Ioddied Ilchl "eelsen (\17 ' \! stnm to look 

for small. red-colored coccobactllt in clumps Sl!1ce they arc llltr~\Ccllular gro\\ IIlg 

orgalllsl11s (QUlllll el al.. :WO::!) 

Bactenologlcal c\ammauon of lochia of abonmg cattlc IS the method of choice for 

JI.lgnosmg carl) IIlfectlons (Erasmus. 19861 Ho\\e\cr. the au thor has sho\\n thai the 

procedure IS labOriOUS. tUllC consuming. cost I: and cannot rOlltinel) be llsed as a 

13 

I 



lliagnosti c procedure 

2.9.3. Iso lation .nd Identification 

Colonial morpholoJ!,.\ 

\\'hen culturing Brucella liquid specimcns ' t)uld be inoculated st r~lIghl 0 11 to the media 

plates. Scrapll1gs from cotyledons arc used tissue samples <lrc hOl11ogeni/cd and aliquols 

used ror culture. Centrifuged milk or col",lnl[l1S and loop full of cream and rrom a 

POSIIl\'C Brucella milk nng test orten yield It. ahorl/ls (QUIIlIl ('I al.. 2002). The colonial 

morphology or the Brucella orgamsms art, ! 3-5 days of Incuballon on selectl\'c serum 

agar arc plllpOIllt. smooth. gltstcning. blt !I,1l and translucen t. As thcy arc aging. the 

colOnies become opaquc ilnd ,thou! 1-3JlH'1 in diameter. Strains of Brucella ahor[lIs. 

Brllcella SlllS ilnd Brucella IIl'o[om{' arc us t,.,J ly in the smooth fonn on first Isolation. On 

sub-cultUring. Ihe~ may becomc rough but /:,'/Icello O\"lS and Brucellil C(/II/S arc always in 

the rough fomL which arc dull. yellO\\ lsi lpaque and \\ hen touched \\ nh moculatlon 

loop are found tLl bl.' fn.lble Brucella arc a I non hemolytic on blood ag,lr (Qumn ('( al.. 

:!OOJ. I hrsh and Lee. 19991. \Ioreo\cr. tC probability of successful recovery of B 

ahor[lIs IS strongly reduced \\ hCIl the III 'rIal IS hea\ Ii~ contaminatcd anti negatl\e 

culture results do not ~\clude Infection (Er,: flUS. 1986) 

1110chcmicol (csrs 

Together \\ tih colonial lllorpholog~ and stit mg propcrlLcs. hiochemlcal tests arc used 10 

Identify and ISOlatC Brucella orgamsms fr n other sp~cles of bactena. They arc non­

motile. catalase POSHI\ c. oxidase posilL\'c \ccpt H O\lS Jnd B. IIc%me). gl\'C rapId 

urase act!\'itl\ /~\ccpt H (J\/S and B mel! 'IS l.~). reduce mtmtc and arc Indole ncgatl\'e 

(QUIl1Il l.'l (/1. 2()O:!. Ochoit . 2(114). 

Brllcc/la hio(\plIlg 

Blotyplllg defil1ltcl) IdentIfies the speCies nd the blOtypes. This t)l)e of diagnosis is 

usu:llly carned out III reference laborator -; and IS bas·:d 011 CO~ requlremcnt. H~S 

producllon. gro\\ Ih III the prcscnc~ of dycs lioninc and baSIC fuchslI1e). agglullnatlon III 

, 
• 



1ll0llo~spccdic scr:l (A~lR) . Iys~s by phagc lihdisl and o\ idati\ c metabol ic ratcs. The 

o\ldatl\c metabolic rates 011 sekcted substrates arc conducted in reference laboratories. If 

the aho\l,; mentIOned tests are equi\ocal (Quinn l'1 (//. 2002~ Ocho li l'i (II.. 200·.q. 

Differcntial characll!rislics of the spl!cies and biotypes In the genus Brucella is sho\\n in 

Tahle -t 

Table -t Differential characlensllcs orthe specIes and blotypcs o f Brucclla 

- ::;:- - -, - 0 - 0 - --
" ~ E • , 
5 :: < -

I:;.J , '. ! ... 

"' 

~, Ie .. , , -"" -' 

Source: Qumll l 'l ell .. :! OO~ 
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J"UI /(il mOCU/OfIfUl 

GUlIlea pig 1I10Cuiation IS the most scnsni\"C test for Iso lating pathogenic Bnlccllae . It is 

moculated 1I11ramuscularl~ \\!th f1,5-I.O 1111 ofsuspccted tisslie homogenate.: l'sually {\\o 

.1111111als arc lIsed per sample and arc euthanised at 3and 6 \\ eeks after maculation, Then. 

serum IS IJken for serology and spleen and an~ other abnomlal tissue IS collected for 

bacteriological C\amlllatlon (QUIIlIl L'f ill .. 2002). 

2. 9 . ..1- . Serological tests 

Body fluids such a:-.. serum. llIcnne discharge. \ agm,tll1lllCliS. mdk. or semen plasma frolll 

suspected catlle may contalll different quanti lies of antibodIes of the ~l. G . G:. and A 

types directed Jgalllst Bntcella (Beh. 19--1. ). Because IIlfected cattle mayor may not 

produce all Jnt1bod~ t~ves 10 detectable 4uantHles. se\cral tests arc used to detect 

bntcellosls The commonly used tests arc the \Iilk Ring. Test ( \IRT). Serum 

Agglutlllatlon Te.;,t (SATI. Complement Fi\.illOn TC::i1 I(FT). Ro:::;e Bengal Plate Test 

(RBPT). Anll -glohuhn (Coombs) Test. 2-\1crc..lphJcthanoITt:st. Rl\anol Test. and the 

En/~ll1C LlIlkl.xl Immunosorbent.-\ssa) f ELlS .. \ ,_ Thc usc of se\,cralwsts to rehahly deteer 

brucellosIs suggc-sts shoncolllll1gs 111 edch of the tests_ 

Tilt' \fdk RIll!!. TeSl 

The ~hlk RmS T CSI (\IRTlls cheap. ea:;~. slmpk ,llld quid; to perfonll It detc(ts lacteal 

antibmcella Ig\t and I~:\ bound 10 n1l1k 1:1.1 globules_ Ho\\c\er. It lesls false POS\lJ\C 

\\ hen milk that (,l)ntall1S colo:,tmlll. milk at the end of the lactation p.:-nod. nulk from 

co\\ s suffenng. from a honnonal disorder or nul" from CO\\:; \\ IIh mi.lstlllS are tested 

(Berco\lch and \\ocmlan. Ilr9). \hlk Ihat contaills to\\ concentratIOns of lacleal Ig\1 

and JgA or \\ hlch IS lackmg the fat-c1ustcnng factors tcsts false negatl\e I Patterson and 

Deyoe. Ilr~). Bt.'..:ausc lacteal Jntlbodies rapidly dec1mc after abonion or panurillon. the 

rcl!abilit~ of the \IRT. USlllg I IllI milk. to dctect Bmceila antlbodlcs 111 inol\ Idual callie 

or m lank mlik I:" strongh reduced ,\lthough the \lRT rerfomled \\ llh S ml milk 

101pro\-ed the detection of brucellosis 111 tank milk. It ma~ tcst false pOSItJ\'c \\ hen traces 
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of colostrum ;lrc present in lank mIlk (Berco\ le ll and t\ \oernlan. 1979) 

rhe SerE/III AgglII! /llfI t io ll Test (SA T) 

The Serum Agglutlllat ion Test (SAT) is thc pri ncI pal sero logical tes t lIsed to detec t 

brucellosis. It measures agglutlll3t ing an tibodi es of the Igl\ \ , IgG I. 1 9G ~ . and IgA Iypes 

(Lc\ieLL\. 19""7 ·n The SAT is relalive ly simple and easy to perform. but it requires basic 

laboralOry cqllljJmcnt. It has been reported to be used 10 detec t acule infections. as 

Ol llilbodies of the I g~t type usually appear first aftcr IIlfcc tion nnd arc more rcacti\c III the 

S.\T than allllhodlCs of til\.' IgG :lI1d IgG~ t:llcs tBeh. 19 "'~ ; Lc\"icu\. 197-t). 1I00\c\"cr. 

hccausc thc S \ T may yield ho th false !legatl\"\.' (l1" false positi\ e results. it effecli\'c1y 

detcc ts bnlcello~ls only on a hcrd hasls (Corhcl ('( .t!. 19S-l ). 

The COlllpICIIIC'1I1 FlXalioll Test (eFn 

The COlllplement FI\ation Test detects specific illlilbodies o r thc I g ~l and IgG 1:1'e that 

t"i\es complement The eFT is highly ~P":CltiC. hUl II is lahorious and requires high I: 

tralncd personnel as \\ell as sliltable laboratory facilities ThiS makes the eFT less 

sUitable for lise III de\"elop111g countncs. Althollgh liS specIficity IS \"ery important for the 

control anu er .. 1dlcallon of brllcdlosls. It ma~ test false !lcgatl \·c \\ hen antibodies of the 

IgG~ type hinder complement li\allon (\ bc\ldbll. 1990). The CFT mcasures more 

antibodies of the IgG type than i:lllllbociIes ot the Ig\1 type. as the Imer arc partIally 

destroyed dur11lg II1 <lcti \ alloll. Slllce antibodlt:s of the IgG, t ~l1e usually appear afte r 

antlbodlCS of the I~\ I l~l1e. control and suryeillance for omcellosls IS best done \\ nh SA T 

Jnd e FT 

The Rose Ikllgat Platf! Test 

Thc Rose Bengal Plate Test IS a spot agglutll1<1llon tcchl11que. Because the tes t docs not 

need SpeC]ill laboratory facl1llles ami It IS sllllple alld easy to perfo rm. II IS used 10 screen 

sera for Brucella <lll tibodics. The test delec ts specific <l lll ibodies o r lhe Ig\'\ and IgG tyVes 

and is morc cffec!I\'c in detecting antlhodies uf th\.' IgG t)lJe than Ig\\ and IgG_ 1)11CS 



(Le\ieu\. 1(74) . A lthough the 10\\ pll (3 .6) of the antigcn enhances the speCific it )' of the 

test. the tcmperatu re of Ihe anll gen and Ihe amhlcnt tcmpcrature at which the reactio n 

takes p lace Illay lIlflucnce the se ll sltiv ity and specl li c it y of the RI3P I p.lacf\'l ll1an, 1990). 

The ..I1I/I-g/olm/111 (eoolllh 's) Test 

The Anll-globulin (Coombs) rcst detccts anllbodies of the IgG~type and is used to 

confirm SAT results. The Coombs Tesl. although laborious. is particularly impol1alll 

when the SAT is posill\e and CFT rcstllls arc negati\'e or inconclllsi\e (Ki ss. 1971). 

1-10\\ c\ cr. Coombs Test results are IIldlCalivc for infection only \\hen ils titers arc at least 

two Hlncs the titers of thc SAT. This is the tcsts main limllation. as not al1 infected callie 

sho\\ tillS ratio. The ]·\Iercaptoelhanol and the Ri\'allOl tcsts detect specific IgG (Rossi 

,U1U Call1llli. 19(9) and arc usuall~ used \0 differentiate bct\\'cen IIlfected and \'accinated 

CiltttC. 

F:1I:\II1C I./Ilked 11II11//{/U)sorhclIl.,lsSllY (ELlS. I} 

The EI IS,-\ has pro\'cn 10 be specific and as $cnSIII\e as the '\I RT and SAT 111 deteclIng 

Bmce\la antlbothes III milk and scrum. ELISA results arc usually also III agreement \\ IIh 

CFT results. The lest can be used for screenmg and confinnallon of brucellosIs III both 

nlllJ..: .lI1d scrum HO\\c\cr. dcpendlllg on the presence of lraces of colm.trum 111 the mllJ..: 

or the presence of 10\\ concentrations of 1 .. 1ch:al Im/llunoglobulin. the ELI SA may gi\"C 

false POSIII\'e or 1:11sc negall\ c tBcrcO\'ich and Ta"1IJke. 1990). Ii secms that thc ELISA is 

less scnSI!I\'c than the CFT. as some IIlfeclcd callic Ihal lest posim'c \\ Jth the eFT Illa~ 

test neg .. ul\"e \\Ith the ELISA SUlherland ('( 01. (1986) has reported that the malll 

ad\antagc of tl':c 1.::1 ISA \\hen compared \\lIh the CFT lies in liS re!atl\c simple test 

proceuure The assay IS \er} costiy \\ hen ani) a fe\\ samples arc lesteu, therefore. it is 

unSUItable for testmg indi\ldual an llll ais but II IS the ideal test for screen ing suspected 

herds. 
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2.9.5 rhe Skin·OclaYl.':d-type- ll ypersensi ti\ It y (SOTII) Test 

Since the reliability of serological tests to detcct brucellosis depcnds Oil antlhodies thai 

mayor may not be prcsent at the time of examination, inev itably some infeclCu animals 

may elude detection. I3 ccausc the skin-delayed-t)11e-h)11ersellsitiv ity (S OTII) test is 

independent of circulating a11libodies and it should be added 10 the serological tests 10 

improve detection of brucellosis. The SOTII lest confi rms serologic test result s. confi nns 

brucellosis in callie \\ Ith <lmbi\'alent sero logic test results and detects latent carriers of 

Brucella. FurthcnllOre, the SOT II test docs 110t sens iti/e cattle fo r sevcral conseclltive 

S OTII tes ts (Bercovich. 1999). There fore . the S DTII test should be the test of choice in 

developing countries. as cattle 111 those cOlln tries arc usually 110t tagged so that serological 

test results could be related to the lI1dividual animal. \\'here the animals are tagged a 

combinetj lise of the SAT and SDTH tests JIlcrease the reli abili ty of brucellosis diagnosis 

(Bcrea,";eh. 1999). 

2.9.6. r..,lolecular diagnOSIs 

ThIS is based on 0;";.\ sequence analysis called Brucella "Hoof Printing". It IS bascd on 

the dIfference of the genomIc profile of Brucella. This difference is found on different 

lOCI III both 10\\cT and upper strand of the chromosome of the brucella D:\A It IS an eight 

base p,m hotspots (octarncnc) \ ,mabie number tandcm repeating lOCI of the D~A 

chromosomcs. It is hlghl) discnminatiye. rapid and sensitIve molecular dlagnosllc tool 

recently dlsco\-ered. It IS bClng ad\'ocated 10 be used b~ epidemiologIsts as a herd 

diagnostic 1001 and trace bad of Ihe origin of brucellosis outbreak. The procedure is 

based on peR technology Accortilllg to a sludy made in L'SA, D;\'A fingcrpnnts of 

Brllccl1~1 s(ra1l1S from Flonda herd sho\\ed dillerence genetIcally. ThIS study showed that 

D:\A finger printing IS hIghly discnl1l111ating method o f characterinnion of Brllcelb 

strams far surpassing the capabilities of bio-typing. lienee. thi s technique is be1J1g 

advocated and a\ ailable 1001 for epidemiologists trylllg 10 study the ongms and spread of 

brucellOSIS ou tbreaks (Bnkcr et af.. ~003: Briker ,md Ewalt. 2004). 
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2.1 0. PI"cn' lItion. co ntrol and t.' r adi r ation 

2.10.1. Trcatment 

Previolls swd ics have shown that treatmcnt is mostly not successful because of the 

intracell ular scquestratlon of the organisms in Ihe lymph nod..::s. the mammary glands and 

reproductive organs. But trcatments IUI\'c been Indicated gCl1cral1y according to the 

si tuations and the ClrCLImstances. Thc trcatments often given arc bovine plasma. 

sulphadi:lline. streptomycin, chlo rt etracycline and chloramphenicol (Radostits £'1 af.. 

20()O. II irsh and Zee, 19(9). 

2.10.1. Control 

Brucella abort liS strain 19. a li\e \accine (liquid or Iyoplllli/ed) and RB51. havc bccn 

used for vaccination to control bmcel1osis. Its lllaUl value is that it is lIsed in infected 

herds to protect the uninfected animals III the contaminated emirolllllcllt. enabling 

infected animals to be disposed off gradual1y This makes yacClnation with strain 19 

ad\ antagcolls O\'cr the test and slaughter methods (Radostlts ('/ (1/ .. :wno: Illrsh and Zec. 

1999). Four to S months has been reported to he optllllllll1 age for \·aCCIIli.1I101l. About 65-

""15 0 0 ofalllmais vaccinated \\lIh strain 19 arc resIstant to an~ kind ofe\.posurc \\hilc the 

rem<lllling proportion (25·35°'0) lllay be infected alier \i.lCClI1atlOn but don't abort lIs11al1y 

ThIs has been sho\\ n to he .1 \'Cl") good crfic l ~nc) \\ hen 1\ IS compared to k45 20 \·'lCcine. 

\\ hich can prolcct only :HJo ° of Ihe \ acclnated <1111111als Stram J? has been used to 

decrease the incidence of IIlfectlon III large t.tm~ hcrds. \\ here It is ll11posslble to IllStitlitc 

management procedures for the Ideal control of brucellosis. such as test and slaughter duc 

to 11Igh mCIJelll:e ~Ind due tn hIgh density or ,uHmab III !llllall area (Ri.ldl1SlltS d ,t/.. 2U()I)). 

1 10.3. Eradication 

An area based eraulci.ltion has been recommended to be IIlstituted \\ hell the Jc\'c\ of 

lllfection is bclo\\ 4u
,0 of the cattlc population Faml based erad icatIon programe can be 

engaged \\ hell the 1I1cldence 111 thc farm is \ery 10\\ and the incidence on the su rroundlllg 
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farm is belO\\ ylo. i\lanagclIlent of the infected all1mals. disposal of thei r contaminants 

and tlLsi nfectLoLl of contarmnated area is \ery important 111 the eradication processes of 

brucdlosls. lCSIIng all cattle. horses and pig brought IIHo the farm and isolatIon for 30 

days and rctestmg arc Important in the pre\·cl1tion and control of brucellosis. Keeping 

cows 111 .ld\i.lIlCcd pregnancy Isolated from the herd until after parturition since there is 

latency LI1 sho\\ II1g pOSltl\ e serum ulllil after parturitIon in some mfected CO\\ s posing a 

problem (RadoslLts i'11I1. ::!OOO). 
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3. ~IATER1'\I.S ANIl ~ I ET 110IlS 

J . 1. TIH.' study arc;! 

The stud~ was conducted 111 West and East SI103 lones. Central Oromia. Ethiopia. 

\\'almara district was the study area in \\'cst Shoa Zone. \\ hile Lume and Adami Tulu­

Jldo-Kombolcha districts 111 the East Shoa Zone. The descripllon of the specific stud\' 

areas IS prcscllIcJ hercunder. 

\\almara district IS Sllllatcd \\ ilhlll the \\'cst Shoa Zone of Oro l1l13 fonning pan of the 

central 11IgIwmds of EtlllOplJ. at 38' 3' E and 9' 3"\' rising 10 the height of 2400 abo\'C 

sea Ie\ d. The admlllistratl\ C lO\\11 of \\'almara (ilSlnct IS Hoicla, \\ hich IS located -1.-1. kll1s 

\\ cst or .\dd\s \haha on the m<tlll road to Ambo and ;"'aqamptc. -I he district is 

charactcrllcd hy mtld tropical \\e~Hher \\!th the 111111JJ1llllll and ma\lmum temperature 

ranglllg from 1 '( 10 <it' <lml 11)"( to 1- 'co respecllvely. The area e'perlences bimodal 

rallll:lil \\ ith the short ralllY season cQ\-erlng from \larch and ...\pnl follo\\ed by the long 

ral[l~ season from JUlle to September. The long df) period lasts from '\o\cmher to 

February and the short dry spcJl IS dUring \la) The average annual rainfall of Holeta 

dUring the last 10 years \\ as IOnO·1100mm The \cget,lIlon of the arca IS made of i.lIl11ual 

legunu.:s and perennial grass species. ~Iajor crops lllcludc \\ heal. barley, lentiL tcf and 

malle, .\ccordlllg to a study conducted in 199193 by ILRI. the producllon systcms of the 

area \\ 'ere classi:lcd as 11llxed crop l]\eslOd, market onenled spcclali/ed datI) production 

and urhan dau;. productIon (Yoseph e/ al .. 1999) 

3.1 ' I.UI1lC District 

Lume district is found \11 Central Oromia. EthiOpHl. at 39'01 ·39·17 E and 8'11·8·5 ....:. 

The District IS composed of 15°'0 11Ig,hland, 50°0 I11ld·llIEhland (transilional scrap slope) 

and 35" 0 SClllhlfld 10\\ land The present study concentrated totally on the mid 11Ighiand 



(transitional sc rap slope ) ar l.!a of Ihe di stric t T he admi1l1 slratJ \ 'C to\\ 11 o f Lume distri c t IS 

~l odJo. \\llIch IS located al abou t o f 70 kms SOllth of Add is Ababa. C urren tl y. the re arc 

about .35 peasan t ASSOCIalions III the distnct. The (li s tri ct 15 well kllo\\ n for its high 

production of c\.TeJl crops espec ia ll y leI'. \\ hC~It. beans. peas and lentil s \\ hose culti\ation 

IS 101e11l) dependant on the tractIOn PO\\ er of o\en. The re IS onc dairy fanners milk 

ll1arkellng cooperatl\ e established b~ smallholder d~lIrY fa nners keeping crossbred dai ry 

callie (0,\ D8. 1996). 

J 1.3 Adam] Tulu-Jido-Kolllbo\cha DISlric\ 

The Dlstnct IS found 111 the miJ nft \al1c~ al .. ' 9' ~ and 38' ... E. The ad!l1l1llstrat1\e 

10\\ n of the dlstnct is lc\\ ay. \\ lllch is located at 16- kms sOUlh of .-\ddis .-\hi.lha just on 

the mum read to A\\i.lssa The altitude of the 10\\1115 aboUl 1650 Illetcrs abo\c sea le\cl 

and has a bllllodal unc\enly distributed mean annual ra1l1fall of - 60.9mm. The ra1l1fall 

e\lends from Fcbnhlr: to September \\lIh dr: period from :'\tay-June_ The total area of 

the DI"ir!ct IS ~s!lInah:d to be abOlH - 5.~.23 ha. of \\hll:h ':;6.661 ha IS undl.:l' crop 

production and 1- .11':; ha IS used for grazing. the rest for dl ffcrclll purposes. The total 

human population of Adami Tulu-Jldo-Komholch dIstrict ]s aboUl 111.9~6, Ahout - ~'l 

of the populatlon 1I\'es 111 the nJra! areas. There arc abo lit Ifl.·r9 households \\ IIh an 

average family size of 9 58. There arc ,lhout ~5J.69~ emtles. 11.384 sheep. 133.90~ 

goats. 1~.505 equines and 49.966 poultr: II1lhe Distnct (O.-\DB. 1996). 

Ll\cstock production IS doml11JIlI t~1nlllng sy~le11l 111 the area as crop production IS a I~llest 

introduction Crop jlfotluction \\as not a kno\' n pr;lcllcC for the lasl :in-()o :.eJrs Tht.:' 

major crops belllg CUltl\ ated III the area no\\ J day arc 111 .. 11/(,. tcC and haricot bean \\ hile 

the mmor crops lI1c1ude "heal. barle~ and sorghum. Adami Tulu Agricultural Research 

Center Jnd Ahcmosa Cattle Breedlllg Ranch arc t\\O IInportant g(HCnllllcnt orgilll11atiolls 

dealing \\ Ith ll\cstock research and mlprO\ ement m the District The IIlSlllutlons arc 

established to 111lpro\'c l1,estock prOdUCtl\lI~ through crossbreeulIlg of local cattlc \\ith 

Holstcin-fnsian and other exotic cattle breeds (OAD8. 1996). 
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3.2. SlUd y I)Opulatiun 

The cattlc population 1Jl the study areas \\ hich arc (, mOllths or older in age \\~ I\: the study 

population to swd) the seroprc\-alence of bo\ lIle brucellosis_ In addition. all households 

keeping cattle for di ffe rent purposes \\ere also the study popul 'llion for the questionnaire 

survcy, The cattlc population in diffcrelll di stricts of West and East Shoa Zones of 

Oromia arc presented in Table 5. 

Table 5 Cattle populatloll III the study areas 

Zone 

\\'e-;1 Sho:.l/ollc 

I'_asl Sho<1 10llc 

3.3. S tlld~ desig n 

Caule population In 

the Zone 

2.-UIJ76 

1.-l16.551 

\\"ahnara 

l.lHllC 

.\dJIllI Tulu·Jldo-Kombnkha 

Cank' populallon 

III thc lhstncts 

'S.-l4S 

65.992 

131. "'06 

Cross-scctlonal scroCjmkmiological stud) \\ a" carried out on bO\ me brucdlosls III the 

sell'clel! tilslncts of Central Orolllia. Ethiopia. Junng the p~nod CO\ cring from OClObcr 

2005 to :\pnl 2006 uSlllg RBPT. CFT and questionnaire sliney methods. Blood samples 

were collected once frolll all cattle abo\c S!\ momhs of age included III the stud~. 

Scrcenlllg or serum for bO\"lIlc brucellosIs \\ <IS conducted by usmg Rose Bengal Plate 

Test (RBPT) and cOnfillllatlOn was made b~ Complemelll Fixation Test (CFT). 

InformatIOn re~~milllg IIld!\'idual animal and herd altl"lbut~s \\cre co!kcted b~ 

questionnaIre !iune~ 

3.3.1. Sample si/e determinatton 

One stage cluster s3mplmg method \\as uscd to cillculate the total Ilumber or herds to be 

included in the study. Herd was considered as a cluster and the a\-erage herd sile "-as 
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considered to be 5 1\ as cstun.lIed by OI\D13 ( 199(). The num bers of clusters to he 

sampled from each distri ct IS determined by the formula previous ly described hy 

Thruslicld (1995): 

Where. 

, , 
g 1.96~([1V,"' Pexp(I~Pex p) nd ~ 

g no clusters to be sampled, 

Pexp =-e \pectet! pre\alenee. taken as 12.3°'n for thi s stud y 

d desired ansolutc precision. taken as 0.05°0 for this stud) 

Vc ~bet\\een cluste r \-ariancc. taken as O.(JOOS for this study 

Infonnatlon about the bCI\\een cluster variation (\'c) in the sltHiy area \\as not avai lable. 

The between cluster \<1f1ance \\-as detenllincd. therefore. from the prevalence (12.3 11'°) 

(OAD8. 1(96) ,Jccordlllg 10 Thruslicld (1995). 

Accord11lgly the number or clusters (herds) to be sampled froIll each study area \\as 29 , 

and t01a1 number or clusters 10 be sampled from the three study areas \\ a~ detennincd to 

be 87. \\ 'hen tillS "alue IS l1luhiplied b: 6. \\hlch is the a,crage herd si/e. the lotal 

number of a11l111als to be IIlcludcd III the study \\as 552. To mcreasc the preCISion. a total 

of 1-6 herds \\ ere 5<1111pleu. from "hlch 59 \\ere from the 10\\ land. 58 from the 111J(I~ 

Illghland and 59 from the highland. Thus. the totJI number of a111111<1ls sampled \\ as I :!38. 

fro111 which ·DO were from \\'almam District (highland). 423 from Adami Tulll-.lldo­

Kombolcha Di strict (\0\\ land) and 385 from LlIllle District (mid-highland). 

JA. Data collection 

.1. 4.1. Blood sample eollccllon 

About 10 ml of blood sample was collected from thc jugular \Clll of cach of the selected 

all1ll1als using plam ,'acutainer tubcs. The collected blood samples wcre kept at a room 

temperature overnight for clot ret ract ion and serum separat ion. The separated scrum \\as 



collected hy plasllc pipette. rhen. the scparatcd sera \\ ere stored at -:'Wl)e until tested by 

RBI'T and e FT. 

3A .l . Serological test s 

Rose Bengal Plate Test 

Test procedure 

All serum samples collected \\ere screened usmg RBPT according to the procedures 

described by Alton CI at. (1975) and OlE (1005). The antigen consisted ofa slIspcnslon 

of Bmcdlll ahorfus (obtalllcd from InstlllliC purquier 316. Rue de Ja GaJcra 3·W97 

\10:\,TEPFLLlER CEDEX 5 France). \latenaJs used and thc details of the procedure are 

presented 111 Annex 1. 

Int erpretation 

After four Illlllll\eS rocklllg (shaking) an~ \ ISlble agglutlllatlOll \\<IS considered as pOSIIl\"C 

(O lE. 10(5) 

Complement Fi'iltJoll Test 

The eFT IS a \\ IdeJ~ llsed and acceptcd confirm<ltor) test. although II is comple\ to 

perform, requlfIng good labon1tor~ facilities and adcqlla l cl~ tramed staff. Thel"l.::lore. scra 

that wcre POSIII\ e to RBPT \\ crc further retested by eFT for cOnfimlatiOIl. Complcment 

FI\alion Tes\ had been under taken at the "auonal \'etennur) Instllutc of l:thlopJa. 

Siandaro 13rt1cc>lIl1 tlhorllis ;lIltlgcn for (T1. S lJl) (C\'L, :\C\\ '/;1\\ \\'cybndgc. and SlllT~ 

Kt15 3~B. LK) was used Antigen conlrol sera and complcment \\ere ob t,uneu froll11hc 

Bg\'\', Berlin. Genllany \latenals used and the details oflhe procedure arc presented III 

Anne\ 3, 



Tht' test proper, mu lliple se ra t('chnit(u r 

I. 25 ~t1 of \ ' BO \\ as added to all cups. 

') 25 ~tl of cont rol test scra was added simultaneously to coil , -l. 5. 8, 9 and 12. 

The scril wcre pr~·dill1tcd to I :~.5 and was inacti\'atcd at 5Soc III a wate r bath 

for 30 min. 

3. 25 pi sera were seria lly transferred from col.I t03. 5, 7, 9 and 11. 25 ~tl VBO 

was :tddcd to col.-l. S nnd I:! 

-l. ::!5 ~tl of allligcn in \\orklllg dllunon of I: 1 00 was added 10 col 1·3. 5_"1 and 9-

11. 

5. 50 !-II ofcompJclllent in working dilution was added to all cups. 

6. The plate \\ as placet! at -l 'c 0\ enught CO\ cred with a 2"d Clllpt~ plate (cold 

fixatIOn). 

The foll(l\\ IIlg dJ~ 50pl or equal \'OlllIllC pre-llll.\ed :!" II sheep ret! blood cells 

and amboceptor a1 working dilution of 1 ::WOO \\ ere added. 

8. The plate \\as scaled. shaken \\ell and kept in \\ater bath aI37"c ror 30111in. 

In t C rp rei a I io 11 

Sera \\lIh strong reaction. 1110rc than -5 !)'o fi\atlon ofcompJcment (3 +) at it dilution of 1:5 

and i.lI\east \\lIb 50!) o fi\allOn ofcomp[elllclll (::! - ) at a dilution or I [0 and at chllltlOIl of 

1:10 \\cre classified as POSlll\C (+) (OlE. 2(05). 

3A . .3. QucsllOnni.llfC sun c~ 

A structurcd qUt.!SIlOlln3ln! format \\as prepJred and the follo\\ 111g 11lfOnnallon \\ as 

colkcted by mIen 1('\\ lllg ranncrs The collected 111(on11<1tlon Include dcscnptors of study 

area, co\\ attributes (breed and age). managcment system. herd si/c and composition, 

hOllSlllg system. ran11 hygienic practices. [c\'cl of awareness on brucellosis. sources of 

replacement stock and o thers (Annex I). 
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3.5. Data Analys is 

Data obtained from cross-sectional seroprevalence study and questionnaire survey were 

entered into the Microsoft Excel program (2000). Descrip tive statistics were conducted 

by SPSS for Windows (release 11.5, 2002). The analysis of the effects of different 

potential risk factors 011 individual animal and herd scroprevalence of bovine brucellosis 

was perfomled by Intercooled Stata 7 for windows (2002). 
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4. RESU LTS 

~ . I . Seropreva len('c or bovin e brucellosis 

.. L 1.1. Overall individual animal seroprc"alence in the study areas 

The overall individual animal's seroprevalence in the three agro-ecological areas of the 

study is 2.99% of 1237 bovines tested by RBPT and CFT (Table 6). The highest 

scroprevalencc (4.26%) is recorded in the lowland areas followed by the highland 

(3..l.8%) and mid-highland areas (I.O-lo,o) in descending order. 

Table 6. Overall indi\ 'idual animal seroprcvalcncc ofbO\-ine brucellosis in the three 

agro-ecological zones 

Agroccology 

Lowland 
~lld-highland 

Highland 

Total 

385 

-130 

1238 
;-.: number of ammals tested 

No. of seropoSill\'C animals (prevalence) 

RBPT CFT 

2-1 (5.6"'.,) 

10(2.60'.) 

r (6.26",) 

61 (-1.92%) 

18 (-1.26%) 

-I (1.04'.) 

15 (3.48%) 

37 (2.99%) 

4.1. 2. O,crall herd 1c\e1 seroprc"aience in the study areas 

The o\"crall seropre\-alcncc at herd le\-cl in the three agro ecological zones IS presented in 

Table 8. A total of 2-1- herds (13.6-1-°ro) had al least onc animal reacting positively for both 

RBPT and eFT. The highest herd level seroprevalence (18.6-1-%) was fOllnd in the 

hIghland followed by the 10\\ land (170 /
0 ). The least \alue was recorded for the mid­

hIghland areas (5.17%). 
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Table 7. Overall herd seroprcvalence of bovine brucellosis in Ihe Ihrce agro-eco logical 

zones 

Agroecology 

Lowland 
~Iid-highland 

Hi ghland 
" Total 

59 
58 
59 
176 

NF=number of fanlls lesled 

No. of se ropositive herds (prevalence) 
RBPT eFT 

14 (23.7 % 
6(10.3%) 
8 (13.6%) 

2 ( 16%) 

10(17%) 
3(5.17%) 

II ( 18.64%) 

24 ( 13.64%) 

~ . 2 . FarlOrs affecting th e overa ll se ropreva lence of bovin e bruce llos is in the study 
areas 

4.1 .1. Factors affecting the o\-erall individual animal seroprcvalence 

The effects of dl ffere-nt potential risk factors on the seroprc\"alencc of bonne brucellosis 

in the three agroecologlcal zones were analyzed using uni\"ariate logistic regression. The 

results rc\eaJed that breed (p<0.05) and managcment system (p<0.05) had significant 

effects 011 the o\'erall mdl\·idual animal seroprevalence (Table S). The prevalence \\as 

higher (4.91 °;0) in crossbred animals than indigenous (2.24°'0). It was also il1gher 111 those 

under Intensive management (~ . SOlO) than those under seml-intensi\e (2.S6%) and 

extenSl\-e managements (2.44% ). All other factors including age. herd si/e. agroccology. 

mating method and sources of replacement stock had no sigmficam effect (p>0.05). 

When the t\\'o factors ha\'ing significant effect in univarialc analysis were fined in a 

multi\·ariatc model of logistic regression. both factors had no sigmficanl effect (p>O.05). 

~ . 2.1 . Faclors affectmg the overall herd seropre\"alence 

Farm attributes mc\udmg herd size. management system. matmg method. sources of 

replacement stock \\ere cons idered as potential risk faclOrs and analyzed using univariate 

logistic regressIOn. Howc\·er. all the factors had 110 signi ficant effect on the o\erall herd 

seropreva\encc of bovine brucellosis (p>0.05). 
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Table 8. Factors affecting the overall individual animal seroprevalence in the study 

areas (un ivariate logistic regression analysis) 

Ri sk factors Group N Number positive 95%CI P-value 
(prevalence) 

Breed Indigenous 892 20 (2.24%) 1.16-4.26 0.017 
Crossbred 3~6 17 (4.91%) 

Age 0.5-3 years 412 17 (4.12%) 0.36-1.11 0.115 
J -10 years 729 18 (2A7%) 
> 10 years 97 2 (2.06%) 

Herd sIze 1-6 296 16 (5A1 %) 0.72-239 0.373 

7-16 537 9 (1.68%) 
>1 6 ~05 12 (2.96%) 

Management IntenSive 266 13 (4.88%) 1.00-2.03 0.046 
system Semi -lllienSI vc 70 2 (2.86%) 

Extensive 902 22 (2.43%) 
Agroecology Lowland ~r -, 18 (4.26%) 0.59-1.30 0.519 

Mid-hi 'hland 385 4(1.04%) 
Highland 430 15(3.49%) 

\1atl11g method NalLlral 89~ 20(2.2%) 0.87-1.86 0.213 
Artificial 116 11(9.5%) 
80th 228 6(2.6%) 

Source of RegIOnal market 891 20(2.24%) 0.91-1.70 0.176 
replacement Village breeders 236 13(5.51 %) 
stock Government 6 1(16.67%) 

fanns 
Urban dairy farms 105 3(2.86%) 

OR 

2.22 

-

-

1A3 

-

-

-1. 3. Fa ctors affectin g seroprc\"alcncc of bovin e brucellosis in the three 
agroecolog ical zones 

--1-.3 .1. Factors affecting individual animal seroprcvalcnce in the lowland areas 

The results of univariate logistic regression showed that breed (p<O.05), herd size 

(p<O.OI), management system (p<O.Ol), mating system (p<O.OJ) and sources of 

replacement stock (p<O.OI) had significant effect on the seroprcvalence in the lowland 

area (Table 9). The prevalence was higher in crossbred (10.3%) than indigenolls animals 

(2.7%) (Anne 4). Regarding the effects of fann attributes, the prevalence was higher in 

animals kept by famls with small herd size (10.2%) than medium (2.8%) and large 
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(2 .2%) herd sizes. in those managed intensively (10.3%) than extensively (2 .7%), in 

animals kept in fanns usmg artificial insemination (\0.3%) than those using natura l 

mating (2.7%) and in those kept by fann s replac ing animals from village breeders 

(10.3%) than the o thers (2.7%). 

Tab le 9. Factors a ffec ting indi vidual animal seroprevalence in the lowland areas 

(un ivari ate logisti c regression ana lysis) 

Risk faclOrs Group N Number of posl1lvCS 95%CI P-\'aluc OR 
(pre\'a lence) 

Breed Indigenous 336 9(2.7%) \.61 -10.91 0.015 4.19 
Crossbred 87 9(10.3%) 

Age 0.5 -3 years 143 7(4.9%) 0.35- \.66 0.498 -
3-10 years 237 10(4.2%) 
> 10 years 43 1(2.3%) 

Herd SIZt.' 1-6 98 10(10.2) 0.22-0.77 0.006 0 .4 1 

- -16 14] ..l(2.8%} 
>16 182 4(2.2%) 

~ I anagement Intens1\c 87 9( 1 0.3) 1.27-3.30 0.003 2.05 
system ExtensiH' 336 9(2. 7%) 
i\ latmg method Natural 335 9(2.7%} \.59-10.74 0.004 

Amflclal 88 9(10.3%) 
Sourcc of RegIOnal market 335 9(2.7%) \.59 -10.74 0.004 
replacement VIllage breeders 88 9(10.3%) 
stock 

When all the risk factors with significam effcct in univariate analysis werc fitted in a 

multivariate model of lOgistiC regression. management system was found as the only 

factor detennining the indi\idual animal seroprcvalence in the lowland areas (p<O.OO I). 

4.3.2. Factors affecting individual animal seropre\"alence 111 the mid-highland and 
highland areas 

The results of un ivariate logistic regression to analY.le the effects of potent ial risk factors 

on the seroprevalence in the mid-high land areas (Tab le 10) and highland areas (Table 11 ) 

revealed none of the considered factors had significant effec t (p>O.05) on individual 
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animal scroprc"alcl1cc. A ll thc facto rs with the exceptio n o f age had marg inal p-values in 

the mid-highland areas. 

Table 10. 

RIsk factors 

Breed 

f\ge 

I lerd sIze 

Management 
system 

Factors affect ing ind ividual animal seroprcvalence in the m id-h ighland 

areas (univariate logistic regression anal ys is) 

Group N Number posItive 95%CI r -valu," 
(orevalence) 

Ind.lgenous 280 1(0.4%) 0.97-9.86 0.056 
Crossbred 105 3(2.9%) 
0.5-3 vears 10~ 2(1.9%) 0.06-2.28 0.279 
3- \ 0 years 253 2(0.8%) 
> 10 years 28 0 
1-6 112 3(2.7%) 0.Q2-1.35 0.092 

7-16 198 1(0.5%) 
>16 75 0 
IntensIve 105 3(2.9%) 0.92-8.93 0.070 

ExtensIve 280 1(0.4%) 

i\ lallng method Natural 283 1(0.4 ) 0.94-9.12 0.065 

ArtifiCIal 102 3(2.9%) 

Source of Reg10nal market 280 1(0.4%) 0.95-~.30 0.070 
replacement 

Urban dall") farm 105 3(2.9%) 
stock 

-k3.3. FaclOrs affecting herd seropre"alence in the three study areas 

OR 

-

-

-

-

-

-

Herd attributes including herd size. management system, mating methods and sources of 

replacement stock were identified as potential risk factors for herd level seroprevalellce. 

The results of univariate logIstic regression showed that all the factors had no significant 

effeci on herd seroprc"alence in all the studied areas (p>0.05). 
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Table II. Factors affecting individual an imal seroprcvaicnce in the hi ghland areas 

(Univari ate Logistic Regress ion Analysis) 

Risk factors Group N Number positive 95%(1 P·va luc 
(prevalence) 

Breed Ind igenous 276 10(3.6%) 0.48-2.23 0.937 

Crossbred 154 5(3.2%) 

Age 0.5-3 years 165 8(U%) 0.25-1.59 0.334 

3-10 years 239 6(2.5%) 

> 10 years 26 1(3.8%) 

Ilcrd Sill' 1-6 86 3(3.5%) 0.70-3.13 0.306 

7-16 196 -1(2%) 

>16 148 8(5.4%) 
~ l anagement InlenSI\'c 286 12(4.2%) 0.0.25 -1.41 0.232 
system 

Sellll-intensive 70 2(2 .9%) 

Extensive 7-1 1(1.-1%) 

fl.latmg method Natural 276 10(3.6%) 0.-16-L56 0.608 

ArtlficHll 28 2(7.1%) 

Both 126 3(2.4%) 

Source of Regional market 276 10(3.6%) 0.-12-2.99 0.830 
replacement 

Village breeders 1-18 -1(2.7%) 
stock 

GO\"cmmcnt farm 6 1(16.7°'0 ) 

~ .... . Description of farm characteristics 

OR 

-

-

-

-

-

-

The herd size pattem In the lowland area re"ealed that most of the intensive fanns 

(85.7%) had a herd si7e of 6 or less while most of the extensive famls (71 %) had a herd 

size greater than or equal to 7. In the case of mid-highland areas. nearly all the intensive 

fanlls had a herd size of 6 or less. while the majority of extensive fanlls (86.2) had a herd 

size of 7 or more. In the highland agroecology, the majority of the fanns in the intensive 

system (54.60'0) had a herd size of 7 or above. in the semi-intensive system higher 

proportion of the fanlls (64.3%) had a herd size of 6 or less and in the extensive system 
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most ofthc famls (72.1 ~o) had a herd sizc of 7 or more. 

In all the study areas most of the famlcrs (S·t 75-89.83%) were not aware of bovine 

brucellosis. More than half of the fanners in the highland area properly disposed aborted 

materials. while faoners in the other areas practiced at lesser extent (32.2-43. 1 %). Nearly 

all the fanners in all the agroccological zones ( 1.3-l-91.53%) had no a separate 

parturition pen. The practice of regular cleaning of the bam was perfonlled by 50.85 -

69.-l9% of the fanns in all the studied areas. The occurrences of abortion. stillbirth and 

retained fetal membranes \\ere also less than 1O.3-l%. 6.88% and 6.88%. respectively 

(Table 12). 

Table 12. Faml characteristics In the three agroecological zones 

, \ 'aflables Proportion of respondents (n) 

Category Lo\\-Iand ~l ld -hlghland Jilghland 

A\\arene~s on bntcellosls Yes 15.25 (9) 10.34 (6) 10.34 (6) 

~o 84.-5 (50) 89.66 (52) 89.83 (53) 

Proper disposal of aborted maleflals. Yes 32.20 (19) 43.10 (25) 50.85 (30) 

;\'0 '7.S (40) 56.9 (33) 49.15 (29) 

Presence of partuf1l10n pen Ye" SX (5) 1- .24 (10) IS64(11) 

'-=0 91.53(5~ ) S2 ' 6 (48) 81.34 (48) 

Regular c1eamng of bam Yes 50.85 (30) 60.34 (35) 69.49(41) 

-:-':0 49.15 (29) 39.66 (23) 30.51 (18) 

Occurrence of abortion Yes 6. S (4 ) 10.34 (6) 8X (5) 

~o 93.22 (55) 89.66 (52) 91 53 (54) 

Occurrence of stillbirth Yes 6.88(4) 3 ~~ (2) 3.)9 (2 ) 

:\'0 93n (55) 96.66 (56) 96.61 (5 - ) 

, Occurrence of retamed fetal membrane Yes 6.88(4 ) 3.·Q (2) 8X (5) 

;-':0 93 12 (55) 96.66 (56) 91 53 (5 4) 

n=number of respondents 
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5. Discussion 

5.1. Overall serop reva lcnce 

The seropre\'alencc rates at individual animal level found in the present study for the 

ol'crall studied areas (2.99%). highland (3 . .1 ~.). mid-highland (1.04%) and lowland 

( -1 .16) are in disagreement with most of the reports from the central and other parts of 

Ethiopia. The Veterinary Section of the US Mcdical Tcam reportcd an over all prevalence 

rate of 11.7% from samples collected from different parts of the country (MoA. 1970). 

According to this study. the results of the lest in different regions of Ethiopia were 8 % 

for Harar, 5°10 for llIuababor. 7 % for Kaffa. 8 % for Shoa. 21 °'0 for Sidamo and 2 % for 

Wallo. Sc,"eral researchers also have reported high prevalence of bovine bnlcellosis in 

different pan of Ethiopia. Pre,-alence rates as lligh as 38.7% and 22% were reponed by 

Rasid (1993) and Sintaro (199-1) in central highlands of Ethiopian and Chaffa State Dairy 

Fann. respectively. Similarly. higher prevalence rates were reponed by Gebremariam 

(1985) in crossbred cattle around Addis Ababa (18.-1%) using RBPT and CFT, lewdu 

(1989) iO Sidamo (15.8°0) uSll1g SAT. (Asfa\\ el at.. 199B) in urban and peri.urban dairy 

famlS 111 and around AddiS Ababa (8.11°'0) usmg RBPT and eFT and :'-.tolla (1989) in 

mdlgcnous and crossbred cattle in Arsi (-.62°0) uSing SAT. Lower prevalence rates were 

also reported by Tadelle (200-1) in JlIllma (0.2-0.77~o). Kebede (1999) in caSlem pan of 

Amhara Regional State (l.OO~). Kasshun (200-1) in Sidama lone and Gebretsadik (2005) 

111 II1tensi\"e fanns in Tigray (0.2%). Prevalence rates \ cry close 10 the finding in this 

study wen: reponed by \\'ondimu (1989) (3°'0) and Shiferaw (19 7) (2.1 ~o) in the central 

highlands of Ethiopia . .\tussie (2005) in Amhara Region (-1.63%) and Gebrelsadik (2005) 

in cxtcnsi,e fanns III Tigray (3.19%). 

There are also a number ofrepons of the prc,"alence of the disease from different African 

countries. Slightly higher prevalence of bovine brucellosis: 5°'0 . 5.6% . 5.9%, 6.5% and 

9.9°10 \\cre reponed III Cganda. Eritrea. Tanl3llJa. Sudan and Kenya, respectively 

(Kagumba and Nandokha. 19-8: Hellman e/ (/1.. 198.1: Omer el (/1 .. 2000). The 
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prevalence rate reported in Djibouti (4%) is very close to the findi ng of thi s rese.lrch 

(Chanle l et 01., I 99--l ). Wi th regard to the herd ievc\ seropreva lence, the 13.64% we found 

in the overall studied areas is in agreement with the previolls fi ndings of 13 .7-14 .96% by 

Mllsic (2005). Taddc (2004) and Kassahlln (200S). 

Variations in seropreva lencc rcports among the various researchers in the different part s 

o f the count ry as compared to the present find ing is probably due be to the di fference in 

management. herd size, the presence or absence o f the infection foc i such as bruce llosis 

infected dairy famls and ranches in the surroundi ng. The fac t that source of stock 

replacement is found to be assoc iated with brucellosis infec tion (OR= I.05) substantiates 

the above statement (Radostits etlll .. 2000). 

5.2. Risk fa ctors of bovin e bru cellosis in th e study area 

Among the potential risk factors considered . breed of cows had significant effect on the 

seropre\'alence of bovine bmccllosis (p<0.05) in the overall study area and the lowland 

agroecology. In both cases. the seroprevalence was higher in crossbred animals than in 

indigenous ones. Similar finding was reponed by Bukanzi Ct 01. (1993) from Uganda. On 

the other hand. there arc also repons indicating absence of association between 

seroprevalence and breed (~tadson. 1989: Radostits e{ af .. 2000). The significant 

difference in the two breed groups in Ihis study could be the re fl ection of the 

compounded effect of management systems and mating systems. In the studied area . 

fanners owning crossbred animals tend to follow the intensi\c type of managcment and 

prefer to usc Al as a mating mcthod. As indicated below managemelll system and mating 

system had significant effcct on seroprevalcnce. Another imponanl risk factor wilh 

significant effect in the overall study areas (p<0.05) and the lowland agroccology 

(p<O.OI) was management system. The seroprevalence in this study was higher in the 

intensive management system than the extensive management system. This finding is in 

agreement with the reports of Tak leye el aI., ( 1989) in which low prevalence was fo und 

in extensive management systcm (0.054%) than and in intensively managed systems 

(10.3%) in central Ethiopia. Similarly Jiwa el al. (1996) reported higher prevalence of 
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brucellosis in intensive dairy fanns (6.3%) and ranches ( \ 5.8%) than in animals kept 

under ex tensive graz ing condi tions (4.3%) in Tanzan ia. The fi nding in this result is not in 

line with that of Gebretsadik (2005) for Tigray Region who reported a higher prevalence 

rate in the extensive system. The high seroprevaJence in (he intensive system in this study 

and other previous works can be explai ned by the fact that the incidence of brucellosis 

increases with change from purely extensive system to a more intensive system of cattle 

management which increases the chance of cattle contact within a herd (Thimm and 

Wund!. 1976). The difference of the finding of this study from that of Gebretsadik (2005) 

could be due to the mobility of herders (lranshumance) in the extensive system of his 

slUdy area which might increase (he chance of exposure to sources infection through 

contact with other herds. There was also a significant decremem in seroprevalence with 

the increment of herd size in the lowland agroccology in this study (p<O.OI). This finding 

is contradictory to that reported by Yilkal (1998) and Tadele (2005). This could be 

related to the typical herd size pattern in the 10\\ land agroecology where extensi\'e fanns 

had larger herd size and intensive famls had !O\\er herd size, The t~ve of mating method 

used by fanners (p<O.Ol) and sources of replacement stock (p<O.Ol) in the lowland 

agroecology in (his stud) also had significant effecl on seroprevalence. The 

seroprevalence \\'as higher in animals bred using AI and animals kept by famls replacing 

stock from village breeders. HO\\ e\Oer. reports substantiating this finding are lacking and 

hence need further investigation, 

5.3. Qu es tionnaire sun ey 

The findings in this study regarding lack of a\\areness about brucellosis and the 

importance of precaution measures against the disease such as dependence on outside 

replacement stock. improper disposal of aborted materials and absence of separate 

panurition pen are in agreement \\ith Ihe reports of Yilkal (1998). Tadelc (2004) and 

Gebrelsadik (2005). This indicates that less allention has been gi\en to brucellosis and 

hence there is lack of extension work to increase the awareness of the importance and 

associated risks of the disease. 
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7. CONCLUSSIONS AND RECOMMENDATIONS 

Ln the present study. the overall scroprevalencc of bovine brucellosis at individual animal 

level for the three selected agro ecological areas of central Oromia was low while the 

herd level scroprc"alence ws moderate. The lowland areas had relatively higher 

individual animal scroprcvalcncc than the other agroecologies. Management and breed of 

animals were the most important risk factors associated with bovine brucellosis in the 

overall studied areas while breed. management system, type of mating used and source of 

replacement stock were the Illost important risk factors associated with scropsitivcity in 

the lowland area. 

Based on the above conclusions the following are recolllmended: 

• Awareness creation and continuous extension education for the farmers and the 

community for prcvention and control of the disease from being transmitted to 

healthy animals and hcalthy heard: 

• All anllllais \\ IIh sign and symptom of bmcellosis should be tested and the 

positi\e ones should be rcmoved s\\iftly from the healthy animals to hamper the 

transmission of the disease; 

• Breeding animas and semen from AI should be tested and must be confinned to 

be free of bovine bruccllosis before being transport cd to non infected areas and 

fann: 

• Proper management. such as regular cleaning of the housings and animal 

premises. proper disposal of aboned materials and after binhs, isolation of 

pregnant allImals several weeks before and after cahing should be practiced by 

the cattle keeping famlers; 
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• Test and slaughter policy of scro-reactor animals shou ld be applicd 111 the area 
sincc the prevalcncc is very low; 

• Further study 011 the dClcl111ination of Ihc specific biotypcs of the causat ive agent 
should be carried out, which is essential to devise some control and prevention 
methods against 
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6. ANNEXES 

An nex 1. Questionnaire on Epidemio logical study of bovine bruce llosis in callie 

Date .............................. . Codc ..... 

1. Name of the District ...... . 

2. Name of the fanner's association .................. ........ .. 

3. Name of the village ... ,' .................................. . 

4. Name of the owner (household head) ........ ... ... .. . .. . 

5. Type of fanning ............ ................. ......... ......... . , ............... . 

6. Dairy on ly! crop livestock mixed famlin g/othcr.. 

7. Is the famling land is fenced? YCSJ No 

8. Animal identification: 

8.1. Age of the animal .. 

8.2. Sex ......... . 

8.3.8.3, Breed: a) Indigenous (local) b) Cross Breed Dairy 

9. Herd size: ---------------

10. Herd SIn-CIUfe 

10.1 . Number of adult male ...... , 

10.1.1. Number of adult male (bulls) used for sen-Ice .. 

10.1.2. Number of adult male (castratcs):-------------------­

I O. 1.3. Number of young male (bu 1I0cks): --------------------

10.2 . Number of adult female (cows) .... 

10.2 . 1 Number ofprocluctivc female (cems) 

10.2.2. Number of unproductive females .. 

10.2 .3. Number of sen'ed heifers ........ . 

10.2A. Number ofreplacclllcnt heifers (weaning to service) .... 

10.2 .5. Number of calves (birth to winning) .......... . 

II. Why do you keep animals (cattle)? For dairyibeefJfor drought/ for all 
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12. How did you stan ca ttle keeping? 

a) Given from the famtly 

b) Bought from local market 

c) Olher 

13 . Ho\\ did you get skills of cattle managcment? 

a) From learning institutions. b) From extension agents. 

b) c) Traditionally from parents d) Others. 

l·t What arc the objecti\·es of cattle keeping in your faml? 

a) To generate cash 

c) as a sale means of existence 

b) to supplement family food 

d) for drowdn e)Others 

15. Which breed of cattle do you 0\\ n? 

Breed of cattle I \'umbcr ' SC\ I Aduli heifer 

Local 

25%cross I 
50%) cross I I I 
- 5%cross I I 
)"'lore than 7 5 ~'o cross I I 
100% ('''OliC I I 

bull calf 

I 
I 

16. \\-hat IS the Panty status and a'-cragc cah'ing IIlter-al ofthc dairy CO\\ 5 III your farnl? 

Idcntity of the co\\ Panty status Calving interval 

I 

I 
I 
, 

I 
17. What type of insemination is used in your faml? a) AI b) natural c) both 

18_ \Ianagemcnt and hOllsing 
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I .1. Type of housing: 

18.1.1. Bam 

a) Separate Barn for cattle. b) Barn shared with other live stocks 

18.1.1 Open field 

a) Separate open field b) open field \\ ith other liveslOck 

18.1.3. Human housing 

a) Housed in the house of the family flllxed with other lives tocks b) housed in the house 

of the family \\lIhout being mixed 

19. General hygiene of the house good. satisfactory. poor 

~O. Do you separate cows during partuntion? Yes? ~o 

11. Do you put them in separate cal\'lng room maternity pen? Yes:Jo 

22. Do you clean the maternity pen after the cows and the calve left? Yes? 1\0 

23. Is maternlly pen made clean, dry and well bedded Yes No? 

2--l- . Ho\\ is the feedmg style of your callie"? a) Grazing separately b) gra7ing mixed with 

other li\-eSIOck 

23. Do you mix your ammais (cattle) \\ IIh other herd') Yes;':o 

24 \\'hat are the commonly encountered disease affecting your cattle 111 order of 

Importance? 

I .. . , .. 2 ... 
, ... ,' .. .)., ......... . 

4 .. . . .. 5 .... ...... . . 6 ............................... . 

16. Do you kno\\ any disease that causes abomon m cattle? Yes);o 

2:. \\"hat are the names or the disease locally? 

2 . Was any e\ent of abortion in your fam'-! YesXo 

18.1 If yes \\Im:h ammais and at \\hat time (months) does It occurred? 

CO\\ identification Tll11e of abortion 

I 
I 
I 
I 
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29. How many abortions (how many animals) have aborted in your fann during the last 

three ycars? 

30. What do you do with thclll aft er abortion? 

3.1. How do you dispose the after bi rt h? 

30.2. Ho\\ do you dispose the aborted fetus? 

31 What are the reasons of culling in your fann? a) Disease b) old age 

c) infertility d) poor production e) other 

32. From \\ here do you get your replacement stock? 

33. Have you e\cr tested your farm for brucellosis lip to now? Ycs ~o 

34. HaY(: you e\'er \'accinated your animals for brucellosis up to now? Yes ~o 
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Annex 2. Materials used and procedures of RBPT 

Materials used: 

RBPT bmcella ant igen 

KnO\\l1 posi ti\'e control semm 

Kno\\ n ncgati \ 'c control semnl. 

Glass slide 

~ t icropipettc 

\-t icropipette tip 

~ t ix i ng applicator 

Procedure: 

• The test sera and the antigen were left at a room temperature for half an hour 

c\·cr;. time before the test is started 

• 30 JlI of test sennl1 \\as taken and placed on a clean glass slide 

• 30 ~d of RB PT antigen was added to the side of each test senUll 

• Then the antigen and the test serum were mixed thoroughly by an applicator, 

• The glass slide \\as shacked by hand fo r ~ minutes and 

• Finally the result of each test was read by looklllg the presence or absence of 

agglutlllation and the degree of agglutination was also appreciated in a \-cry good 

light source and \\ hen necessary magnifying glass \\as used. 
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Annex 3. Materials used and procedurcs ofCFT 

Materials used 

I . rv1icro we ll plates (U-shaped). Multi channel and single channel micropipcttes. 

pipette tips 

2. Flasks and measuring cylinders 

3. Beam balance (Digital balance) 

4. Incubctor. water bath. deep freezer, Centrifuge 

5. Vemal buffer, Alsever solution. 

6. Complement. HCJ110lyslll (Amboceptor), Conlrol Serra. Sheep RBe 

7 eFT Antigen 

Preparation of sheep red blood ce ll s for th e hemolytic sys tem 

Ten III of sheep red blood cclls in Alscvcr's \\ere ccnt rifuged at 2500rpm for 5 

1ll1l1utes. 

The supcmalant was discarded and replaced by \'eronal buffer diluents (\'BD). 

3. The sheep red blood cells were resuspended III dilucnts comp letely. This 

procedure IS to be repeated 4 times. 

4. Before discardll1g the supematam after the last \\ashll1g. the \'oluJ11e of the packed 

cell will be measured. 

5. The \'olume of the packed cell was measured by placlI1g an identical lUbe next to ~ 

the blood containing tubc filled up to the level of blood by a measured amount of 

water. 

D. By addition of calculatcd amount of \\ alcr. a 2°'0 sheep red blood cell sllspension 

was prepared. 
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Amboceptor titration 

t. Pre-dilution of amboceptor was made in jumping dilution. 

, Prepared 1 :500 dilu tion \\as made up to 1 :8000. 

3. From these dilutions SOO).l.I was transferred to a set of tubes . always staning with 

the dilution I: 12000 dilutions. 

~ . 1).1.1 ofdiluents was added to each of the test tubes. 

S. 0.5).1.1 Of2°0 sheep red blood cells \\as added. and shacked \\ell. 

6. The tubes were kept on the bench for ten minutes, 

i. 1).1.1 of complement at a dilution of 1 : ~O is was added. 

S. The last tube shoWJJ1g complete hemolysis. minimum hemol:1ic dose (~tHD) \\as 

read and recorded. 

E\ aluation of complement 

Set up of.3 ro\\ s of 9 tubes each was prepared 

A 1 AO complement \\ as prepared. 

Complement \\ as added Into the 9 tubes increasing by O.OSml evcry lime. stanlng 

\\ Jlh 0.1011 

..! Diluent \\ as added into the 9 tubes in dccreaslllg amount by O.OSI11I, stanmg with 

O . ..! ml. 

S. 15).1.1 ofdilueJ1ls \\·as added inlo the tubes \\Jth the corn well s)nnge. 

6. The set tubes \\ere placed 111 a 3- Ie \\·ater bath for Ihr. 

0.5).1.1 of ~ ( 0 sheep red blood cell \\ as added In all tubes 

0.5).1.1 of ambOl.:t:ptor at \\orklng dilution 1.1' UI \\ as added In all tube:). 

9. The tubes "ere properly \11ned and put agam in the water bath of 3-;'lc for another 

30 mlOutes, 

10. The test was read by recording the mlnlOlUm hemol:1lc dose of complemem 

(:'1HD). \\ hlch was represemed by the first tube sho\\ mg complement hemol)sls . 

The next tube cont3ms the full hemol}11C dose (FHD). 
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The complement di lution=2FH D/di lution of complcment . 

Titra tion of an t igen 

.:. Microtiter plate I 

1. 25 ~I ofVBD was added in all cups (wells). 

2. 25 pi pre-diluted antigen wase added 10 all cups of row A. 

3. By serial doubling (two fold) dilution 25~d of antigen was transferred from 

row A to B. and again from row B to C. etc; until row G by multichannel 

pipette. 25~d mixture was di scarded from row G (row H wi ll only contain 

the di luents) 

.:. \licrotitcr plate II 

1. 50,.11 of VBD was added to all ClipS. 

, 50 III of pre-diluted (1 :2.5) in activated positive comral serum was to all 

wells of col.l 

3. 50 pi was seria lly transferred by t\\ o-fold dilution from col. I to col.2, and 

again from col. 1 col. 3 etc. until col. 11. 50111 is to be discarded from c.ol. 

1 I. 

.:. ~Iix plate I and II 

I. 25 l.tI "as transferred from plate II to Plate I. 

2. 50 pi of complcment in I :40 dilution was added to all cups of plate I 

3. Plate I IS to be kep t In a retngerator. CO\ ered with second empt), platc 

(cold fixation) 

4. The follow ing day. SOp! of 1% sheep red blood cells, amboceptor's 

premixture, equal \olume (i.e.25pl) of sheep red blood cells, 25,.11 of a 

\; I 00 working dilution of ambocep tor was added 10 all cups. 

5. The plate was covered with sealing lape, shaken well and was kept In 

57 



water bath at 37°c for 30 min. 

6. The last cup with 50+ sedimcntation was read and recorded. The highest 

dilution of antigen with 50+ sedimentation is the limiting antigen 

concentration or the right comer value. 
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Annex 4. Seroprevalellce ofbovi nc bruccllos is by brced in the three agroeclogies 

S" 0>JI"y , "nt. of Bo_"' . brut. no.,. In lOw 
I. nd ' V,o ... coIOVy 

,~ , 

....... 

S"Oi" .Y~"n,e 01 8~yin. b.uc.l!os's ,n mI(! · 

highland Ig,o .. cology(Lume dlstrictf 

Sera-prevalence of B ovine brucellosis in high 

land agro-eco logy(Holata) 

./ ,e 37 
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35 1 
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34 1 • 33 
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local cross o-.erall 
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