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ABSTRACT 

A cross-sec ti o nal Clwlcmio \ogicai stud y was carried out fro m October 2005 to March 2006 10 

delL'11111l1C tht: S I.;roprc\a1cncc 0 r c ame\ b n1cc llosis in s Ollth cas! 10\\ I and a rcas 1 n JiJ iga lone, 

Somali 1\a1l011 '-11 Regional State (SNRS). to characterize the management system. determine the 

scroprcva \cnce of camel bruce llosIs and identify the risk faclOrs that contribute to the OCC U1Tc n cc 

of bmccllosis. A simple ra ndo m sampling method was used to selec i 822 camel and 185 he rds 

(households) 59~ camels <lilt! 133 herds \\cre selected fr0111 JiJigaarea whi le 218 camels and 52 

hcn.l3 ,\crL' sclt:ctcu from Babllc area. Seru m samples were collected frolll all camels (8.22):; 

years old or ahO\ c. The blood samp les we re screened by RB PT and all RBPT posi ti\ c rcactors 

\\ere further Icsted by the CFT for confimlatloll. Add itionally. a struc tured 411estionnalrc format 

was prepared and admll11stercd to hundred of the 185 selected households to collect infonllatlon 

about <ll11mal allnblltes and f~lfIll attribu tcs. The res ults showcd that signifi c<llll proportions of the 

households k cpt camel together \\ ith cattle a nd s hoats (40%) and only \\ ith cattl e (32 0
/0 ). The 

camel herd \\as dominated by pregnant animal!' (21.8°'0). lac tating animals (21 . 1 ° 0) and l11<1turc 

llon-Iaclalmg <lnllll.ds (19.30 0 ) The most important diseases affec ting camels III the area as 

menlloned h~ the household~ \\ere trypanosolllosis (93%). an thrax (801J 0). pnClll1l01113 (70°0). 

hent neck \59"0). <lb~ce~~ (59"0). cndoparasllcs (5~0·0 ) and cctoparasites (51°o). Camel 

managcmen! practlces like herdlllg and watenng. milkmg and dch\'cry and matlllg asslstancc 

\\cre mainly the responslbtlilies of adult and young males, In thiS study. the o\-crall 

s\.'ropre\alcnce of brucella <llltJboclies 111 camels was 2. ~ 3'~/0 ( 95°o C[ 1.6-3.8). Among the 

p("ltclltJal r IS\.;. fac tors consIdered (se\. a gc. h crd s in a nd parity). none of them had slgl1lficallt 

effect all lllthnclual al1l111al seroprcvalcncc (p>0.05). The he rd level seroprc\alence \\as 10.3°u 

(95 0 oCI= 6.7-15.7). Although the herd le\'eI seroprc\'alcnce was higher in JiJlga (12°/0 ) than III 

Bahik (5.811 ,,). the liJffercnc( \\as not stallstlcally sign ificant The herd !c\c[ seropre\akncc \\as 

slg1l1licantl~ lllCfeasJIlg \\ IIh the Illcrement of thc herd size (p<O.O \ ). It can concluded thus camel 

brucellOSIS had 10\\ pre\ alenee III the areas and herd size \\ as the Important nsk factor for the 

occurrence of the (ilscase at herd Ic\d 

Kcy \\ords: camcl. brucellOSIS. scropre\'alence. management. fi sk factor. JiJ lga, Bablle 

\I 



I. INTRODUCTION 

ethiopia IS a C DU1l1ry \\ 1105(" agricul tural serlOr 15 the biggest contributor to its gross domestic 

product (G OP) and 111 ajar C olltribulor t o i Is export C <lmi ngs. C U1Tcnt ly the contributIon of this 

sector \0 the GO P and exp0rl earnings is 48% and 90% respectlvcJy (BcycHe 1997). In E I! llOPJa. 

li,cstock supports rura l and urban populatio n with employment and investment opportunities and 

draf! po\\cr ror crop productlon (Dcl11eke and kUl11sa. 1997). Among the huge [,,'cslock 

resources camels (Camelus dromec/arllls) are the important livestock species uniquely adopled 10 

hot and arid clwi ronmcllls. Camels provide milk, meat. wool, hair, hides and sen cs for ndirH!. and 

liSt! as a drafi animal for transporl. Camels have been known to have particular or peculiar 

physIOlogical features. b) \\ hich they regulate body temperature to changes 1ll ambient 

tcmpt::raturcs. \\blel1 cnabk them 10 suryi"c and adapt to s llch hard conditions (Yagll . 1985: 

\\,ilsl1ll. I ()8--1-: IllgglllS el al .. 199~) . The liveliest ecological 70nes for camels are the tropical. sub 

tropical ari(\ areas of Africa. and Asia. In Africa. camel product ion dominantly exercIsed III cast 

A fnea h .. IS h cen r CIH'rtcci t (") he C (Insist 1 1.5 III illion heads 0 r animals representing i{()!1 1/ of the 

Afncan and t\\O tlllrds or the \\ arid population of camels. which consists 16.5 11111110n {Seh" artl 

<lUU Dioli. 199~: Wilson. 1998}. Camels are kept in the arid and semi arid 10\\13nds of EthIOpia. 

"hlch constitutes 61- 65°0 of the lOwl area and home range of 7-8 m illion. mainl y ra~lOral and 

agro paslOrnl cOlllmunities (Abebc. 2000). Even though camels played a \ Ital role III the 

ll' cl!hoods of the pastorallslS. communities in the arid and semi arid areaSi IOlles . SC.lfce or no 

stu(l1cs on camel brucellosl:' h,l\e heen conducted. Lllllitcd published Info rmallon on tile dlseast:s 

of the camels lIldicalcs that camels nmy be calTiers of or are sl!sceptiblc to or suffer frolll a \ ast 

aITa~ or infectious and parasitic diseases (Wilsoll. 19(8). Among some of the (liseases affected 

cam cIs hke brucellOSIS caused a llH1Jor cons trallH to low producti\lty and mortal It) 111 c,ll11cls and 

ha\l' conSIderable public health Importance as camel milk IS consumed r:m III the pastoral .[rcas 

(Abbas £'1 fll.. ItJS-). In camels. 13 lIhOI"fIlS. /1 0 \ 'IS ami B. meilf(!IlSIS hmc been \';110\\11 10 calise 

brucellosis (Seifert. 1996) The infCClJon has been reported from Yariolls counlnes of Afnca and 

Asia (Wt:mcry and Kaadell. ~(02) In general. the disease causes abonioll. nOIl-\"lable offspnng. 

retention of fetal membrane III female. orchitis and epidedymitis in male animals and lllfertility III 

both sex (Strawn el aI., 1997) :vloreover, bl1lcellosis in h'101al1 represeills a major publIC health 

hazards, \\ hich arfects social and cconomic development in various countries. The Isolation of 



the 1\\0 lllaJor pathogenic Brucellae speCIes: B. ahortus and B. me/llensls frolll milk and other 

samples of camel ong1l1 and a \\ Ide range consllmption of ra\\ camel milk by camel producers 

~\ en consldcrcd a delicacy. clearly indicates the potential public health ha7ards of camcl 

brucellosIs. \\hlch afTecls social and econOllllC development in various countries (Gameel ef aI, 

1993: Stralcn eI al 1997: Agab eta/ . 1994). 

(j('ncr;.lll~ the pn:\lOlIS serological suncys sho\\cd an o\cr all sero pre\'alcncc rales of ..t ... IYo 

IDol1lllh:ch 19{r). 5.5°.) (Richard. 1980) and ..t 16% (Teshomc eI al. 2003) III Ethiopia 

specifically in '!IJiga areas Teshome (2001) reported 2.8..t Jijiga areas seropre\alcnce. but the 

SUf'\C~ \\as not conducted C\ tCIlSI\t:'Iy in the study arcas. Hence a \\cll-deslgned systemallc and 

e\tcnSI\C SUf'\ey IS requIred that can thoroughl~ examine the pre\alence of the disease There for 

the ohJccll\e oftl1ls sludy \\ ere' 

• To descnbe the c3meimanagement practices. 

• To dcten11lllcd the seroprnalence of camel brucellosis. 

• To Idenlify T1SK factors for occurrcnce of brucellosis III JIJlga 10\\ land arcas of 

Somali "allonal Rcglonal State 

, 



2. I.IT R ET UR E R E VI E W 

2. 1. Dis tribu t io n o f ca mels (C(llll e/tl s tlromef!a r ius) 

Camclld \\3S probab ly amo ng the last of major do mesti c species to be pllt 10 regular li se b) man. 

The Illost lil\cl~ time of domestica tion is abo ll t -WOO years before prcscllI or sl ightl y earl ier. T he 

presumed area of do mesticat io n is the sOllthern Arabian Peninsula, probab ly the area of Yemen 

and Oma n. From presumed center o f domestication. dro medary has subsequently been distributed 

to almost the rest of the \\ arId (Scll\\ art7 and Dioli . 1992; Wilson. 1998). 

Ell\ IfOl1mcntal. socIa! and ell [Iural factors htl\ e great innuenee on the d is tribution and production 

of camc\s. Arid and semi arid Lones of tropical and sub trop ical countries of Africa and ASHI are 

found to be con\'cnient ecology. The g reatest cultural influences in recent distribution of camels 

\\ as the .HI\ ent of Islam. \\ hen Arabs spread theI r gospel, consolidating its ranges north and eaSI 

\\ ards 111 ASia. and along the ;vlediterranean littoral There have been manY al\CmplS to 111troduce 

camc\s outsIde the ""normal"' range. in Bra7il. Colombia, USA. C uba. Spain. hal} and hance 

(Wilson. 1998). Generally. there has been steady inc rease in camel po pulation Slllce about 1980s. 

H()\\e\·er. decrease 111 numbers has been obserwd III some countries fo r instance. where ad IS tlte 

l)flllClpal cOlllmodlty and the nomadic \\ay of life is no longer the major one (\\·tlson . 1998). 

1:.aste111 Afnca IS known 10 be the heart land for camel production as So% and 63°;" of the Afnca 

<lIld \\orld populallon. respccti\el~ produced in the regIOn. Subsistence camel productIon IS 

pracllced III dr~ areas of Ethiopia that cover 6111~ (I to 65~'o of the total land area (Abebe. 20(0). 

fhe eastern Pdrt of the cOl1ntr~ IS considered as the heartland for camel production. \\ hlch is the 

hOllle of t\\ 0 tlmd of the natIons camc\ populatIon (Gctahun and Bruckner. :20(0). 

3 



2.2. Pot Clltilll importaun' of camels 

Camcls arc primarily the domestic animals of pas toral communities that ensure their food 

secllnt) (\\ 'llsoll, 1(98). They produce milk. meat. hai r and hides. and al so serve as <I draugh l 

;JllIlll<ll for agnculture and tr<lnsport people as \\cll as goods (Schwanl and Dlolt. 1992). \llI k 

and meat ar(,.~ the Important products that camels produce e lsewhere. A study in eastern Elhiopm 

Illlhcatcd 3 • 6 lit ers of da ily milk yield o\'er 13 - 15 months of lactation lellgth. Long lactauon 

,md Jbllll~ to maintam 11111k production o\'er long dry spells are lInportalll 1~lcctS of camel 

prodlll'U\ H~ \part from home consumption. maJonty of the households sell at IC<lst one-third 01 

the prodtlccli milk to generate cash tJlcomc (Gctahllll and Bruckner. 2000). Dad) milk) Idd C"lil 

he <IS l11gh ,lS 20 lHcrs \\tth IInpro\cd mamlgcmcm cOIH..IllIOnS (Schwanl and Diolt. 1992: Wilsoll, 

199 ). L!llulthe arri\-al ofmotod/cd transport ttl the arid and semi arid zones, camc\s hme been 

the sok means of transport 111 the areas \\ here they arc ada pted. They are also used for \\ heel 

tranSpl)rt. \\ ater hfilllg ,md f~w dcrl\ IIlg oil nllll Camel raclIlg and other leisure aCt!\ JlICS such as 

camel safans and trekklllg hm e recent I) become a tounst attraction and lux urious IJ1 some pan of 

thl? \\orld (Sc!l\\anl i.l11U 01011, 1(1)~. Higgills C1 al. 199.1: \\'!lson. !99b). 

I-rotll glohal pcr-;pCI.:!I\ 1:. t11l.: eCOnOtllll' prudlicllon of (Jml'!s seems 111l11imal In EthlOphl. thl?) 

.Ire dlso the subset of huge 11\ estock resource \\ hell considered from national economic P0ll11 of 

\1('\\ (Cieli.lhull and Bruckner. 2UOO) Ho\\c\C'r. \\hat makes the l..IJffcrence IS lis • .Iuaptalton to 

harsh el1\ Ironment to produce milk from scant) and 11Ighly \,lri;:lble feed resources 

fhl' Illl)st slglllficanl nk'nts 10 pl.!rfonn III areas \\here other h\'estock species do not Ihrl\c <.tnt..l 

pcrhal')S do not sun I\e arc attributed 10 the economic use of \\ater in almost all mClahollc 

functions and \\Idc range of fecd resource lIUlilallOn (Vagi!. 195: Wilson. 1(98). In Illlxcd 

:-pecies the camel fccd5 on plants or part of plants that are nOl eaten by other com cnllonal 

!I\cstlld, due 1011'" "lie to bn.)\\se the highest ;:o,trat,l. thus rcduc1l1g competitions <Jnd enh.mclIlg 

ClJlllpl~mt.'lll~1rJ u~s (\\' tlson. I t)l)S) 



2 . .1 . ( 'onstra ints of ca mel produ (' (ions 

Camels arc produced by pastora l societies of the developing countri cs who d\\ c ll 111 dry margmal 

,Ircas Because t he p roduction is u sually a L11 Igratory s ystcm in remote areas \\ ilh harsh 11\ Lng 

conditions Jnd poor mfraslructurc. the anlillais are presumed to be maccess iblc for rcsc,u ch 1 his 

affl!(b thc depth of our kllo\\ ledge on the genera l aspec ts o f camels (Schwart l and DLOIJ. 1991). 

Generally. there IS negligence towards the promotion of camel health and production. 0111) 

reccntly that camel becamc the subject of more intensive and systematic mleres! (Baumann and 

ZesslIl. 1992 ). III l:.tlllopia until recently there has been \-ery litt le systcmalic research and no 

de\'elopmcnt projects that featurc the camel in an: way (Schwartz and Dio li . 1991). 

Besidc management and nutritional factors. Infectious and parasJlic diseases are the pnma~ 

con:-;tr~1Jnts that hamper production TrYPi.lllosolllosis is the most sl!riolls LIlfcctious disease of 

camcls and \\Ide spread LIl camel rcanng arcas. \'iral. bac terial. ex tema l parasJlcs and hellllLllthes 

.Irl.. 01 dlllical LIllportanc..:- (~lIggIJ1S Cl III. 1992; \\·ilsoil . 1998). BrucellosIs IS ont: of the 

LJlfixlLOLIS dlsc<LSCS that affect both camels and camel o\\ners (\\'emery and Kaadell. JO()2) 

2.4. C amel bru ('c ll o~ i s 

~ .1 I Importance of camd hrllceilosis 

Brllcellosis IS a contagious disease dSSOCIJted \\ Jlh abortion. birth of nOIl-\ table offspnng. 

pflliL)nged cah IIlg mIen ,lis LL1 femak. orcilltis allll cpldldllllitis LJ1 male and stcnlll~ In both sc'\es 

has conslderahle Impact on camel producti\uy (RadostJts el (// 19<) .. L Strawn cl III 11)1)'"', 

Bauman <lnd ZcssJn.199J). The Isolation of the t\\O major pathogeLllc Bnlcellae specie,", R 

((horllis IIml R l//ehlCIISIS from milk alld other samples of camel ongm and a \\ tdt' range 

consumption of ra\\ camel milk b~ camel producers e\-en considered as dclicac\. clearly 

Iml!catc:> the pOienual publIc health hazards of camel brucellOSIS. \\ hlch affects social and 

economic dc\ e10pment III \arious countnes (Gamed C/ (II.. 1993: Straten elol 199- : Agab Clol.. 

1(94) -\CCordlllg to K\ebamhe. 20nS there arc four species of Brucella pathogcLlIc to humans 

5 



and each o f (h ~1ll has a specific t)1'es of animal rescn.'o lr: B. aho rtus (cattle. buffalo). /J 

1II.:/1lc!IIS1 (goats. sheep. camels). B. Sliis (pigs) and 11. calliS (dogs) . Humans arc infec ted \\ hen 

thl'~ arl' t::-.. posed 10 fluid s from an infecled animal. -
Bruc~llosl'" '" a d isease or economic importance a~ it a(hcr~d ~ afTecb tht' product 

and productl\ ~ potenti al of the affected animals in tcnns o f loss of calves. In fe rtil ity. as \\ ell as a 

reduction or complete loss ofnll ik Yield after the abortion (Seifert 1996 ). Howevcr. It IS reported 

thai the progell) of su ffering an imals might catch the In fec tion from affected parents. although 

the r<lte of serocom crsioll among such progenlcs IS not signifi cant amo ng can Ie. Indeed. the 

diffr.:rcill 'llll'Cll'::' or Brucellae are not strict i) host spec dlc. but Bruccllae arc pOtentlal!) 

pathogclllc and 1I1SldlOUS III nature and a human health haza rd. callslllg a "ariety of disease 

S)11dromes \(1)'mg from sym ptom less carrier stage to undulant feve r. anorex ia. noctumal 

perspiration. malaise. depression. fatigue. loss of body \\'e ight and m usclc aches etc (Chahota et 

.d .. 2flOJ) 

.:! ~]: Factors mfluencll1g camel bmcellosls 

Hn'it factm 

Sllsccpllhtllt) to Il1fCCIiOn IS mflucnced by age. sex. and reprodllCII\C status of the llldl\lduai 

<l1l1maJ SC\lI,lliy mature pregnant female are more susceptible to infccl1on. \\ hcreas se\uall~ 

lI11maturc 3mmais gC llcrall) do nOl become infected (Radost ll s et aI. , i99~ ). 

\gent factors 

Brucellae orgalllsms sun.I\·e. freezl1lg. tha\\ IIlg and under proper conditIon they sun 1\ C lip to ~ 

months 111 milk. \\i.lter. unne and damp soil (Seifert. 1996). ThiS ma) IIlcrease the chance of 

1I11\:.:110n III (,Hlld~ 

6 



En' Ironmcntal factors 

rhe 1I1c IlIcncc of parturItion 111 "CI season enhances the vmbillty of the orgamsms III the 

em Ironment. thus lIle reaslllg the chance of Infecting suscepti ble Rll1 lllals (Seh\\ ar7 and 010 11 . 

1(1
)1). The spread of the disc;:lse from one herd to another and from one area to another IS ah\ J)'s 

due to unrestricted mOVCIllCIlI of an infected animal to non-infec ted suscep tible herd . Once 

II1fcct~d. the lime reqUIred to become Frce of Brucellosis was increased by large herd siLe. by 

acti\'c ;1hortlQI1 and poor di sc;:lrding practi ces (Radoslit s e/ (il., 199-1-) . H erd siLe and ~n llll al 

density are directly related top rn3ience 0 r dIsease and diflicuh) III cont rolling IIlf~cllon III it 

populallon ! \\'alker. 1999). The author has also sho\\ n that cah IIlg practices also pia) .a major 

role 111 the spread of BrucellosIs. whereas separate ca lving pens ,1110\\ for mlllinll/ing e\posurc r 
ullln!'cc!\.'d al1llll .. !ls. 

2 -I- J Fpldcnllolog~ OfC .. llllcl hrucellosis 

Coml1ll11l sources for IIlfCCIIOn arc abol1cd (~Iuses. placentas and po~t abort ion uterine nUlds. 

Infccted Jllll11ab shed <.1I1d orgallisms III milk (SeIfert. 1996). Humans acqulfI:' IIlfeCIiOn P) 

handling. lissu\! contaJl1Ing Brucella\! organisms and ingestion of contam inated fii\\ milk 

Scroprc\"alcllc(' III CJlllcis rmsed under IlltenslVC management systems has been found to be-

hIgher than those kept 111 bad. yard of houses III small groups 111 Saudi Arabia (Rau\\<111 ("/ 11/ 

1l}1)~) . \ccordll1g. \hh<1 ::' ami \gab. 2002 The scroprc,·alcnce of hnlcdlosls III cameb appears to 

fl)lh)\\ t\\O dlstlilet pattcms .• \ 10\' (2-5°0) pr\!\aicncc III nomadic or e\tcnshel~ kept caml.!is ,U1d 

a hIgh (S-ISlIn) pre'alcllcc III camels kept Il1tcnsl\el) or SCIllI- Intcllsi,·d). The Inrec tlon IS 

caused b~ (hfrerent blOl)-llcS of B. abonus and R meillellsis. Large and Small 11111l1nants. camels. 

horses. bllffalo~ and humans hayc been found to be susceptible to Bmcell,u.' spp (SCI fcrt. 19(6) 

Ellolog)-

BrucellosIs h,lS been kno" n as an infecllous bacterial disease caused by member:) of the genus 

Brucella rhere are SI" Brucella species: 11. llhorflls. /J melitenSIS. B m'iS. B e(llliS. 13 SillS and IJ 

l/L'o{Qllwe (D\\lght and Yuan, 1999). Accon.llng 10 Walker ( 1999) Brucellae <Ire small gram 
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ncgi:lIl\ c coccobacilli measunng 0.6 10 1.5Jl III A 0. 5 10 0.711 m Sl/e. They arc typically arranged 

smg.l~ but also occur m pairs or clusters with. no capsules. Oage lla or spores are produced. 

Brucell:.H: sun 1\ c freellng and tha\\ mg. under proper cl1\'ironmental condition. they sunl\ e for 

up to J months III nllH ... urllle. \\aler and damp soil. It IS killed by most of the dlsmfectants. There 

are smooth or nOll-smooth colonies that are dctemlined by the polysaccharide side 0 - chain 111 

the lipopolysaccharide LPS. A and ~:I arc the uom111ant surface antigens and that also found III 

\ arymg concentration among different smooth \anants . The causes of brucellosis in camels are 

/J ahortus. /J. md u t'1I.\ ls a/l(/ B.on s tSelfen. 1996) and the first t\\O haH~ been documcnted to 

be moSI frequent Isolates. 

Table I 

( lU'1.1T'-

~ 

lrJ~ 

Ku \ II 

-
SJ\llh \ rahla 

ul1lmar~ of Brucella Isolates from camels (C c/romec/arllls) in different countries 

1 ~ mrh 110.1 .. ' 

Bin. '.,[, 1.\. blo\ J r- l 

h'l.1I ~wm.h:h ,:UlltC:llt 

\ hlk -----DB~,,~"-:;""ilell u blo\ ar- I 

Zo\\ ghl and EbJdltlq,,, ) 

AI-Khalaf and EI-Kh3 Iadlll %9 I 

Gamee\l'l al( 1993 1 

\'3£1I1al s\\ab 

B mdlll"lI.'>H blo\ ar- 1.1 Rad\\ llll <'lal (1 99 21 

B 1111 11!t'/lS/( blo\ ar-1. 1.3 Rad\\ all el til { 1995 1 

B 111.111. till Rad\~ a ll "/ tlf (199\ 1 

B abort! olo\ ar- \ J \'erge r 'r al 119"'9, 

Agab u al 199.! I 

S0Ur(c' .-\dar tcd from \ 1cgersa , 20().! ) 
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TranSllllsSlOll 

'I rallSl1l1SSlon l)j" mleCllOn has been fOll nd to occur hy dircct contact of healthy alllmais \\ IIh 

Inlected ones dnd lI1(ilrectl) through ingestion of contam inated feed. damaged SkilL cOIlJunctl\a. 

and genital mucous and respiratory routes (Blood and Radostits. 1989). The mall1 di rect 

transmISSIon happens through aborted fetuses. the placenta and post abortion uterine nuids 

I \\ alk~r 19(9) itH!estlon of milk from infected ammals IS also ano ther source for infection to 

hCillth~ ,1I11111a ls and human. Infected bulls and discharge of semcn containing organisms arc most 

unlikely to transmit Ihe disease ir the semcn IS used for anilicia l inscmination (Blood and 

Radosuts. 1(89). Spread of the disease has heen linked to movement or infected <llllmais to 

diseas(' fl~C hcrd~. proximlty of lIlfected herd to clean herds happens at water P0111tS \\ hen a 

IllI!11bel 01 c;Jmds cOllle together IAbbas l!f til.. 1987). Epldcmlologically important risk factors 

~Ire large hl . .'rd Sl/e. poor managements and ;\cti\c abortions. milking 1110re animals by sll1gle 

person and herding wi th other ruminants. as well as survival of the organisms III the 

epldcmlology of the disease (Rad\\an el al .. 1992: Abou-Eisha. 2000). 

Dlstnhutlon 

The dlstnbutlon of camcl Brucellosis has bct,;11 reported III sc\'eral countries including Egypt. 

SOl11ah~l. Ethiopia. KCI1Y3. Ch3d. Tunisia. '\Ig~na. '\Iger. RUSSIU. :'-.l ongolia. Libya. Imlta. Iran. 

S.!lltlt \r.lhl.1. Ku\\;ut and the l .A E. A serological pre\alcnce of 2-:~3°in was found (\\'erncr~ 

2AA . PathogeneSIs and pathology 

\f!CT gcttlllg t.!lllrance to the host the Brucella organism get locah7ed to the regIOnal 1~111ph 

nod("s. \\ht:re thc! prohferale and diSSCllllnate hacmatogcnousl) and locali/c III the 

reticlIlioendtellal system and other rcproducti\'c organs (Blood and Radostits. 1989). TIl(; 

f~lcliltalt\e IIltracellular orgalllsl1ls may mfeci all organs and tissues. In pregnant JllIl11als the 

uterus IS a prcfclTed site of ll1feCllOn \\here 11 leads to a l1ecrotlllng placentitiS (Seifert. 1996). In 

ddult non-pregnant female al1l11uls. the organism localised 111 the mammary gland ~:nd later 

~pn.:ads to the uterus \\ hen pregnanq occurs (Kcndnsk and Ho\\arth.1(74) probably caus1l1g 
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.Ihonion dul.! 10 placentitis. dlrecl effect of el1dolo~incs or in Oal11l11mory n:sponse III rel,1I tI ssue 

l\\·alker. 191)9) I he alalllhoic factors have been suggested 10 sl lIllulatc tht: grO\\th of 111051 

bntccllac {QUlIlll £'1 til .. ::!002}. These factors IIlcludc erythritol. pOSSibly slerold. honnoncs and 

Lllhl.'l !luh:-.I.I1lCCS Brucella orgalllsm has been reponct.ito sun 1\ C IIlsldc thc phagoC)1ic cclls: II1Is 

IS Illmntillllcd hy mluhltlllg phagolysosomc fusion and enhanecd by supprcsslIlg tht: 

m~ dllpcn.)\ld.lse 11 :0.1 halide S) stem and production of stress proteins p ro tcc tmg t he B ruccllJ 

orga111sIlls from hyd rolyti c el1 £)'I11es. The authors postu lated that III acrophages s en'c b o lh a S a 

mcans of <.\\OIdlllg killing by antibodies and complement and as a vchicle for system ic spread of 

IIlfcctioll. I Ill.' I.!nhanccd \I rulcncc of the Bruce ll a inside thc reproductl\ c systcm is supposed tn 

he IhL' conseq ul:ncc or lhe incrcascu level of the sugar eryt hrilol. J four-carbon alcohol. \\ hlch IS 

mallllillJlcd I n I he r cproductl\ e s ystcm ( 0\\ Ight and Yuan. 1999). Bruce lla has been kno\\ n 10 

calise Intcrcotylcdon~lr) thickening wilh gelatinolls Ollld. the cotyledons are frequentl) nccroUc 

c(l\"ereu \\ Jlh thick hro\\ n c\udates. and aborted fe tus IS edematous \\ ith \:mous degrcc 

mOmlllllaliOIl of the organs (Blood and RadostJls. 199: Selfen.1996. \\'eme~ and 

K.IJJen.~IUI~1 In n1.lh.' t:JJ11ds. 1I1lhmmalJon and enlargcment ofthc cpldIU~1l1IS. char.lctcfl/cli 

h) h~lJl."rpL.l~"I. Lit!gl:llcrallon of tuhular epnhdnllll. orcilllls ant.! Il1flallllllallon of other accc~!lo~ 

SI:\ orgi.llb .tn.:: common (D\\ Ight and Yuan. 1999: SCI fen. 1996; \\'emcry and Kaadcll. 201l:!). 

~ -l.5 Immune response 

Once thc Brucella orgalllslll enters to the body of thc al1l111al and causes mfcc llon. II has hccil 

"no\\ 11 10 enhance the humoral and c ellm edlaled I 1ll1l11llle responses I n I hc host (FAD. I 989: 

SClfen I 99(), \\ '~J11er) ilnd KaaJcn. 2002). As the o rgalllsl11s arc facuitalin:' intracellular 

org3nIS1l1S. phagocyte!; play a ke~ role In mJlIJ.tlllg T-IY1l1phoe)1CS ~clcascs c)10kines thai aetnalC 

1lI<lcruph.I:.!I.'~. \\ hidl 1 n 1 urn l" OIl1rol Bmcdla by reacli\ C o\ygen Intenncdl<lte Ig~ I alltlbodle..;. 

\\Iuch .. lppc;tr Il1lllall~ alter mfccuol1 and 10\\ Ic\cls of IgG \\111 cause complement-mediated 

lySIS ('If Bnlcdlt.l Ho\\e\cr. dc,·ated !e\·els of IgG appe<lr 10 al't as blocking anllhodle~ that 

1111.)dul;lIC the ahillt~ of the complemcl1llllcmbrant' attack complc\ to lyse cclls. ThiS ma~ account 

for rl.·SI:..t.Ulce tl) l'l)llIplcmc:nl mediated l~sls In the facc of high SpCCI fie antlbot.!~ Ic\ els and the 

l,tek ofcorrclallon h(,I\\eCn proteclion and high anllbod) liters (Walker. 1999) 
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The 0 chain of smooth Iypopolysaccharidc complex of the cell en\ elope together \\ Ith the outer 

protein cpnopes ha\ ~ contribute role as protecti\c immullogens. On the other hands. the 

11l11ll11llogcnCSII) ortllc nOll-smooth \'ariant IS relatively 10\\ , The 0 cham specific antibodies play 

<l m 'lJar role I n p rotCCtlvc Illllllunity. but don ot eliminate the orgalllsJ11s as they arc protected 

bClllg llltracellular (Corbel. 1990). The le\el and duration of the immune response has been 

reported to depend 011 man) factors such as \ Irulence of the strain. age. sex. species. pregnane) 

and the llnmune status of the host. Both antibody and cell- mediated 1J1ll11Une responses are 

Jwgnostlcall) useful. but the formers han; lent themselves most rcadil\' (Q quantltatl\ C 

measurement (\\'110 1(86). 

2 -l 6_ Diagnostic methods 

Bacteriological mel hods 

Accordll1g to Walker (1999). appropriate samples for (ilagnosis of BrucellosIs depend on <ll11l11al 

'Pt.:L'lCS afkcted. specIes of Brucella 111\01\ cd. and chlllcal presentation. absccs matenaL semen. 

\agllli11 flUids associated \\ IIh recent abortIons are useful for recovering organisms anlllllortel11 

\\ilk samples far antl11ortel11 Isolation altempts and for ImmunodIagnostic e\'aiuatJon Smears are 

made from spccllllens and stamed b~ the l110clified Zelhl- '\eelsen (;\ lZ'\) stam Brucellae appear 

I" "1ll:11L red- "-I<lllllllg coccohacdh III clump" hecause of their Illtracellular gro\\ th After 3-5 days 

II1l:ubJIIOIl on selectl\ t.: 3(,TlIll1 agar plnpolIlls. smooth. glistening. blUish. translucent colollies 

appt.:ar (QUlI1l1 1.'1 a/ .• 1U(1). 

Serological \lethod 

In thc recent IIlYestlgatJon. tilers of I: 1 00 or l11gher has been taken as dmgnos\Ic c\"ldcncc for 

c,1Il1el brucellosis and full corrclatlOn between all sera has showed I: 100 or 11lghcr IIlcrs m thL' 

L.S platc aggltninatJon test and posJl]\'e reaClion \\ ith the Rose Bengal Test (0 I.E. 1(92) The 

test procedure outlined for the diagnOSIs of ho\ lI1e bmcellosis can be applied for camels (OlE. 

::!OOO). To \\ hat extent bIOchemical and phYSIOlogIcal peculianties of camels could comnbute 10 

the lest. result vanablhty IS not \\·ell defined. Lacking of agglutinating substances (that reqUired 

to cluster globules) III the camel 111l1k affectc.::o Ihe application of con\'cllllonal mdk ring lest 111 
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Ihesc ul11lllals (Slmlcn ef lIl .. 1(97). Like \\l SC. lIniJkc olher animals. camcls 1I11lqucly posscs a 

t~ve of dimcnc imll1unoglobulincs Ihal consists of two heavy chains only. lack ing Ihe light chains 

(Pllslrom. 2002: Su el ul .. ~002 ). where its effects is not clear. 

\ ccordlllg 10 Seifert ( 1996). the lise of serological diagnosis is directed 10 the detection of 

11l1mullological response 10 the agent or the presence of an tibodies usi ng \aJ'iolis serological 

tt:chl11ques and he clIed that. RBPT. eFT. MRT. ELISA. SAT etc, are some of serological tests 

are widely lIsed in diagnosing Brucellosis. 

2..1 - Prc, alenee of camel brucellosis in Ethiopia and ItS neighboring count ri es 
/ 

Bruccllosis I.:i. a \\ idel) spread disease In caillel producing hom of African countries such as 

Ethiopia. Eritrea. Somalia and Sudan. According to Radwan el (II (1992). higher ~cropre\"alencc 

111 (" .. \]nd~ rilL ... cd under 1I111:lbl\ C l11<1nagclllelll sY.:i. tCI1l.:i. than those hcrt III bad.y,mls of houses III 

.. mall ~roup-; III Saudi \rahla 

2A.S. Control and preH::nllon 

lhc strategic,,:, for pre, cntlT1g BrucellosIs ha\c suggested to adopt to the allllllai \\ IIh 1\\ 0 

ahcma\l\c (Seifert. 1996. Abbas. Band Agab.H. 1.002): Test and slaughter pnnclple Ie. 

recognllioll of all 3111111als 1I11l11Ullologically responded to Brucella infection and subsequcllI 

cullmg of the reactors. as \\ ell 3S "accinatioll of exposed herds \'. ith inactl,'llteu or 1I\'c \ accinc 

Attenuated 11\(' \'aCC1l1CS ha\e bccn fOllnd to gl\ e the best protection aga111st BrucellOSIS arc' 

~trdln 19 jl:jlJl:!.. Il)_ ~ 19). stralll Rc, 1 attenuated B.lIlel/l(!/lsls stram lIscd for '3cclllatlon or 

~ll1all rUllll1lants and also for heef callie. ThiS \'acclIle llsed parentrally \\ Jlh Ollt callslllg Side 

reactions 111 pregnant anllllais. Inactl,·ated ,-accines with Brucella anllgen pro' ide a short- living 

cOlllparall\"cl~ 10\\ Illlmuno protectIOn effecl. 4520 (Dypha\"ac). I-I 38 and 8112 H ]I) arc 

some ol"th(' Ill,ICIl\<ited \3CClllCS under usc (Seifert. 1996). Recent studies (SchUring ef (II 199..1) 

has sho\\ n that a stable rO\lgh \,anant or vindelll B. ahorlils 2308 that has been deSignated as 

RB51.ls kno\\ n to dllllinish 'Irulcnee in comparison \\ ith strain 2308 and 19 \\ ilh no rOrlllatlon or 

11 



OPS specllic anti bodies. Strain RB5 1 may serve as an alternat ive vaccine for cattlc because of 

the close genetic re lationship among species of the genus Brucella. 

Table ::: 

countr: 

Entrea 

Tthlopi a 

Somaha 

SUdan 

A summary of Camel brucellosis prevalence in Ethiopia and lis neighboring 

countries 

----~l\~o~.~cc~s7te~d~-~I,..rc\'~'a"I"el;;c,e"e;--SOur·cc~e----­

~'~---r\~~~c-r . 3.1 Omer ef (I/. (mUm 

762 

250 

1039 

''\'''S' _.' 

80S 

I ,­.' 

3.5 A/\\ai el (II. (200 1) 

5.5 

8.0·11.0 

I O. ~ 

Domenech (197 

Richard . (1980) 

Tcshome e{ al . (2003) 

Ahmed and IbraliiiiilT91i0} 

Andreani el al. (1982) 

3.1 Bauman el al. (199()) 

0.3-1.9 

8.5·11.5 

11.0 

-.:U) 

~ .9 

1HI 

13 .9-·D .9 

8.0 

Bauman and Zessin ( 1992) 

Borns tein CI al. (1984) 

Ehlll (1982) 

Abbas <I "I. (198- ) 

Abudamlr el al. (1984) 

Agab el a/. (1993) 

i\1'Jid ct al. (1999) 

Osman and Adam (1987) 

Source. Adapted from \I cgcrsa (2004) 
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J . . \I,'\TERI r-\LS AND I\IETIIODS 

J. I. Sllld~ ar(' ;t :lnd population 

nll~ s[lLd~ \\ as conducted 111 l\\ 0 districts (Jijiga and Bablle) of the Jijiga Zone of the Somail 

;\atlonal Regional State (Figure I) . Jijiga and Babi1e districts are locatcd cast of Addis Ababa al 

6301...111 .md 561km. Generally. the Jijiga zone represents a \'aSI lowland a rca 0 f S i'\RS and i :) 

bordcrlng 10 thl' \\CSI \\ ilh Oromia region. 10 Ihe north \\ ilh Shinilc lonc. to the cast \\ ith north 

:-'ol11<1l1a dnd 10 the southeast \\!th Flh: and Degchabur lone. The climate IS generally semi and 

dlUI and \\ 1111 an llual a\cragc rainfal1 records 560ml11 the annual daily minimum and maximulll 

tcmperaturc ranges from 13 - 27;C (Teshomc. 2001). The total camel population in Jijiga lone 

consists about 29.000 (LCl\'RDB. 2006) (Table 5). The area is IIlhabited by ddTercllt tribes of 

S{)l1lall L'nIllI11Unllll·~. OI\\l1lch tile )·cbt'rc . .-\bsklil. Gt.xlcbursi. \Ii:llingur. I3 crllrt'. Glri. Ild\\)<I 

,md .l.lrso <Ire I...nO\\ n [0 be camel 0\\ nmg tribes III the area. These camel herders. unlike other 

pastor.llists 11\ IIlg OUi of the .ltjlga zone arc not Illlgratlllg or \\a'I...lIlg long distances 111 search of 

pasturc and \\atl'r 10 other arca. The) arc shiftlllg thclr al1l111.ll:. \\uhlll Ih~ JIJlgd 1011t' 10 ;trCdS 

\\ hcrt: good gr<.lllllg pasture and \\atenng IS a\'allablc. 

1 ,Ibk' ~ LI\estoch: population III JiJiga Zone 

Dlstrlcl Cattlc Sheep Goat Camel Equine Total 

JIJlga 139~~2 3-59-0 156629 8 ~ (J3 111 (() 693000 

Kl'hnhl'~ah (16()25 1'9385 -~-O9 396- 5-]<) 330~65 

\" b~rc 665o..J 1"89-6 753 28 39~~ 5739 330~6~ 

Ilarshlil 5S191 15M1O-l 6-~-0 3~51 ..J998 290-1..J 

lJablk 9-'-~ 2626-~ 109381 5789 838~ ~8~{)OO 

(jllT:.UIll :i99Sh 1(231)1 1>~~o3 3~..J<> 5051 29535 7 

~tud~ dlstncts (,Ircas) 

SOl1rce LC"RDB.l01J6 
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Figure Map of Jijiga Lone east of Addis Ababa 

3.2. Study des ign 

}!,\itG!:YrJA 

.' 
.' 

I 

,~ 

'. 

A cross·scctional epidemiological stud: and questionnaire survey \\a5 carried out on call1el 

management practices and the sra!Us of camel brucellosis frolll October 2005 10 March 2006 in 

Jijiga 10\\ lands, Eastern Ethiopia 

3 2 1 Sample size determination 

Sample SILC was determined uSing a method recommended by Thrusfield (1995) for simple 

random sampling Sample size calculation was based on (he following formula 
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, 
1.96- p( I-p) 

d' 

\\ h~r~ d (J.02. P O.03(Jo'ol . n des ired sample size 

A~cordlllgly_ 2-9 alllmais \\ere supposed to be sampled. However. to l11ercase the precision .." 

.lIlllllills \\ere selected from the 1\\ 0 districts. 

1 ::: ~ Samp lmg Il1cthodolog~ 

Ihe 1\\0 lhSlnClS \\ere pUqlOSl\ely selected based on acccssibiht) and camel population ::!() 

,cttlclllcnt areas \\ere selected from JIJlga district \\ 11IIe 10 \\ ere selec ted from Bahilc dist rict 

randomly_ This \\ as follm\ ed b~ aga1l1 a systemauc random sampling of \I1dl\ Jduat illl1mals fOllnd 

III Iht' scltlemcnts. Accordlllgl~. 185 herds O\\lllllg the selected 81l 1l11Uis \ \ ere Included 111 Ihe 

..;lttd~ hw the ljUC:'1I011lliltrl' sllr\t!~ 011 m"lllagl.!ll1l..'lll pracun:s herder:. (households) from thl.: 1:-"5 

,\\.·kdCd fanns \\ae sC'lected b: sI111ple random sampllllg_ 

33. lJala Co llec tion 

.~ J I '-.>UI.'SIIOJlJli.llrl' sun c~ 

.\ ')trllclUred questionnaire \\ as prepared and 100 camel 0\\ ners were Inter.lC\\ ed (Anne, 11 The 

lJut:sllonnalre \\ as pre-testcd 111 the field. <.ldJusted as required to charactcrlle the producllon 

s\sll!111 ilJld to Idenlll~' r1Sh factors for OCCliITenCe ofhruccilosis. 1:1 the queslJonnalre sur.e~ herd 

,Iructurl'. management <un.! IHclene factors that i.lrC bclie\-ed to 1I1flucIlce the spread and 

m;llnll'nancc of brucellOSIS. hlstor~ of major dISCi.ISCS III camels. OCCUITcncc of nhOJ1101l or 

stillbirths. camel husbandr) syslem. graLing and \\ <IIering system \\ ere conSidered. 
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3.3 2 Sc:rologlc.il sun c~ 

Blond sampks \\ere collec tcd once from Jugular \CIIl of each selected camel usmg plain 

\acut<1111er tuhes The blood samples \\ere allo\\ed to clOl at room temperature. Then. serum \\as 

rl..'Co\~n:d 111 separated plastic tubes. Whene\er. serum \\as nOI separated from clotted blood. 

centnfuge \\as llsed for serum separation The separated serum \\as stored at -~ ()''C umil both 

RRPI .lI1d ("I 1 \\ere perfomled \1eaJ1\\hilc. IIldl\ldual ammal based data regarding age. se \. 

herd si/e. number of c;lh es produced. occurrence and number of abonions and sullbmhs \\ ere 

collected from breedlllg camels (Anne, 2). 

~I..'n.·c:nlllg k'SI h~ RO~L Bengal Plate Tesl ~ RBPT) 

..... nllgL'1l and saa n:qUl red for eJch day for serological tesung \\as taken out fonn the cold storage 

Jnd brought to room temperature before tesung was undertaken. The RBPT test \\ as camed out 

Jc~ordlllg 10 the method descnbed by ..... lton ('1 ul (19- 5). The amlgen \\ as obtalllcd from 

In"'~'!ll''.. POllrqul..'r ; ...l '.J \lompcllier Cedc, 5. Fr.1Ilce The RBPT \\a~ pcrfonned Jt the 

\! h' "'f\ t lr,'r<lttlf'\ J:"dCU!t\ 1 \L'tennJ.0 \IcdICIJ1L' of AddiS Ababa LI1I\ers!l~. D~brL' 

l~H Thl; details of the procedures of RBPT are presented III Anne, 3. 

1\.1 .. 1t l .. ... .. '1.1 I) RBPT \\ ere subjected to eFT, \\ 11Ich \\ as perfonncd al "allonal \ ' etl'nnar~ 

Instllutt.~. Ocbre leI!. EthiOpIa Preparation of the reagents and the eFT test \\ere perfomled 

Jccordm~ to Ihe protocols recommended b~ OlE (200-1-). Antigen. control sera and complement 

\\ere oh!amcd from the Bg\\'. Berlm. Gennan~ Preparation. titration of reagent" for CFT and 

!11ul!lpk' .. ('r<.l tedulll.\UC art' sho\\ n In Anne, 3 

D..ilJ \\J.!'i stored III \1Jcrosoft (\1SI E,ce! Spread Sheet program. and \\ere anal~7ed usmg \\-m­

eplscopL'::! U (Thruslield ,--'[ al. 2001) and lntercooled Stata - .0 for \\mdo\\ s (2001) to detemlme 

pre\a!ence and JllJI~/c the assoClalion \\lIh risk factors The stallstical methods lIsed include 



dcscnptJ\~ stilUslics and Uill\.matc logistic regressIOn. Sex. age. herd slIe and pant} \\erc 

,onsldered as Jlot~l1Ilal nsl.. factors ror IIldl\u..iual al1l1nal sc ropn!\ alence \\ 111le di strict and herd 

SI/(' \\ en:: considered for herd le\ cl sCfoprc\alcncc 
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~. RESl' I.TS 

-' .1. Qu{'si ion c r sli ney 

~ I I Camel herd composition 

According to the result of questionnaire survey. the members of the COll11llllllilY in the study area 

kept til ((erelll types of animals together with camel for variolls purposes. Camels arc found (0 be 

the m<llll production i1nllnals the areas. The highest propol1JOl1 of the fanns (40 !~'o) had bOlh cattle 

and shoalS as supp]cmcllIary 10 the predominant camel herd while VCIY few fanns (4 °0) had 

cqU11lCS 111 addition \ 0 cattle together with the camel herd (Table 4). 

Table -l Proportions of herds \\ lth di rferelll compositions of lives tock species 

I \\t'-.\ock ("lh'l'lC"') " 0 of camel herds o, u from tOlal 

t <l111el" unl\' 16 16 

Call1d ... &. callie '? ,- '? .,-
<.. ;ul1c)".\.;auk & ... hoab ~O ~O 

( anwkcattlc & cqui ~ ~ 

Camel. "heel' &: goat b 8 

Ihe mean camel herd sJle \\as 11.- \\!tll the maximum and minimum values belllg 100 and-L 

rcspcctl\cly. The camel herd 1I1 the study areas \\as dominated by pregnant camels ( 21. 8°~o) 

follo\\ t:d by lactatlllg (21 °'0) and non-lactating camels (19.3 %
) in thai order (Table 5). Camel 

buH" constHu\cd olll~ 12.-4°/0 of the herd. Females in genera! constituted about 7-l.6 0 0 of the total 

herd \\ hlle IlllllUHurc <lllllllais made 15.-4%, of the herd. As to the experience of camel herdlllg. 

rc.spondcnts described that they had il"om -4 years 11l1llill1111ll to 50 years maximum camel raring 

practice In the area. ivlcan \"alue of experience 23.97 years. 
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lahk 5. Camel herd composillon or structure 

Camel by reproduclI\c status 

Pregnant camel 

Lactatll1g camel 

Bull camel 

' on bre~d Females 5 years 

L 11\\ caned male 

lll\\ caned female 

Number of camels 

426 

482 

466 

r-l 

19' 

18-

30 

48 

% from the total 

19.3 

21 .8 

21 1 

I ~.4 

89 

12.9 

14 

1 1 

.\11 r~:.puIlJt.::nts (100' 0) \\ t.::rc cJmel herders and descnbed the purpose of camel producllon 10 be 

mamly for milk (8-l°0) and to some extent (IO%) draught mitigation and herd accuillulallon (6"n). 

CattlC' \\cre lllall1l~ kepI ror mtlk producllon \\htlc sheep and goals were used as the SOllrc..:~ or 

meat for home cOnSllmptlOn and lI11medlate cash income by sells. There are some IIldlC,ItIOns. 

\\ h,ch suggest that nO\\ a day the number or shoats decreased from the \i\-estock herds Donkeys 

an: kcpt lor Iran:.portatJon of\\ .. ner and other matenals for home usage. 

;\(cordlllg to S- u" orihe respondents. - 5°0 orthc totalmdk productIOn III the household \\<IS sold 

10 Iht.' ncar by urban d\\eIlers {mallliy In .I1JIga (0\\11 ) to generate lI1COllle. The remaining 

~ald they lise mtlk only for home consumption All the he rders (100%) consumed fresh ra\\ IllII\'; 

\\ I1hout any heat treatment but nllxed \\ I1h bolied lea. Came meat was consumed III the area 

cooked but some ( J S" 0 ) also consumed Il\er and hump of camel as ra\\ . 

..\ 1 ~ Lund managemelH and health care practices 

In all the sampled households. "cm lues like he rdlllg and \\ atenng. \\ ere done b: young and adult 

milk On the other hand. mllklllg \\as done by <ldult males (56~0). young males (31 %) and young 

and adu!t females (13 ~/O). Accordlllg to the herders the main \\ater sources dunng dry season 

\\cre Iradwon,11 \\ell:; (59"/0 ) \\hile the rest ( -ll ~'o) used also ponds. Camels III the area \\ere 
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stayi ng without drinking water for 5-20 days in the dry season In the wet season, camels stayed 

longer (for more (tum 24 days) without watcr due to the face that they also get water indirectly 

from the green fced avai lable particularly cactus In some cases (7%), ca mels were allowed to 

drink water from ri vers in 20-24 days interval The main water points in wei season for camels in 

the area include Jerer, Fafen and Daketa ri vers. which originatc from the highlands of Oromia 

Region and the surrounding areas of the Jijiga lowland During the prolonged dry season, the 

shortage of water and pasture become severe and hence camels move about 30 to 40 km in search 

of water and grazing pasture. 

According to the respondents, the most important camel diseases prevalent in their herd include 

trypanosomosis (93°0), anthrax (8000). pneumonia (7000). bent- rlcd: (590.'0 ), abscess (5900). 

endoparasites (54 0
0). ectoparasi tes (51%). abortion (30%), wound (23 0

0) and paralysis (5 0 0) 

(Figure 2) 

100 93 

90 80 
80 70 
70 

59 59 ,., 
u 60 54 51 " '" 50 " 0-

'" 40 ~ 30 LL 

30 
~ 23 20 

_D 10 5 

0 0 

Figure 2 Camel diseases prevalent in the study area according to herders 

21 



The most imponant diseases mentioned as causes of abonion were trypanosomosis (S4%), 

anthrax (20%), endoparasite (9%), coxic plants (8%), sunscroke (5%) and pneumonia (4%) 

Bmcellos is was never mentioned as a cause of abortion (Figure 3). 

5% 4% 

8% 
O Tryp 

o Anthrax 

o Endopara . 

54% o Toxic plant 

o Sunstrock 

o Pneumonia 

Figure 3 Diseases suggested as causes of abonion 

Deliver) and mating assistance to camels were strictly the job of adult males (99° 0) and you ng 

males had very limited ro le in these aspects ( /4}o) Mas! o f the farmers (65°0) got animal heahh 

service in public \eterinary clinics. whi le a significant proponion (3000) administered \etcrinary 

drugs by themselves Small proponions were totally dependent on traditional healers (5°0) 

The farmers also mentioned disease symptoms. which are suggesti\ e of brucellosis including 

abortion, stillbirth. and swollen joints. which occurred in 64%. 35% and 27° 0 of the herds in a 

year, respectively As described by the herders. aborted camels are culled or removed from the 

herd by selling and aborted fetus and other materials are left on the ground Most of the herders 

used breeding bull from their 0\\ n herd (900/o) \\ hile the remaining proponion (1000) used village 

bull The majority of the farmers herd their camels separacely (61%) and about 34°0 of the 

farmers practiced mixed herding Almost all of the camel herds (98%)had separate night resting 

area and only 2% were sharing wilh catt le and small ruminants 
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..l .l. Se ro logica l surny 

~ .2.1 Individual animal seroprc"alcllec 

According to the result of RBPT and eFT. the overall seroprevalcnce of camcl brucellosIs 111 th~ 

stud} area \\as 2A3 % (20 822), Among the 36 sclt lemcnl areas included in the slLnk 
~ . 

brucellosis was detected in II. which are dispersedly located in the s tudy area. Higher prc"alcnce 

\\'as found in Jijiga area than in Babile (Table 6). T he titration ranged from I : 10 to 1:320. 

Tah1c() Seropre\alcncc o/" camel brucellosis al an imal le\'cllhc two dislricts 

District N 

.lijiga 

Bahile 228 

Iota I 822 

N= number of animals examined 

Number of positive animals (Prevalence) 

RBPT 

23 (3.87) 

5 (219) 

28(341) 

CFT 

17 (2 86) 

3 (1.32) 

20 (2-13 ) 

Age. SC\. pant)- and he rd si7c \\ere considered as potential risk faclOrs 10 Ihe seroprc\alencc of 

camel brucellosIs al individual anll1131 level \\ ere fitted in uni\'ariatc logistiC regression model. 

The results re\caled that all Ihe factors had no significant effect (p>0.05). 1I 0\\c\cr. high 

seroprc\alence \\ as observed in camels greater than -l- years of age (2.60/'0 ) than in those under -l­

~\>ars orage (1.7~n). The prevalence \\as also higher IIllllale (2 8%) animals than femCllcs (2 3°0) 

and the pre\ Cllene!." Increascd \\ nh parity number and herd si/e (Table 7). 
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lanle 7. 

RI::::.k r<tClor 

SC\ 

Age 

lI erd !il/l' 

Panl~ 

T he effec ts o f po tenti a l ri sk facto rs on indi vid ua l an imal scroprcvalcncc o f camel 

brucellosis 

( · i.l I~gor) '\ l\umber posiu\ c 95°0 C I P-\-a ill t: 
j Prc\-alcllcc) 

\I alc 181 5(2 8) 0.0 12-0.066 OA97 
Female 641 15(23) 0.0 14-0.039 
~-~ 174 3( 1.7) 0.009-0.06 1 OA 97 
>4 648 17(26) 0.0 16-0.042 
~-20 "08 3 (14 ) 0.005-0.044 OAI 9 
~1--,4 325 8 (2.5) 0.0 12-U.049 
~34 "89 9(3 1 ) 0.0 16-0.059 
Heifers 192 3 ( 1 6 ) 005-0.048 0.5UO 
Slilgie pari ty 158 4 (25 ) 0.0 I 0-0.066 
Vlult iple parit) 291 8 (2.7) 0.0 14-0 .054 , number oll)h~cnatlons 

-t 2 2. Herd-It::\ cl seroprcvaicllce 

Among the 185 herds ill\'csilgated III Ihls study. 28 herds had a' least one POSitl\"C reactor after 

RBPT and 20 hy CrT The resuli rc\caled an o\erall herd \c\eJ scropre\alcnce of 10.3H o 

(I I) 1 "\5) \\"nIHIl herd pre\ <lienee \aricd from absence of reactor anima ls to presence of olle 

n:actor 0 lit 0 f the herd ( 0 to 7 " 0 0 ). Herd s i/c a nd d iS lricl \\ ere C onsidercd as a potcllI lal nsk 

factor <lJ1d h!Sh . .:d b\ lllll\ anate 10!!lstlc regressIon. The result sho\\ ed that 0111\ herd Sill' had . ~ ~ . 
significant effect on herd-Ic\cJ seropre\'alcnce (p<O.O l) (Table 81. The herd le\cJ seropr,(::\,lknce 

I11creascs \\ Hh Ihe IIlcrement of herd slIe The O R IIldicated that the chance of geHing a f'lnll 

IIlfcctcd \\!til hrucellosls \\ as ~ . 69 Illnes higher III larger herd sile than smaller olles. 

Table 8. Risk fac lors associated \\ ilh seroprevalence at he rd level 

RIsk ratcgor~ '\ ,umber pOStll\e 95°'0 CI P-\allJ(' OR 
1~lclor (Prc\,llcIlCe) 
Herd SilL' 4-211 "5 3 (4 .0) 0.OJ3-0.121 0.003 269 

21 -34 70 7( I U.O) 0.U50-0.202 
-34 40 9(225) 0. 127-0.400 

District Jijiga 133 16(1 2.0) 0.076-0. 190 0.21 8 
Babilc -, 

) - 3(5.8) 0.0 19-0. 173 
, ntlmhl'r of Ilh'l'n 311On<; 
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5. DI SC SS ION 

In the present ~tud). the 0\ crall camcl seroprc\akllcc is 10\\ (2 ... U % ) \\ illt \ ariatJons from 1..1 Un 

and 2.86°1'1 111 Jijlga and Babile districts. rcspecllvcly. At the herd and \\uhlll herd Jc\el 

scroprc\aknce \\as 10.3°'0 and U-7.71l0. respectively. which is about in accordance With the 

pre\ lOll S reports (Teshomc. 200 1). but higher than that of Megersa (2004 ) in southem pan of the 

count~. In ditTerel11 pans of Ethiopia. higher camel seroprevalence ranging from 3 Ito 5.50'n 

-J.Ao,o \\cre reported (Oominech. 1917: Richared. 19 0: Teshomc el Cll.. l003: '\ Iegersa. 200 .. q 

\ 'anatlons 111 camel scrollrC\'alcnce ha\ e been reponed in sc\-erai A Ii-ican countnes such as 3.10'0 

111 Entrea IOmer l'f til.. ~O()(J). 111 Somalia a.3°w\.9 °0 (Baumann and Zessin. 1992). and -1 9°0. 

2~vo. 13.9--1.3 .'1"0.111 the Sudan (Abudalllir CI al.. 1984: Agab ('I a/.. 1993: .\oJajld (!/ al: 1999: In 

our studies. the 10\\ pre\ alence IS pOSSibly due 10 the. 10\\ density of camels population companng 

to the" Ide and t:x.tended grazlI1g land. the presence of many water POllltS III the mer path of the 

\allc~s Jml the restncted 1110\emcnt of camels \\lIh in the Jijiga zone. This IS further potcn1l3ted 

\\ IIh the good habn of the herder 111 timely culling practice of aborted females. as \, ell a<; nOIl­

eoncen mg females from the herds. Howner. the Isolation of B. ahorIlIs alld B me/uem/s from 

milk a nJ d \\ Ide range consumption of raw camel milk by the producers b) pre\ lOllS ,\orkers 

IlldiCales the pOlcllllai pubile hcalth halards of camel brucellosis. \\ hieh IS III accordance \\ Jlh 

pre' lOllS repons (Gamed el al . 1993; Stratt::n el (II. 1997; Agab ('I (1/.. 199-l). 

In the CUiTent study. the highest C'ompiL'mcm li\.1tlOnS tJlralion (1'320) \\as ('\aclly SlIllI!<iI' tLllhc 

rcct:'rt1 repon b) \lcgerSi.l (2(J()~) In southern pan of pastoral Ethiopia but Jo\\cr than the I. 6~U 

1111"<111011 reponed b~ Teshome (IT al. (l OO)). 

-\lthough not slgJll fic~mt. ther~ \\ as a slightly higher seropre\ alence of camel hmcellosis In older 

anllnals "hleh IS 111 line with prevIOus reports. Radosllts et 01. (199~) lIldlcated that II1fectlOnl1la~ 

occur m aTlllllals of .ill age groups but persists commonl y in sexually mature animals. This cou ld 

be due to the facl that honnones stich as erythntolmlghl stimulate the growth and Illultlplicatlon 

of Brucella organisms \\ hlch tend 10 Increase the concentration with age and sexual matunty as 

has been suggested earlier (Radostilis el.al .. 199-l\ The insignificant effects of age groups and 

se\ 0 n I ndl\ Idual 1 e' cI S eroprc\"alence are ina greemcnt \\ Jlh the p re\lOllS reports I n Ethiopia 



(l eshomc. 2001 ) and Saudi Arabia (Radwan el a/.. 1992) suggesting a s imilar susceptibility to 

brucellosIs C\ 1St among male and female camels of dl fTcrent age groups 

rhe herd Ic\t,.'! ~eropre\alnce \\as slgntficantl~ affected by herd Sl/e 111 this stud) (p<-O.OI). 

suggesting. that It \\ as the major risk factor fo r to detennmc the occurrencc brucellosis at herd 

Ic\cJ. This IS probahl} due to the fact as herd Sl7C mcreases. the chance of contact bet\\cen 

JT1Imais IIlcreases h::"ldll1g to Illore chances of IIlfcclion as has been earlier reported (Abbas and 

\gdb. :!()O~l. Thus. hcrd SI7e and density of 311I111al population together \\ith poor management 

arc closel~ rel.u..::d to IIlfccllon ratc (Abbas CIOI.. 1987: Abu Eisha. 1000; \\"cmery and Kaadcn . 

.10(2). In the area. camels are herding malilly 111 e:-..tended COllllllon grazing land separated from 

other species. hm accumulation of camels are obscn ed at water POll1ts like traditional wells and 

pond:;. dUring dry seasons. This Illight faCilitates the spread of d lscases mcludlllg brucelossis. as 

tht,.' ;lI1l1nals ha\c comaci \\lth each other ;:md a direct access to \\ater pOints \\hlCh the~ 

contamll1ated b~ thclr discharge and IOcreases the IIlfectJon rates as has also been reported 

pre\lousl~ (Rad\\an l'l al.. 1992. \IaJid t:I Id .1 999. :\bbas and Agab. 2{)02). 

fhL' managcment of cameb Jlong \\ IIh cattle and small rummants m the current stud~ area~ \\ "" 

abo reported h~ \1cgcrsJ t2i)O~) for Borena area The propomon of pregnant (.11.8"0) Jnd 

lactatll1g ~mlll1Jls (~I 10 0) found 111 this slud~ IS \er:- close to the repons of ;\legersa (~OOJ, The 

smllianties bCl\\een the curre-nt stud~ and that or~1cgersa (2004) could be posslbl~ due to ethlllc 

and ,lgroccologlcal slIllllarilieS 111 the t\\O areas. The herd le\el occurrence rates of abortion 

(hJ ,) and ~lIl1blrth (351)0) found III thi s stud) arc by far higher than the reports of \ legcrsa 

(200-J). This dillcrcilce could be rna\ be due to the \analton In the prC\alencc of other mfecllous 

dl'icases. \\ 11Ich can also cause anortloll \\'llson (199 ) suggested that other diseases sllch a .... 

tl"\J'anC> ... ,)Jll0SI:O; l111ght also cause ahl)rtlon 111 c\ten"l\cl~ managed allllllais. The rL:sponse 1)1 the 

Ilerdcr..;, III thiS stud~ also confin11s thiS 111 that the most Important Jisca.ses Identified as the cause 

of dborlhJIl In Lunds \\ ere trypano::,t,.ll1losIS (54 ,and anthrax CWo 0). 
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(,. CONI.Cl 'S IO'S .\ "II RECO~ I~lEN IMTIO 'S 

1 mill the pn.:~l!lll !-.ludy II can bl" concluded thallhr.: s,-'roprc\alcncl' orl:~ulld brllcdiosis 1Il.llpg<l 

I':OIlt.: . sOllth caSII:rn part of ElillOPI<I IS 10\\ at IIldl\ ,dual al1l111<11 le\ cl. \\ here as rdatl\ cI\ hll!h al 

herd I krd 51/\'" \\ as th.: major nsk faclor for the occurrence of scroprl.'\ "knee al herd k\ ('1 \\ III­

hl!,!h n~~ III humall hl.:lngs (hcrdr.:rs) dnd due 10 a close contac l \\1l111hc Infected herds. rhe call1cl 

l11iUlagt.:IllL'llt pract1t"cs III the stud, areas \\ere nol so lhffcrcnt frolll other areas •• bollt \\hld 

r('porlS .Ife J\ ;ulahlc 

.t (fciHe puh!!!.: <1\\ afCIlCSS alllong the COIllI1lUIlIt~ .IS to the C\h .. 'llt 01 thC' disease prc\ alenc\,. 

ill rcl.1I1oll hi thl" hilhll of L"lmSlll1llllg rd\\ (<lmcl milk 10 ,\\ ~lld the rcal jluhlll hl.'a1l1" 

h.vanl. 

(".1Il hell' n:dlll'c the spread and I1la1llil,!nanct: of 1Illixllon III c<lllld hr.:nls: 

BnILl..'IIIl"'I'" 1111.:-.1 hI..' ulrnh.H\.,d h~ c{llla\)tlr.IIl\\Il~ 01 \t.:h.:nn.Ir1.II1'" ..till! human 11I..:.dtl· 

IlT(lh.· ...... lol1.lI:-. h\~dhl.:! \\ Ilh thl..' puhhl..· • 

./ Funih.!r ~tud~ on Isolation Ill' the C<lUS,HL\t: agenl and Ilit.:mllicaIlO!l of Ih\.' hhH~PI.." I~ 

unplll1.l1lt III prl'\ r.:llllllll and (Olltrn\ or Brucella II1 I~ctton 
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8. ANNEXES 

Anne:... I. Questionnaire ronnat ror management practices 

Dall: 

Questionnaires ror individual camel oWllers 

RegIOn ... . ........ Zone ..... . District.. 

PA \ ·d lagc. 

:'\ame of respondent. ... Age .... ............. Se.'\ ........•...... .. .. 

Herd size: ... ..... ................... (a. Small. b. Middle, c. Large) 

0\\ ner e.'\ perience (years) ........ ....... .... .. Family size ............................... . . . 

II. Comparal!\ c llllportancc ofcJl1lcls and liS products 

I. T)-1>es or livcstock kept and purposc 

Species 
~ 

Cattlc 

Purpose 
J 

\ ,1 or_c_I_; k_' c_d_"--R_c_lat i ve 1l1lPortal~ CO_l_II1_1 __ -1 

~ , 
Goats 

I Sheep 

Camels 

I ~. qulnes 

2. What is the purpose or camel production? 

a. HIgh milk production 

c. Bush encroachment control 

:; Rank the 11:'(' orcamcls: a. ~Illk production .. ... ..... . 

c. Draught power ....... . 

c. Meat consumption 
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b. Drought mitigatIon 

d. Ilerd accumulation 

b. Transportations ...... . 

d. Cash income by sale .. 



-L Herd cOmpOS1t101l or Herd il1\entor) 

Breeding females dry (non pregnant) ........ pregnant. ........ Lactating ..... . 

Brecdlllg bulls .......... . Castrated male ...... . 

' on- brcedmg males (belO\\ 5 years) ..... 110n-breedmg females ............. . 

L n \\ caned males .............. . Unweaned females .................. . 

5. What amount of camel milk used for? 

5.1 hOllleconsulllptlon?(Percentfromtotal) a.(IOO%). b.75%. c.5000. d. 25°'0 

5.~ cash IIlcomc by selllllg? 

6. \ Illk consumption and presenatJon means 

Descnptlons 
>-

PreseT'. allon 
r- ---

Shelf life Idaysl 

Fresh Boil 

a. (100%). b.75%. c. 50%). d. 25°0 

Sour Smoked I Other treatment 

>- ~--------------------------~~---------L' suall) consumed 

>-. --~~-----+----------------~~-----­
Dchcac~ morc liked 

- Do !Oll slaughter camel at home'} ('t. ' ) ... 

a, for home consumption. 

c ceremon!. 

~ Ho\\ do you Con!'iumc camet Illeat a cooked. 

9. \c11\]\le.., and labor til\ ISlons 

Acm Illes Youngsters 

\Iale Female 
+ 

Hcrdlllg 

Watcrmg 

~hlking 

Dcll\eryasslstance 

... Ifyes for \\hat reason"! 

b. group share. 

d Emergenc) slaughtering. 

b. ra\\. C olher treatment 

Aduil 

\Iale Female 

,\Ialmg a"slstancc 
------------r---~----~ 
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10 .. Waler points in di ffe rent seasons 

Seasons I Water sources Frequencies I 

Ri\ er ! Ponds Traditional well s Flood water days 
, , 

Dr} 
I I , 

Wet J ~ 

II \\'ha l is the llldinll1eans of health care for your camels'! 

a, Traditional healer b. self-administered vet drugs c. Vel clinic 

1.1 .1 List lell to p camel diseases . . .. 

13. DI sease c\ellts in the herd (indicators of brucellosIs ) 

£\ ents 111 the Since three years Before there yea rs 

camel herd 

Ahorlloll 
f-= 

Sill! birth 

BIrth to \\eal.. calf 

Yes or no i'\ul11ber Yes or no Number 

Remarks 

I --~----'----i-----+--+------: 
Cycling female 

Bull \\ 1Ih s \\oll cn 

IC<; ts and J0 11l1~ 
J 

I ) I \\ 'hat do Ihink that cause abortion in camel s? 

13.2 What do you do with camels that frequently abort? 

<J . Sell. b. slaughter. c. keeping d. other ......... . ... . 
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IJ.J 110\\ do yo u nWllagc aborted felus! fetal membrane'! a. Leave 111 the field 

h RurYlIlg c Givc to dog d. others .......... . 

IJA \\' hat do lOU do \\ IIh female that doesn"t concei\c'! 

a. Sell. b. s laughter. c. keeping d. other .. . .......... . 

14 What IS the source of bull? a. From 0\\11 herd b. villagc bull c. others ......... . 

15 11 0\\ do )OU herd Camds? a. Sepan.llel)" 

C \\ Jlh C~ll1 l e. 

15.1 11 0\\ IS I1Ight rcsllIlg? a. Separate" 

b. \\ ilh \ ' illag~ hcrd. 

d \\ IIh slllall nlllllllants 

b. share with cHule. 

c. Sharc \\ IIh small nuninants 

15 . .! Do you sell hrecdmg fCI11Jh:- ') ('I" S) . ..... Iryes \\ hal is the reason ofsell lllg 

.1 Disease h. Infcrtlhl) c shortage ofmonc) d. o thers ..... . 
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Anne_\ 1. Scrum sampling fo rmal for individual camcls 

R..::gl on .. . . . .. ZOlle . .......... Distnct ............ PA .. . .... Oale . ..... .. .. . 

Cock -":0. I Sex I Age I Herd I Il erding e \. p~'ricnce Oreed1l1g female history IIllhl' herd 

~ ll.e (year) 

('a]vlIlg Abortio Stillbi rth R CI3 IlWc\ 

--L I 
n place ilia 

l- I ---0 

, I , , , 
. - .. - ~ ~ - - ~ 

> -~ ~ - - I -
I 

~ 

I I 
> -;-

I , 
I I ---i 

• ~ --'-
I 

-+-
I 

., 
,. 

I 
I -- --

I I 
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Annex 3. i\ lalcnals used and procedures of RBPT 

l\laterials used: 

RBPT bnlcella ailligen 

Kno\\ n posil1\ e cO lHrol serllm 

Kno\\ 11 negati\ c control serulll. 

Glass slide 

.\ I icroplpclte 

\lJcroplpette lip 

\ 11'\ II1g appllcator 

Procedure: 

• The lest sera and the antigen \\ erc left at a room temperature for half an hour c\'er~ time 

hefore th" test 15 slancd 

• 30 ~1I of test serum \\ as taken and placed on a clean glass slide 

• 30 ~tI of RBPT antigen was added to the side of each test serum 

• Then the antigen and the test serum \\ere mixed thoroughly by an applicator. 

• The glas3 slid..: \\ as shacked b:- hand for -I- Illillutes and 

• Flilally the result of each test was read b} looklllg the presence o r absence of 

agglutuwlIon and the degree of agglullIlation \\'as also appreciated 111 a \ cry good light 

source and \\ hen necessar: Illagnifymg glass \\as used. 
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Anne.\ 4. Materials lIsed and procedures o f C FT 

t\ lat er ials lI sed 

I. MIcro we ll plates (U·shaped). Multi channcl and single cil annc l micropipellcs. pipette tips 

Flasks and mcasuring cylindcrs 

3. Beam balance (Digita l balance) 

4. Incubetor. water bath. deep freezer. Cent rifuge 

). Vernal buffer. Alse\er sollHion. 

6. Complement. Hemolysin (Amhoceptor). Control Scn'a. Sheep RBe 

7. eFT An tigen 

Prcpanll ion of s hcep ,"cd blood re lls for the he l11 olyli(' sys tem 

I. Ten p! of sheep red blood cells in Alsner's \\ ere cenl ri fuged at 2500rpl11 for 5 millutes. 

2. The stlpemat3ni \\ as discarded and replaced by Veronal buffer di luents (VBO). 

3 Thc sheep red blood cells \\ ere reslispended in diluents completely. This procedure is to 

he repeated 4 limes. 

4 . Before discarding the supernatant after thc last washing. the volumc of the pac~cd cell 

\\ ill bc measured. 

5. The, olume of the packed cell \\as measured by placlllg an identical tube I1C\t 10 the 

blood cOlllal1l1l1g lUbe lillcd up to thc lcvcl of blood by a measured amount ofwatcr. 

6. By addition or calcub'lIcd amollnt 0 fWaier. a 2 % 5 heep red blood cell suspension \\ as 

prepared. 
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Amboceptor- titnltion 

I. Pre-dilution of amboceptor wns made in jumping dilut ion. 

2. Prepared I :500 dilu tion was made up to 1:8000. 

3. From these dilutions 500~tl was trans ferred to a set of lubes. always starting wi th the 

dllutioll I: 12000 dilutions. 

-l . I~d ofdiluents was added to each of the test tubes . 

5. O.5~1 Of2°o sheep red blood cells was added. and shacked wcll. 

6 The tubes \\ ere kept on the bench for ten minutes. 

7. 1 ~t1 of complement at a dilution of I :-l0 is \\'as added. 

8. The last tube showi ng complete hemolysis. minimulll hemolytic dose (MHD) \\as read 

and recorded. 

E, aillat ion of com plel1l C'nt 

I. Set up of J rows of 9 tubes each \, as prepared. 
, ;\ I :-lO complement \\as prepared. 

Complement was added into the 9 lUbes increasi ng by 0.05ml nery time. starting \\ Jth 

11 . 11111. 

-l. Diluent was added into the 9 lubes in decreasing amount by 0.051111. sta rting wilh (JAm I 

5. I 5~d or diluents \\ as added into the tubes \\ ilh the com \\ ell syringe. 

-I he set tubes \\ ere placed 111 a 3 - "e \\ ater bath for I hr. 

().5~tl oC2°'o sheep red blood cell \\3S added in all lUbes 

8. 0.5 p I of amboceptor at work ing dilution I: 1000 was added in all tubes. 

9. The tubes \\cre properly mIxed and put again in the water bath or 3tc for anOlher :111 

11l 111 utes 

\0 . ThL' test "as read by rccordlllg the 1111!11mUl11 hemol ;n. ic dose of complement (?\ lfID ). 

\\ hlch was represented by the first lube showing complemelll hemolysis. Thc next tube 

comains the full hemol~1ic dose (FHD). 

rhe cOl11ph:mcnt dllutlOlF2 FHD,cilutlon of complement. 
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Ti tration of:lnti ge n 

.:. \lIcrotllcr plate I 

I. 25 ~I of \'80 \\ as added m all ClipS (\\ ells). 

1 

3 

25 ~d pre-dIluted antigen wase added to all ClipS of ro\\ A. 

B) senal doublmg (mo fold) dilution 25Jd of antigen \\ as transferred from ro\\ A 

to B. and agam from ro\\ B to C. etc; until ro\\ G by multichannel pipette. 25~t1 

mixture was discarded from ro\\ G (ro\\ H \\ ill a ni) contain the diluemsl 

.;. \hcrotllcr platl.'" II 

50 ul o[\'BO \\as added to all cups. 

SU J.lI of pre-diluted (1.2.5) III act]\-ated posltl\,e control serum \\ as to all wells of 

call 

3 50 ~I \\as senal" transferred by two-fold dilullon from col. 1 to col 2. and again 

from col ~ col. 3 etc until col.I I :;O,ulls 10 be dIscarded fTOm col. II 

.:. .\1\ \ plale I and II 

, 
~s III \\ as transferred from plate II to Plate I 

50 ~I ofcolllpkment 10 I -10 dilution \\as added to all cups of plate I 

Platt.~ I IS to bl.: kept 10 a refngerator. cmered \\lth second empty plate (cold 

fl\.allonl 

~ The follo\\ 109 da). 50lIi of 1 °0 sheep red blood cells. amboceptor's prell1l\{ure. 

equal \"olumc II e 25ul) of sheep red blood cells. 1SlIl ofa I 100 \\orkmg lhlutlon 

of 8mt"loceptor \\ as added to all cups. 

5 The plate \\"as co\ered \\ nh sealing tape. shaken \\ ell and was kept III water bath at 

Y- c for 3() n11lL 

6. The lasl cup \\ Ith 5U- sedimentation was read and recorded" The highest dilution 

of anugen \\ Ith 50- sedimentation IS the Imlltmg antigen concentration or the nght 

comer \alue 



T he test proper: Multiple sera techniqu e 

l'slllg standard 9(,H\ell miCro titre plates with round (U) bottoms. the technique is usualJ) 

jlL'rlomled as 1'OlIo\\s. 

1 25 ~d of diluted lIlactl\,ated test scmm arc placed in the \\ell of the first. second and third 

nms The second ro\\ IS an an ll~complel11cntary control for each serum. Volumes of 1S pi of 

CI r huffer are added to the \\ells of the first ro\\ (<Inti-complementary controls) to compcnsate 

101" JilL'k of i.1l1I1gcn. \ lllul1lcS of 15~11 of CFT hurfer arc added to all other \\ells except lhosl.' of 

the second ro\\. Senal douhling dilutions are then made by transferring 25 pi volumes of scnun 

from the third ro\\ 0",\ ards. 

2 25 pi of anugen. diluted 10 \\orkIl1g strength. and 25 Jil of complement. diluted to the 

Illullber of unns requln,xl. added to each \\ell ('xcept III the first ro\\ 

~ ('ontrol \\cll .. C011ldlllll1g lhluent only, serulll - complement - diluent. antigen -complcmenl 

diluent. complemcnt - diluent. arc sct up to contain -5 ~d total \olul11c 111 each case. A control 

sl.'rum that gl\'cs a OlIllII1lUI11 posill\c reaction should be tested 111 cach set of tests 10 \enl) the 

SeIlSll]\ It~ of test comlitlons. 

J rhe plates are IIlcuhat~d at 3- C for 30 n1mutcs or ilt ~ C o\"emight. and a \olume 05 or 50 ~tl 

.. lccordll1g to the tcchmquc} ofsensllized SRBCs]s added to each \\"cll.Thc plates arc re-lilcubated 

;.u J- C for 30 m1l1utcs. 

5 Ihe results Jrc read alier the plates ha\e been centrifuged at 1000 g for 10 minutes at J r or 

kfl to stand at ..J C for 2 3 hours to allo\\ un lysed cells to settle. The degree of haelllol} sis IS 

compared \\!th standards correspondlllg to O. 15. 50. 75and 1000
0 lysis. The abSence of anti­

complementary aClIv]{y IS checked for each seml11 111 the first ro\\ . The reading o( results for the 

CrT \\as earned out i.1S follo\\s When there \\JS complete fixation (no hacmol)s]s) \\l1h clear 
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\\.lIcr supcmatant. result was recorded as + -+ + ... . nearly complete lixallon (75°'0 cleanng) as ~ + 

'. p::tt1131 haemolysls (50°'0 ) as ... -<- and some fixation (25% clearing) as +, or complete lack of 

lixutlon (complete hemolysis) recorded as O. Prevalence rale was determined \\ hen both lest 

results arc positi\'c. 

IlUcr{JrClaltOn sera \\ IIh strong react ion. more than 75% fixation o f complement (3 ..... ) .It a 

dllulIOll or 1.5 (Oohoo ct ul.. 1986) or alleast \\lIh 5 0~,o fixation of complement (2""-) al adllutloll 

of 1.1 0 and abo\e were classified as poslli\e (Alton ('I a/ 1975; OlE. ]OOJ) 



9. CVRR I ('ULl' ~ 1 VITAE 

t. Bio d:II:\ 

\.amc: 

\. auollahty· 

')\,.'\ 

D .. IIt .. ' of hmh 

Placl,.' of birth 

\I anu al status: 

Berhanu Tllahun (here" 

EtlllOPJaI1 

\l ale 

~O\ 2"'7,1959 

Ilarar 

;-':0 i\ lancd 

2. Edu c:llion;ll hackground 

2 1 Elemcntary ;lIld High school education 

Elcncmar:- education completed at HlIrar:!" \Iodel school 

JUlllor ::,cconJaf) school compktcd al Harar Ii aliesliasic 1'1 school 

no\\ It IS named Arbegnoch SChOlll 

2.2 lIi ~hrr edu c:llicJIl 

HIgh school completed ill Harar secondary school 

A\\arded Diploma 111 :-\11111131 health from Debre/cJtc 

ASSistant \"etcnnanan TraInIng College. 

:\\\Jrded Degree of Doctor of \ clCnnar) mediCine 0\'\1 from 

Kishmo\ AgnculturallIl~tJlutc llfthl! fonner L'S R \ISSR 
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.t \\ or" (' \:pcri C' lu."e 

1980-\983 

• Worked as ASSIStclllt Vete rinarian III various provi nces under the Minist!) of 

AgncullUrc lakl1lg the 1'0 110\\ I1lg responsIbilitIes . 

• Orgal1lllng Vctennary acti\'itres at fi e ld. assessing outbreaks.reporting and part icipatmg 

111 dIsease controlling program. 

11)9( 1-1994 

• scrycd as lonal head of Anunal hcalth sec tion in Gli rsu lll SOllth East Range land proJcct 

SE RP . 

• Org~1Il1/1l1g <md slIpef"\ lslng field \cteona!) actl\ Illes and planning and controll lllg 

progl' <1111 

• Controlhng and slipernslIlg thc proper UII Illation of ~ledlcal IIl strumcnts and dmgs. 

• PaJ11c lpallng in treating sick an imals in the cli nic and field. 

I ()l)J·1 9 t)(\ 

• Worked ilt the position of lonal proJegt coordlllalOr In addit ion to the rcsponsiblilt~ of 
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