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ABSTRACT 

The prevalence of bovine brucellosis was measured in cross sect ional study in J imma zone. 

\\"C'stem Ethiopia using RBT and eFT from October 2003 to April 2004. The study animals 

consisted of 1813 cattlc among which were 1305 local breed found in extensive system in five 

districts and 508 cross breed in 46 farms found in Jimma tOWIl. The overall individual animal 

prevalence of 0.77 % and 0.2 % wcre recorded in five distric ts and Jimma town. respectively. 

When the two management systems were cons idered together an overall individual animal and 

herd prevalence of 0.61 % and 2.9 % were found. respectively. Higher prevalences were 

observed in larger herd size (P< 0.001): older age group were affected morc than younger 

animals (P< 0.05) in the extensive management system. No reactors were observed in male. 

Seropositivities of 8 % were observed in animals wi th previous history of abortion. In the study 

of the disease in human beings. classified in four high-risk occupational groups. using RET and 

CFT. the highest prevalence (I .. U%) was observed among animal health workers and followed 

by farmers (3.2 %) and there \\·as no reactors found among butchers and abanoir workers. An 

overall prevalence (1.4 %) was found in the area. There was a significantly higher risk of 

acquiring the infection when handling parturient animals (1'< 0.05). The study dcmonstrates that 

the prevalence of brucellosis in the area is low: however. there is probable risk of spread of the 

disease in the unafTected callie popUlation since there are no precaution measures taken in the 

areas that should have been practiced by fanners. Since the prevalence is below 2 %. test and 

slaughter with compensation payment to farmers is recommendable. while in case of human 

bnJceliosis. since ils presence is confirmed and the risk factors afe idemified. the medical 

personnel should give attention as to differential diagnosis of the disease which have been 

o\erlooked so far. 

Key words: Ethiopia. Bovine brucellosis. cattle. Risk factors. Cross-sectional study. Sero 

prc\·alence. Reproducti\"c status. Extensive management. Intensive management. Iluman 

brucellosis. occupational groups. 
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I. I NTRODUCTION 

Bovine brucellosis is a contagiolls disease usually caused by Brl/cella aborll/s. Jess frequently by 

Sr. melitensis. and rarely by SI". suis. all of which are Gram-negative. facultative. intracellular 

coccobacilli bacteria (OlE. 2000). Brucella aborms is mainly infective for cattle. but occasionally 

other spec ies of animals such as sheep_ swine. dogs and horses may be infected. In horses. Sr. 

abortlls together with AClinolll),ces hods is commonly present in poll evil and fistulous withers 

(Roberts. 1971: Radostits er al.. 2000). 

The etiological agent Brucelfa melitensis discovered by Bruce in 1886 presented the first clear~ 

cut picture of Ihe disease. In 1897. Bernhard Bang. a Danish veterinarian and physician. 

identified Br. abur/lls as the cause of abortions in cattle in Denmark. At the beginning of the 

century. Zammit identified goats as the reservoir of brucellosis in Malta. The relationship 

between the agents of i'.lalta fcver and Bang's disease was recognized by Alice Evans. who 

renamed the genus Brucella to honor Bruce (Isselbacher el a/ .. 1980). 

Sources of infec.tion for the transmission of the bovine brucellosis are aborted fetuses. the fetal 

membranes after birth. and vaginal discharges and milk from infected animals (Radostits el al. 

:WOO: PAI-IO! WI-IO. 2001). The Illost common route of transmission is the gastro intestinal tract 

f01l0\\ing ingestion of contaminated pasture. feeel. fodder. or water. and atier birth. fetllses. and 
\ 

newborn calves. all of which may contain a large number of the organisms and constitute aver) 

important source of infection (PAI-IO 'WHO. 200 I). 

Th\;." di~l!"st: in caul!: is characterized b~ abortion in late pregnancy and subsequent high rate of 

infertility in females and \'arying degree of sterili ty in the male. leading to a s ignificant economic 

loss (Bakunzi er al .. 1993). The same organi sm also causes undulant fever in man from drinking 

raw or un-pasteurized infected milk or milk products or from exposure of farmers. packing house 

\\orkers. veterinarians and others to infected discharges or tissucs (Roberts. 1971: Weidmann. 

1991). 

Following penetration to the intact mucous membranes via the I) mph system. the Brucella can 

spread out through the body and then early bacteremia is followed by localization of infection in 

the genital organs and cells of the monocYlcs-macrophage se ries. 



The controlling of brucellosis under most conditions is best accompli shed by a wide spread use of 

vaccines. Its control and eradication are difficult because of many technical and other aspects of 

tht' disease (Nico letti . 198.t). i'. lodilicat ions of environment. livestock management. social 

customs and resources will be necessary before many countries can consider eradication program. 

Bovine brucellosis is of major economic importance in most coun tries of the world (Nico letti. 

IQ8 .. 1< DIE. 1997). It affects approximately 5% of the livestock population world\\ide and 

continues to increase in distribution (O[E. 1997). Most European countri es are free of bovine 

brucelIosis (PAHOfWI-I O. 2001). however. the disease still exists worldwide especially in the 

iVlediterranean basin. the Arabian Peninsula. the Indian subcontinent . in parts of Mexico. Centra! 

and South America (WHO. 1986). The disease is thus a major problem confronting food 

production in tropical and subtropical regions of the world. Its occurrence is increasing in 

de\eloping countries in an even aggravating epidemiological si tuation. This depends 9n the 

polic) of many developing countries of importing exotic high production breeds without having 

the required veterinary inFrastruclUre and the appropriate level of development" of the SOCIO" 

economic situation of the animal holder (Seifert. 1996). 

The significance of brucellosis as a zoonosis has even increased in recent times. Some of the 

reasons for Ihis are the expansion of intemational commerce in animals and animal products. 

increasing urbanization with growing numbers of animals in close proximity to people. increasing 

tourism (consumption local animal products). new \\ays of land use (irrigation) and ne\\ methods 

of canle production in\'ol\,ing higher animal concentration. which is a main factor in the spread 

of the disease (Weidmann. 1991: Seifert. 1996). The disease has. therefore. a significant negative 

impact on human producti\ it) (Nicoletti. 198 .. 1-). 

In Africa. brucellosis is considered to be one of the mOSI serious disease problems faci ng the 

veterinary profession. Tht' prevalence is often high because of close human-animal contacts and 

food consumption customs (Nicoletti . 198.t) The high prevalence is probabl) due to the fact that 

many countries have not yet started control or eradication schemes. However. only a few African 

countries ha\e ever carried out an extensive survey of the prevalence of brucellosis in animals or 

mall. According to Staak (1990). brucellosis is perhaps the most widespread and economically 

important disease in tropical and sub-tropical regions. The direct toss of meat (as a result of 

2 



abortion, infertility. and weight loss) in infected herds of canle was estimated to be 15% while 

that of milk (reduced milk production) was 20%. 

Ethiopia. one of the developing countries in sub-Saharan Afri ca. stands first in livestock 

population in Africa and tenth in the \\orld. The livestock population of Ethiopia is estimated at 

30 million head of can Ie. 21.7 million sheep. 16.7 million goats. 7.02 million equines and I 

million camels (C.S.A. 1998). However. livestock output is still relatively poor. despite the 

implementation of numerous livestock development projects. due to a combination of constraints 

including under- nutrition. little or no impro\'ement in management practices and high attrition 

from disease. Extension in livestock management and disease prevention measures. including for 

,!Conoses. is minimal and coverage of the total area by veterinary services is limited. 

Brucellosis is known to be an endemic and growing problem in domeslic liveslock (loca l and 

cross breed) herds in Ethiopia. The presence of bovine brucellosis in Ethiopia is well established. 

Meyer (1980) reponed positive reactors of 39% out of 1010 cattle. Gebre-mariam (1985) also 

reported 18.4% positi\'e reactors arollnd Addis Ababa. Other survey from Arsi by Malia ( 1989) 

showed 7.62% positive reactors. 15.8% positive reactors were reported from selected sites of 

Sidamo (Ze\\du. 1989). Bekele el a/"(1989) found .. L2% positive reacto rs from zebu canle. The 

presence of the disease in different ranches has been reported (J-I adigo. 1987: r. lolla. 1989: 

Bekele 111 at.. 2000). Higher prevalence was reponed in large farm than smaller farms (Asfaw e1 

al .. \998). 

Although much work has been done and repons are a\ ailable. there is no informmion on the 

status of bO\'ine brucellosis in Western pans of the country. Onl) fragments of informmion are 

a\'ailable from Orolllia Agricultural Developmelll Bureau that the dis~a::,t' is n:L:urdt:d ill l.lll LUIlt::. 

in the Region with apparentl) 10\\ incidence. Therefore. the objectives of thi s stud) \\ere: 

, To determine the prevalence of brucellosis in the cattle popUlation in the 

study area 

, To identify risk factors and quantify their degree of association with 

brucellosis in cattle 

}.- To assess the public health implication o r the disease in the study area. 
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2. LITERATURE REVIEW 

2.1. Epidemiology 

2. I. 1. Etiology 

Brucella aborflls is the causative organi sm for bovine brucellosis and at least nine biotypes have 

been recognized including a number of strain variants (Radoslits el af.. 2000). Brucelfa aborflls is 

mainly infective for catlle. bm occasionally other species of animals sllch as sheep. swine. dogs 

and horses may be infected. Cattle can be also become infected by Br. suis and Hr. melilellSis 

when they share pasture or facilities with infected pigs. goats. or sheep. The infec tions in cattle 

caused by hCICrotogolls species of Brucella are usually more IransicllI than that caused by Sr, 

abor/lls (P~HO WHO. 2001). 

2.1.1.1. Resistance and sun ivai properties 

Under appropriate conditions. BrllceJla organisms can survive in the environment for a very long 

period. Their ability to withstand inacti\'ation under natural conditions is relatively high 

compared with most other groups of non-sporing pathogenic bacteria. (WHO. 1986). Brucella 

aborflls is sensi tive to pasteurization temperatures and its sun"ival outside the host is largely 

dependent on environmental conditions. The pathogen may survi\'e in aborted fetus in the shade 

rur up to t:i~ht month::.. ror two to three months in wet soil. one to two months in dry soil. three: to 

four months in faeces. and eight months in liqllid manllre tanks (Bishop ef al .. 1994: Walker. 

1999). 

Survival is prolonged at low temperatures and organisms will remain viable for many years in 

frozen tissues. Brucellae in aqueous suspensions are readi ly killed by most disinfectants. A IOgil 

solution or phenol will kill Brucellae in waler after less than 15 minutes exposure at 37°C. 

Fonllaldehyde so lution is the most effective of the commonly a\'ailable disinfectants. pro\'ided 

that the ambient temperature is abo\'(' ISoC (WHO. 1986). 
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2.1.2. Occurrence and prevalence of infection 

Bovine brucellosis is widespread throughout the world except for the growing number of 

countries ,\here eradication has been achieved (W HO. 1986). Many countries have made 

considerable progress with tbeir eradication prog.rams and some have eradicated the disease 

(Radostits el al.. 2000). The disease has been erad icated in Finland. Norway. S\\eden. Denmark. 

The Netherlands. Belgium. Switzerland. Germany. Austral ia. Hungary, Rumania and Bulgaria as 

well as other countries. Most European countries are free of bovine brucellosis (PA HO/WHO. 

2001). 

It is of major economic importance in most deve loping countries. ·which ha'·e not had a national 

bmcellosis eradication program (Radostits. el al.. 2000). In addition, the policy of many 

dneioping. countries of importing exotic hig.h production breeds without having the requi red 

,eterillary infrastructure and the appropriate level of de,·elopmenr of the socio-economic situation 

of the animal holder aggravates the si tuation (Seifert. 1996). In most de\cloping countries. 

resources have not been sufficient to control brucellosis. Although information on prevalence is 

inadequate. there arc indications of a very high incidence in many areas. part icularly in tropics: in 

countries. that can least afford the loss in milk production and animal protein that accompanies 

this disease (WHO. 1986). The prevalence of infection varies considerably between herds. areas 

and coumries. 

The disease is prevalent in many countries of Africa (Kagumba and Nandokha. 1978; Nicoletti. 

198-k Chuk\\'u. 1985: Seifert. 1996). The reason for high prevalence is probably due to the fact 

that man~ coumries have not yet started control or eradication schemes (Chukwu. 1985). Surveys 

on the prevalence of bovine brucellosis have been carried out in a fc\\ African coulllries (Table 

I). A pre"alence of 5 %. 5.9 %. and 9.9 % was reponed in Uganda. Tanzania. and Kenya 

(Kagumba and Nandokha. 1978) respecti\ely. Four hundred ninety nine sera sampled from cattle 

in Djibouti Republic revealed prcxalence of -l 0'0 (Chantal et 01 .. 199-l). In Southern Sudan. 6.5 % 

pre\alence was found in Dinka callie of which 9.-l 0 0 of female Dinka caule have been 

slaughtered because of infertility caused by brucellosis (Hellmann el al .. 198-l). In Eritrea 5.6 % 

seroposi ti ve animals to Brllcella species have been detected in canle (Omer el 01.. 2000). The 

pre,·alence of bovine brucellosis in Africa from different sOllTces is summarized (Table 1). 
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Table I: Prevalence of bovine brucellosis in some African countries 

Country Host prevalence No. tests used reference 

% tested 

Kenya Cattle 9.9 10361 RBT (Kagumba 01 al.. 1978) 

Uganda Cattle 5 1739 RBT (Kagumba et a!.. 1978) 

Botswana Cattle 18 NA RBT (Chukwu. 1985) 

C. Africa Catlle -10 8800 RBT. SAT. CFT (Chukwu . 1985) 

Chad Callie 13 2-10 SAT (Chukwu. 1985) 

Eg~pt Cattle 0 510 SAT (Chukwu. 1985) 

Canlc 100 50 SAT. ;' IRT (Chuk\\-1I. 1985) 

Ghana Cattle l' --.).) 1521 SAT (Chub,,!. 1985) 

Guinea Cattle 6.9 1861 RBT. SAT. CFT (Chukwu. 1985) 

Ivorycoast Cattle 10.8 113-D RBT. SAT. CFT (Chub",. 1985) 

Cattle -15 1180 RBT (Chukwu. 1985) 

Kenya Cattle 7.73 220 RBT (ChukwlI, 1985) 

Cattle 9.2 2372 SAT (Chukwu. 1985) 

Cattle 30 983 SAT (Chukwu . 1985) 

Canle 11.8 1735 S.-\T (Chuk\\u. 1985) 

Canle 8.9 1070 SAT (Chub",. 1985) 

Cattle 3.7~ 2350 SAT (Chub,u . 1985) 

i\'igeria Cattle 8.06 1650 SAT (Chub,u. 1985) 

Cattle 8.77 7-1 I SAT (Chllkwu. 1985) 

Canle 0-60 1989 CFT. SAT. HIT (Chukwu. 1985) 

Cattle 79.70 133 SAT (Chllkwu. 1985) 

Canlc 38 133 SAT (Chub,u . 1985) 

Zimbab\\ Cattle 18.-l 892 SAT (Chub,".1985) 

Togo Canle -II 1056 RBT. SAT. CFT (Chub,u . 1985) 

Rwanda Cattlc 34.9 65-1 CFT (Akakpo el al.. 1987) 

Uganda Canle 
, 

756 RBT. CFT (Oloffs el al.. 1998) > 

Ghana Cattle 6.6 183 RBT (Kubuafor. 2000) 
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_________ Continued 

Count!)' Host Ilrevu1enee No. tests used reference 

% tested 

Cattle 35 768 MRT (Chukwu. 1985) 

Senegal Cattle 13 1051 SAT (Chukwu . 1985) 
, 

Cattle 9.4 NA SAT. MRT (Chubvu , 1985) 

Sierra Catllc lOA 226 SAT (Chukwu. 1985) 

Leon Cattle 2.1 96 SAT (Chukwu. 1985) 

Cattle 11.9 2184 SAT (Hussein el 01 .. 1978) 

Cattle 2.7 902 SAT (Hussein et 01., 1978) 

, Somalia Catlle 9.5 5056 SAT (\Vernery el 01 .. 1979) 

Cattlc 12 576 MRT (Wernery el 01 .. 1979) 

Callie 15 660 SAT (Chukwu . 1985) 

Cattle 13.9·18 5689 SAT (Chukwu . 1985) 

Cattle 38.6 76 MRT (Chukwu. 1985) 

Cattle 57.4 I-?? )-- MRT (Chukwu . 1985) 

Sudan Cattlc 14.2-66. 2064 MRT (Hellmann el 01., 1984) 
, 

Cattle 6.5 5982 SAT. CFT (Hellmann el ai. , 1984) 

Catllc 0) --_.) 1228 SAT.CFT (1lellmann el al .. 1984) 

Cattle 9. 14 776 i\JRT (Kagumba el 01..1978) 

Cattle 14.2 368 SAT (Ji\\ a el 01.. 1996) 

Tanzania Cattle 10.8 13087 SAT (Jiwa el 01.. 1996 ) 

Callie 5.9 23017 RBT (Kagumba el al.. 1978) 

Cattle 14.1 341 SAT (Weihaupl el al., 2000) 

Djibouti Cattle 4 499 CFT (Chantal el aJ.. 1994) 

Cattle 11.3 1879 RBT. SAT. CFT (Chukwu. 1985) 

Zambia . Cattle 27.9 705 SAT (Chukwu , 1985) 

Cattle 11.1 432 SAT (Chukwu . 1985) 

Cattle 9.5 788 SAT (Chukwu . 1985) 

Erilrca Cattle 5.6 2427 RBT. CFT (Omer el 01 .. 2000a) 

Cattle 8.5 1294 RBT. CFT (Omer el 01.. 2000b) 
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2.1.3 Risk factors for infection 

The risk factors that influence the initiation. spread. maintcnance and! or contro l of bovine 

brucellosis are related to the ani ma l population. management and to bio logy of the disease 

(Radostits el 01., 2000). 

1.1.3.1 Agent risk factors 

Brucella abol"llls is a facultative intracellular pathogen. which is capablc of multiplication and 

survival within host phagocytes (\\ ·HO. 1997). The organisms arc phagoc)10sed by 

polymorphonuclear leukocytes in which some survive and multiply. These are then transported to 

lymphoid tissues and fetal placenta. The inability of the leukocytes to effectively kill virulen t Br. 

abol"flls at the primar) site of infection is a ke) factor in the dissemination to regional lymph 

nodes and other sites such as the reticuloendothelial system and organs such as the uterus and 

udder. The organism is also able to survive within macrophages because it has the ability to 

suni\c phagolysosome. Brucellae are able to sllnive within host leukocytes and ma) utilize both 

neutrophils and macrophages for protection from humoral and cellular bactericidal mechanism 

during the period ofhaematogenous spread (Radostits el al. . JOOO). 

"2.1.3.2 Host risk factors 

Susceptibility of cattle to Br. aborllls infection is influenced by age. sex. breed. and reproductive 

status of the individual animal. Infection occurs in cattle of all ages but persists most commonly 

in sexually mature animals (Radostits el al .. 2000). "ounger animals tend to be more resistant to 

infection and frequentI) clear infections. although latent infections do occur (Walker. 1999). 

Only 2.6°0 of animals infected at birth remain infected as adults. Sexual!) mature and pregnant 

cattle are more susceptible to infection \\ith the organism than sexuall ~ immature cattle of either 

sex (Radostits et al., 2000). Susceptibility increases with pregnanc) and as stage of gestation 

increases (Bishop el al. . 1994). Natural exposure to field strains occurs primarily at the time of 

parturition of infected cows. The greater the number of infected cows that abort or calve. the 

greater Ihe exposure risk to the other cattle in the herd (Radostits el aL 2000). A ll breed of cattle 

appear to be comparable in susceptibility to brucellosis and apparently no specific breed 

resistance to brucellosis is known (Radostits el al .. 2000). In contrary to this. there is a repon that 
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genetic resistance demonSiration to brucellosis and selection is possible for this trait in livestock 

in the near future (WHO. 1997). 

2.1.3.3 ~vlanagement risk factors 

The spread of the disease from one herd to another and from one area to another is usually due to 

the mon~'ment of an infected animal from an infected herd into a non-exposed herd (Radostits el 

al .. 2000). Whether a herd raises its own replacement animals or purchases replacement animals 

affects the potential for imroduction into the herd (Walker. 1999). The unregulated movement of 

cattle from infected herds or areas to brucellosis-free herds or areas is the major cause of 

breakdowns in brucellosis eradication programs. Once the herds are infected. the time required to 

become free of brucellosis is increased b~ large herd size. by active abortion. and by loose 

housing (Radostits er al.. 2000). 

Large numbers of organisms are shed from the reproductive tract \\hen infected cows abort. In 

CO\\S which lactate follo\\ ing abortion. milk. including colostrum. is an important source of 

infection. and bacteria are excreted intermittently in milk throughout the lactation period. The 

fluid in hygromas caused by Br. (lhOrfllS infection may contain large numbers of organisms. but 

because of being restricted to the lesion they do not seem 10 be important in the spread of the 

disease (Bishop er (II.. 199-0. 

A contaminated environment or equipment used for milking or artificial insemination is further 

sources of infection. Permanent calving camps and lush pastures. particularly if Ihey are wet and 

mudd~. may pia) a very important role in the spread of the disease (Bishop ef al.. 1994). 

1.1 A. Transmission 

J.l A. I. Sources of infection 

The risk associated \\ith exposure of susceptible animals to the disease following parturition or 

abortion of infected cattle depends on three factors: the number of organisms excreted. the 

slll\·ival of these organisms under the existing em ironmental condition. and the probability of 

susceptible animals being exposed to enough organisms to eSlablish infection. Brucella abortlls 
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achieves its greatest concentration in the contents of the pregnant uterus. the fetus and the fetal 

membranes after birth (Radostits el al .. 2000). In addition. vaginal discharge and to a lesser 

extent. farm areas contaminated by fecal matter of calves fed on contaminated milk could be 

considered as main source of infection (PAHO/WI-\O. 2001). In fected animals also shed 

organisms in the milk. Therefo re. raw milk or raw milk products of bovine origin are ready 

sources for infections in humans (Walker. \999). There can be also accidental self inoculation 

with live Brucella vacci ne st rains that result in the disease. 

2. 1.4.2. {\ lode of transmission and route of infection 

The most common route of transmission is the gastrointestinal tract following ingestion of 

contaminated pasture. feed . fodder. or water (Fig. I). Moreover. cows customari ly lick afte r birih. 

fetuses. and newborn cakes. all of which may contain a large number of the organi sms and 

constitutes a very imp0riant source of infection. Bulls do not usually transmit infection from 

infected cows to non. infected mechanically. The use of infected bulls for Al constitutes an 

imporiant risk. since the infection can be spread to many herds (PAHO{WHO. 2001). Humans are 

infected from drinking raw or un -pasteurized infected milk. from exposure to infected discharges 

or tissues (Roberts. 1971). 
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Fig 1: Bovine Brucellosis (Br. aborflls) mode of transmission 
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2.2. Pa thogenesis 

Follo\\ ing exposure. Bl"llcella penetrates intact mucosal surfaces (Walker. \999) and survives and 

multiplies in cells of the reticuloendothelial system. such as the bone marrow. lymph nodes. liver. 

spleen. and also kidney (Isselbacher el al.. 1980). r..lultiplication of the organisms here may last 

for several months. resolve itself. or be recurrent for at least two years in 5·10% of animals. 

Recurrence occurs particular!) at the time of parturition. During the bacteraemia. organisms are 
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carried intracellularly in neutrophils and macrophages or free in the plasma and localize III 

various organs. especially the gravid uterus. udder. and suprammamary lymph nodes. 

Localization may also occur in other lymph nodes and the spleen, testes. and male accessory sex 

glands. Occasionally bacterial localization occurs in syno\'ial structures causing a purulent 

tendovaginitis. arthritis. or bursitis (Bishop ell/I. 1994). 

The preferential localization to the reproductive tract of the pregnant animals is due to the 

presence of unknown factors in the gravid uterus. These are collectively referred to as allantoic 

fluid factors that would stimulate the growth of Brllcella. Erythritol. a four-carbon alcohol. is 

considered to be one of these fac.(ors (\\·alker. 1999) which are elevated in the placenta and fetal 

fluid from about the fifth month of gestation (Bishop er a/ . 1994). The preferential replication of 

Br aborllls in the extraplacentomal site within trophoblasts of the chorioallantoic membrane 

results in rupture of the cells and ulceration of the fe tal membrane. The damage to placental 

tissue together with fetal infection and fetal stress \\ill induce Illatemal hormonal changes. As a 

result. abortion occurs principa!ly in the last three months of pregnancy. the incubation period 

being inversely proportional to the stage of de\ elopment of the fetus at the time of infection 

(Radostits er ,,/. , 2000). 

2.3. Immuni t) 

2.3.1. Humoral immune response 

Naturally infected animals and those \"accinated as adults with strain 19 remain positive to the 

serum and other agglutination tests for long periods. The serum of infected cattle contains high 

levels of IgG
l
• IgG~. Ig;-"·1. and IgA isot~ pes of antibod) (Radostits t'l ai, 2000). Similar isotypes 

at different relatin' concentrations occur in milk. although most of the IgA is prese.nt in secretory 

form. The first isotype produced after an initial heav) infection or strain 19 immunization is IgM 

and is soon follo\\ed by IgG antibody. IgG l immunoglobulin is the most abundant in serum and 

exceeds the concentration of IgG2. The magnitude and duration of the antibody response 

following tmmulllzation is directl) related to the age at immunization and the number of 
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organisms administered. Following immunization \\ith a standard dose o f strain 19 during calf 

hood. IgG antibody concentrations usually decline to diagnosticall y insignificant levels over 3-6 

months. Residual antibody if present. is usually predominantly of the IgM class . Following 

exposure to virulent Br. abortus. antibody may appear in 4-10 weeks or longer. depending on the 

size and route of entry of the inoculums and the stage of pregnancy of the animal. Antibodies of 

IgG. Igl\1, IgGI and IgG2 isotypes cail all react in the lube agglutination test. but those of the IgM 

class art' by far the most efficient (WHO. 1986: WHO. 1997). 

2.3.2. Cellular immune response 

Brucella species are facultat i\e intracellular pathogens. They are readily phagoC)1ised by 

macro phages and polymorphonuclear leukoC)1es and . in the case of vi rulent strains, are capable 

of surviving within these cells. and phagoC)1osis is promoted by antibody. However. since 

virulent Brucella can survive within normal macrophages for long periods. recovery from 

infection is likely to be dependent upon the acquisition o f increased bactericidal activi ty by 

phagoc~ tic cells. Macrophage acti\ alion occurs \\ hen T -lymphocytes of the appropriate subset 

are stimulated to release lymphokines (interleukins) (\\,HO. 1986: WHO. 1997). 

The release of these activating fac.tors is dependent upon recognition of the appropriate antigen 

by the T- Iymphoc)te and is subject to regulation through the major histocompatibility complex. 

Li\e organisms capable of establishing persistent intracellular infection and certain types of 

antigen. \\·ilh or \\ ithout adjuvant. are the most cffectiw inducers of cell -mediated immunity. The 

role of cytotoxic cells. including C) tOloxic T-l~ mphoc) tes. natural killer (NK). and killer (K) 

celb. in the cell-mediated immune response to B/"IIce!la has not been elucidated. Further studies 

are also needed to determine the basic processes underlying the dewlopmenl of protec.tive 

imn1lmit) to Brt/cella in the natural host species (\\,HO. 1986: WHO. 1997). 
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2.-1 . Clinical features 

The incubation period \'aries bel\\ecn 14 and 120 days (Seifert. 1996). Primary clinical 

manifestations of brucellosis are related 10 the reproductive tract. In highly suscept ible non· 

vaccinated prcgnant cattle. abortion after the 5th month of prcgnancy is cardinal feature of the 

di sease (Radostits el al.. 2000). Retcnlion of placenta and metritis are common sequels to 

abortion (Walker. 1999). Females usually abort only once. presumably due to acquired immunity. 

In general. abortion with retention of the placenta and the resultant metritis may cause prolonged 

calving interval and permanent infertility. In male animaL the epididymis (Fig. 2) is usually 

affected. but al so the accessory scxual glands. with painful. necrotic tissue degeneration and a 

decreasc in semen quality (Weidmann. 1991 ). Chronic infection with Br. abOrllls in catt le can 

result in hygromas (Fig. 3) (\Valker. 1999). 
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Fig.2: Swelling and irregular conformati on of the tail of the epididymis of an infected animal 

with Brucella. Cross-section of the tail of epididymis. 

Source: \\ 'alker. 1999. 
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Fig. 3: Brucellosis: Characteristic hygromas in a co \V • 

• 

Source: Seifert. 1996. 

2.5. l)iagnus i:!o 

There are basically two mam groups of diagnostic methods for detecting brucellosis: 

Identification of the agent and se rologicai lcsts. 
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2.5.1. Identificalion o r the agent 

2.5.1.1. Microscopic examination 

This is a useful procedure for examinalion of abortion materi als. Smears of placental cotyledon. 

felal stomach contents or uterine exudates should be heat fixed and stained by a Stamp's 

modification of the Zeihl·Neelsen stain. It is a small. Gram·negative coccobacilli or shon rod 

measuring 0.6 to 1.5~ml by 0.5 \0 0.7).lm (Bishop ef al.. ! 994: Radostits et af.. 2000). No 

capsules. nagella. or spores are produced: however. an external envelope has been demonstrated 

by electron microscopy around Br. abortlls. Br. melifensis. and Br. s lIis (Walker. 1999). 

Brucellae are also non·motile (Freeman. 1979: IOF. I 99..t). 

2.5.1.2. Isolation of Brucella 

• Culturing of the organism: from milk sample. tissue sample. and genital discharges. fluid 

from hygromas. fetal slomach coments and semen. etc: is possible and can be cultured 

directl) or after centrifugation where appropriate. and the use of selective medium is 

recommended. 

• Inoculation: Inlo Guinea pig and mouse is the technique that has value for the isolation of 

Brucella \\hen specimens are deri\ed from pOientially cOlllaminated sources such as milk. 

cheese. semen. or genital discharges. Inoculation should be made subcutaneously into 

Guinea pig or imrawnollsly (O.lml). or subclltaneollsly if the material is heavily 

contaminated. into mice. A guinea pig is killed 3 \\eeks post infection and the second 6 

weeks atter inoculation. A blood sample for sero logical examination is taken at the time 

of killing: macroscopic lesions are recorded and the spleen is culrured. The mice are killed 

7 days after inoclllation and the spleen and li\'er remo\'ed for culture on nutrient medium/ 

~ lost strains are fastidious and 510\\ gro\\ ing. and require CO2 (5 - J 0%) supplememation for 

primary isolation at an optimal growth temperature of 10·-WDC. Complex medium containing 

serum is required on sheep blood agar. the colonies not be as distinctive as when grown on serum 

dextrose agar (Bishop el af.. I 99..t). The optimum PH is 6.6 to 7 . ..t (Walker. J 999). Colonies have 

smooth or non·smooth morphology. Non-smooth colonies ha\e intermediate. rough or mucoid 

forms. Smooth forms are often markedly pathogenic. whereas the rough variants are. usually less 
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so (Bishop el al.. 1994). The mucoid colonies are simi lar to the rough colonies except for having 

a glutinous texture (Walker. 1999). 

The metabolism of Br. abort liS is oxidative and Brucella culture shows no abili ty to acidify 

carbohydrate in conventional tests. They are catalase positive and usually ox idase positive and 

reduce nitrate to nitrites. The production of 1-12S from su lfur containing amino acids also varies. 

showing some correlation with nomen-species and biovars urease activ ity varies from fas t to very 

,10" (1DF. 1994). 

2.5.2. Serologicallests 

When bacteriological diagnosis is not practicable diagnosis has to be based on serological 

methods. e.g. in surveys or eradication programs. 

::!.5.2.1. Herd surveillance test! ;'vlilk ring test (M RT) 

It is the most practical and economical method for locating infected dairy herds (Weidmann. 

1991) and for surveillance of brucellosis free herds. I f performed on pooled milk 3 or 4 times a 

year on each herd. it \\~ll detect the majority of infected herds. Herds with a positive milk-ring 

lest can then be examined by individual serum or milk tests to identify the infec ted individuals. 

Milk from individual animals can be seriall y diluted in Brllcella-free milk to determine the end­

titre of the milk -ring reaction. Titres above I: I 0 arc suggestive of infection. 

2.5.2.2. Tests for individual animal diagnosis 

Tube agglutination test (TAT): Most widely used procedure for the purposes of international 

trad~. It measures tbe total quantity of agglutinating antibodies and has the disadvantage of 

reacting to post immunization aggluti nins and sometimes to those caused by heterospecific 

antigens. 
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Plate agglutination test (PAT): Simple and more rap id than the TAT but affected by the 

em·iromnental condi tions (Weidmann. 1991 ). Sensitivity and speci fi city are s imilar to those of 

tube tests. The use of the PAT should be di scouraged. except when serum quality is inferi or and 

its use is essential. 

The Rose Bengal Plate Test (RBT): Applied fo r a screeni ng test fo r individual di agnosis in herds 

of cattle. It has also been lIsed in surveys and survei llance (Weidmann. 1991 ). It is generally 

considered to have poor speci fici ty. espec ially in cattle immunized with strain 19. For this reason 

sera positive in the Rose Bengal Test are usually retested by a definiti ve test. such as the 

complement-fixation test. 

The Complement Fixalion tesl (CFT): It is the most reliabk' diagnostic test now in routine lIse for 

indi' idual animals. It is rdatively insensi ti,·e to antibody result ing from strain 19 immunizations. 

The workload resulting from the technical complexity of the e FT can be greatly reduced by using 

it onl) as a definitive test on samples that have been found positive in a preliminary screening 

test. Either \Varm or cold fixati on may be uscd for the reaction between test serum. antigen. and 

complement. In warm fixation the mixture is held at 37 °C fo r hal f an hour. In cold fixation . the 

mixture is held at approximately 4 °c for 14-18 hours. A munber of factors affec t the cboice of 

method. 

I. Anticomplementary acti\"it~ in serum samples of poor quality is more eviden t ,,·ith cold 

fixation 

., Fixation at 37 °C increases the freqllenc) and intensit~ of prozones and several dilutions 

must be tested for each sample. 

3. Fixation in the cold produces higher titres in posi tive sera. 

4. With cold overnight fixation the " orking "eek is reduced b) one da~. 

When the complement -fixation lest has been as the principal definitive diagnosis test III 

eradication campaigns. warm fixation has generally been used. Bovine seru m IS usual!) 

inacti,ated at 58 °C for 30 minutes. Higher temperatures reduce anticomplementary ac tivi ty but 

also reduce the complement-fixing activity of Ig~ 1. 
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The classical complement-fixation procedure in tubes with a total volume of I or 2 ml is practical 

onl) for testing a few individual samples. e.g. in the diagnosis of human brucellosis. In veterinary 

practice. the numbers of samples involved in eradication programs necessitate some degree of 

automation. which may be based on either cont inuous flow or micro-methods. Micro-methods are 

generally preferred. They represent th(,.' classical technique reduced to small volume and allow 

\arious degree of automation to be applied. sllch as mechanical dilution of serum and addition of 

reagents. The continllous flo\\ method. on the other hand is entirely automatic standardization of 

the complemelll -fixation test. A unitage system has been recommended based on the second 

11lIernational Standard for Anti-Brucella abortlls serum (ISABS). The second ISABS is taken to 

contain 1000 International Complement-Fixation Test Units ( ICFrU) and if this serum is tested 

in a given method and gives a titre of say 500. then the fac tor for an unknown serum tested by 

Ihat method can be found from the fonnula: 

1 000 500·litr~ of test serum = number of ICFTU of antibody in the test serum. 

The European Economic Community (EEC) has adopted this unit as the EEC unit. The ISABS 

contains only IgG: national standard sera should also depend on this isotype for their specific 

complement-fixing acti\·ity. 

Dil1iculties in standardization arise because different teclmiques sdecti\(d y favor complement 

fixation by difTerent immunoglobulin isotypes. It is recommended that any country llsing the 

complement-fixation lest on a national scale should obtain agreement between the different 

laboralOries performing the test b) a standard method. This allows the same level of sensitivity to 

be obtained. 

1.5.3. Supplementary Test (WHO. 1986) 

2.5.3.1. Ethacridinc Rivanol Agglutination Test 

The principle of the test is to eliminate the reactions caused by IgM antibodies that persist 

10110\\ ing stain 19 immunizations. In the USA. the Ethacridine test is often performed on sera 

that are positive in screening procedures. such as the buffered antigen tests. Equal quantities of 

serum and Ethacridine solution are mixed in a tube. A precipitate is formed after which charcoal 
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is added and {he lUbe is centrifuged. The supernatant is then tested with Ethacridine plate tesl 

antigen. Different dilutions are tested on a glass plate. The Ethacridine agglutination test has been 

extensively evaluated and can often replace more difficult procedures. such as the Complcment­

Fixation Test. 

2.5.3.2. Enzyme Immunoassay 

It has been eXlensi\(dy investigated as a definiti\'e test for the detection of antibody to Brucella in 

bovine sera. The test sho\\"s great promise of increased sensitivity and specificity. 8mh whole­

cell and purified lipopolysaccharide antigens haw been lIsed and a variety of antiglobulin 

conjugates and substrates. A great deal of work is still required on standardization of reagents 

Enzyme immunoassay is a val uable research tool that can employ purified Brucella antigens and 

specific and sensi tive anti -immunoglobulin reagents. thus permitling the measurement of 

immunoglobulin subclass of Brucella antibody to define antigens. These methods promise to 

provide a basis for the development of a new generation of simple tests that can be conducted 

with inexpensive equipment and reagents. 

2.5.3.3. The Anamnestic Test 

This test has been de\eloped to detect latent infection in cattle in eradication programs. It is based 

on the principle that it is possible to distinguish serologically between a primary and a secondary 

responsible to Ihe injection of Brucella amigen. In praclice. the cattle are tested by the routine 

serological method. usually the complement fixat ion test. and rcaclOrs are rcmovcd. The negative 

coulc arC" immunized. usually with Br. ((bol"llls 45 20 yacci nc. Approximately 6 wecks later, they 

are again tested and any further reactors removed. The anamnestic test cannot be used on cattle 

previously immunized wi th strain 19. This test has been used \\"ith success to brucellosis- rree 

groups of"eaned heifers in range cattle that cannot be mustered regularl~ ror serological tesling. 

Various other serological tests have been used experimentally \\'ithout so rar being accepted for 

routine use. These lests include Ihe indirect hemolysis test. a sensitive and specific procedure that 

giws li n le reaction with antibody resulting from strain 19 immunization. The hemolys is-in-gel 

test is a similar procedure in gel. but is considerably more sensiti\"e to vaccinal antibody than the 
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indirect hemolysis leSL The radial immunodiffusion lest is a simple gel -d iffusion test utilizing a 

polysaccharide (poly B) hapten. It is especially insensitive to vac innal antibody. and detects a 

high proportion of cattle excret ing Er. abort liS in the milk. 

2.6. Signilic:mce of the disease 

2.6.1 . Economic importance 

On an average. outbreak of bovine brucellosis resulted in a loss of milk production of the herd as 

mllch as a 20% and this can reach -W-50% in early abortion (Bishop ef al. . I 99-l ). In addition to 

the loss of milk production. there is the loss of calves and interfe rence with the breeding 

programs. This is of greater importance in beef herds where calves represent the sole source of 

income (Radoslits el al.. 2000). The common sequel of infertility increases the period between 

lactations. and in an infected herd the average inter calving period may be pro longed by several 

months. 

Losses in animal production due to the disease can be of major importance. primarily because of 

the decreased milk production by aborting co\\·s (Radostits el al .. 1000) and this is often 

associated \\ ith retained placenta. metritis and a subsequem period of infertility (DIE. 1997). 

In general. economic losses due to brucellos is are usually caused by (Chukwu. 1987): 

~ Losses due to abortion. 

~ Diminished milk production. 

~ Cull and condemnation of animals due to breeding failure. 

~ Endangering animals export trade of a nation. 

~ Human brucellosis causing loss of some hours and medical costs. 

~ Go\·ernmem costs on research and eradication schemes 
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2.6.2. Public health importance 

Brucellosis is a disease of animals in which man is infected as terminal host. The incidence of 

brucellosis in man is clearly correlated to the degree of incidence in the domestic animals around 

him (Weidmann. 1991). In developing countries. brucellosis is a relatively common disease 

among animals and man. and in these countries. it constitutes a large and uncontrolled public 

health problem (WHO. 1986). According to \\orld health organization. about half a million cases 

of human brucellosis occur each year (F AO/WHO. 1986). 

;"Ian becomes infected when there is indirect contact with cows at abortion. parturi tion. or in the 

post parturition period from splashing of infected droplets into the eyes (Se\\'ell and Brocklesby. 

1990) or drinking unpasteurized milk or milk products (Roberts. 1971 ). Brucellosis is an 

occupational disease. occurring most often in veterinarians. farmers. stock inspectors. abattoir 

\\orkers.laboralor) personnel. butchers (Sewell and Brocklesb). 1990: Bishop ef al., 1994). The 

disease in humans is characterized by a multitude of somatic complaints. including fever. sweat. 

anorexia. malaise. weight loss. depression. headache and join! pains (WHO. 1997) and is easily 

confused with malaria and influenza (Sewell and Brocklesby. 1990). Reports on human 

brucellosis in some African countries are summarized in Table 2. 
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Table 2: Prevalence of human brucellosis in some African countries 

Country Number Prevalence Tests Reference 

tested % 

Nigeria 13999 7.6-29.8 SAT (Chukwu. 1985) 

738 5.55 SAT (Chukwu. 1985) 

Tanzania 540 22.6 SAT (Chukwu. 1985) 

80 20 SAT (Chukwu. 1985) 

Uganda 3164 6.4 SAT (Chuhm 1985) 

Somalia 353 0.6 SAT (Hussien el al. . 1987) 

Djibouti 108 6.5 CFT (Chamal el 01.. 1996) 

Eritrea 130 7.1 CFT (Omer el al .. 2002) 

21 4.6 CFT (Omer el al .. 2002) 

105 - CFT (Omer el al.. 2002) J 

2.7. Control and eradication 

2.7.1. Chemoprophylaxis 

An effecti\-e treatment for animals with brucellosis is not known to date (Weidmann. 1991). The 

treatment of brucellosis in the co\\" has generally been unsuccessful because of the intracellular 

sequestration of the organisms in lymph nodes. the mammary gland. and reproductive organs and 
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the bacteria fi re facullm ive imracellular which surv ive find mul tiply within the ce ll s (Radosti ts el 

al .. 2000). Generall y. IreatmelH of infected livestock is not attempted because of the high 

treatment failure rate. cost. and potential problems re lated to maintaining infected animals in the 

face o f ongoing eradication programs (Walker. 1999). Man can be treated with ant ibiotics 

(doxicyclin with rifampicin). however. relapses afe 110t impossible (Weidmann. 199 1). 

2.7.2. immunoprophylaxis 

The strmegies for preventing brucellosis have to be adapted to the animal production system 

(Seifert. 1996).The succ.essful prevention of this disease. which is so difficult in catlle production 

in the tropics. requires that. as far as possible. all available steps be taken to combat it 

(Weidmann. 1991). Failures of disease control are mostly due to the application of a sche-111e for 

which neither the veterinary infrastructure. nor the required reliable serological laboratories exist 

and the animal holder does not han: the socio- economic prercquisitcs. Principally two 

altcrnati\'es exist (Seifert. 1996): 

2. 7. 2. I. Test and slaughter. involves recognition of all animals which have responded 

i1l1mllnologicall~ to a Brucella infection and subsequent culling of the reactors According to 

Weidmann (1991) these method could be achieved \\hen the rate of infection is reduced to an 

acceptable level (aboUi 1-2%). Part of the scheme has to be a careful control of all animals which 

will be newly added to the herd as \\cll as a production system which prevents contact with 

infected neighbouring farms and/or contaminated feed or paslUrc. 

2. 7. ') 2. Vaccination of exposed herds with inactivaled or live \·accines. 

• Calf hood vaccinalion- only performed on heifer calves between ages of 4-10 
~ 

months. Vaccinated calves must be identified by a tattoo and ear tag. 

• Adult \'accination the whole herd is vaccinated whenever there are certain 

problem herds. Herds have to be maintained in quarantines until all vaccinated 

animals have been removed from the herd. 

The follo\\ing are some of the vaccination flvailable against brucellosis: 
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.:. Live Br. abort liS strain 19 vaccines 

A single dose at 3 to 7 months of age is required with Br. abortlls strain 19. Adu lt animals 

vacc inated with strain 19 develop a better immunity than calves. However. due to the danger of 

abortion in pregnant animals. vaccination has thus so far been performed. above al l. in calves. 

resulting in an average protect ion from infection of about 70 %( Weidmann. 1991 ). Bulls should 

not be vaccinated because orchitis can develop (Walker. 1999) . 

• :. Killed Br. abortlls 45/20 vaccines 

Two doses administered 6 weeks apart in animals over 6 months of age are required with Br. 

abortus 45120. Adult cow vaccination is sometimes performed as a regulatory effort to control 

infection in a herd (Walker. 1999) . 

• :. Bl"Ifcella aborflls strain RB5 1 \'accines 

This is a recently developed vaccine and bas replaced Br. aborflls strain 19 in a number of 

countries as the approved calf hood vaccine because it does not interfere with sero logical 

c\'aluation (Walker. 1999). Brucella abor/lls strain R[3 51 is a live stable rough mutant of Br. 

abor/lls strain 1308. which lacks much of the lipopolysaccharide O·sidc chain and has been 

investigated as an alternative to strain 19 vaccines (Radostits el a/ .. 2000). Adult vaccinati ons 

\\ith Br. abor/lls strain RB51 only rarely causes abortion. 

2.7.3. Hygienic Proph~ laxis 

Experience sho\\s that \'accination alone cannot bring about the eradication of the disease 

(Weidmann. 1991). From the epidemiology of the disease. important steps were deri ved at an 

early stage as hygienic prophylactic measures. These include: 

r The isolation of calving animals ' in separate calving pens which are subsequentl y 

disinfected with 2.5 % formalin (Weidmann. 1991: Bishop el af .. 1994). 

,.. Wet and wel! · grassed calving camps should be avoided. and \'eh icles used for transporting 

infected animals should be disinfected after use (Bishop el a/ .. 1994). 
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, Aborted fetuses. placentas. and uterine discharges must be disposed of. preferably by 

incineration (Weidmann. 1991; Bishop e/ a/., I 99 .. l: Radostits el at.. 2000). 

,. All canle. horses. and pigs brought to the farm should be tested. isolated for 30 days. and 

retested (Radostits et at.. 1000). 

,. Co\\'s. \\hieh are in advanced pregnancy. should be kept in isolation until after parturition. 

since occasional infected cows may not sho\\' a positive serum reaction until after calving 

or abortion (Bishop el al.. 199 .. 1: Radostits el a/ .. 2000). 

,. Replacement stock should be purchased from herd free of brucellosis (Bishop el al.. 1994). 

, Chlorhexidine gluconate is an effective amiseptic against Er. ({bonlls and is recommended 

for \\ashing the arms and hands of animals attendants and \'eterinarians who are exposed to 

contaminated tissues and materials (weidmann. 1991 : Bishop et af 1994: Radostits el ai.. 

2000). 

2.8. Status of bo\' ine bruce llos is in Eth iopia 

According to a report from WHO (\ 986) the incidence of animal and human brucellosis in the 

last (\\iO decades has increased as rapidly as urbanization and improved transportation has 

concentrated herds that were traditionally small and dispersed. In many devcloping countries the 

problem is compounded b) an absence o f national surveillance prog.rams. diagnostic facilitics or 

rdiabk dala. 

In Ethiopia. in the past. information conceming the prevalence of brucellosis was lacking. In 

recent years. ho\\e\'er. increasing demand to milk and milk products necessitated great ancmioll 

to be gi\en to dair~ farms b) both public and private sectors (Shiferaw. 1987). In Ethiopia. a 

number of \\orks have been done on sera-prevalcnce of brucellosis in different parts of the 

countr:. Howe\ er. the economic impact of the disease on animal producti\ it~ and praduction is 

not )t't assessed. So far. only one smdy has been made at CaO-a State farm_ Wollo_ from 1987 to 

27 



1993 . The same paper indicated that lhere was an annual loss estimated to be 88.94 1.96 Eth . Birr 

due to reduced mi lk production and abortions in the farm on 193 study animals (Si ntaro, 199-1-). 

Serological investigation on the prevalence of bruce llos is in Ethiopia has been carri ed out in 

different part of the coumry for the last 24 years. Pioneer survey was done by Meyer ( \980) and 

reported a positive react ion of 39% out of \ 0 I a cattle owned by the then Insti tu te of Agricultural 

R('search (iAR). The sun·ey conducted by Gebre-mariam (\985) on prevalence of bovine 

brucellosis in four different fanns around Addis Ababa showed that 18. -1-% were positive reactors 

out of 178 tested animals. 

The other survey conducted on sero-epidemiological prevalence of bovi ne brucellos is in Arsi 

region on 2178 animals showed that 7.62% were positi\·e reactors Uvlolla. 1989). Zewdu (1989) 

in his SHld) on bO\ ine bntcellosis in selected sites in Sidamo region indicated that out of 734 

tested animals 15.8% \\ere found to be posi ti\"(' reactors. Generally speaking. the disease seemS to 

be more prevalent in large improved herd than smaller indigenolls herd (Wondimu. 1989: Asfaw 

CI al .. 1998). 

The prevalence is also high in ranch animals (Hadigo. 1987: Molla . 1989: Bekele el al .. 2000). 

The fact that infected ranches are breeding centers definitely favors the spread of bnlcellosis 

(Bekele er al .. 2000). In addition. the distribution of F I heifers from the ranches would most 

likely exacerbate the situation in other production systems. These production units \\ill therefore 

continue to spread bruce!losis to other areas until effective measures are instituted which might 

change the situation (ivtolla. 1989: Bekele I!I a/.. 2000). Howe\"cr. there is no information 

a\·ailable so far on the measures taken to combat brucellosis in Ethiopia. In Ethiopia. reliable data 

on human Brucellosis is lacking. Summary of \ allies of the prevalence of Bovine Bmcellosis in 

Fthiopia is presented in Table 3. 
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Table 3: Prevalence of Bovine Brucellosis in Ethiopia 

Brccd Location No. of animal Prc,'alcllcc 010 Tcsts Rcfcrcncc 

test cd 

Cross (liE 1010 39 RBT Me)er.1980 

Crosses ( HE 178 18.4 RBT. CFT Gebre-mariam. 1985 

r-.lixed CHT 3577 2.1 SAT. CFT Shifcra\\. 1987 

:-'Iixed Bahirdar 678 9.8 CFT Hadigo.1987 

Zebu CHE 1609 ·U RBT Bekele el (11 .. 1989 

~Iixed Arsi 2178 8.26 RBT Molla. 1989 

\Ii:\ed Arsi :,\A - .61 SAT MalIa. 1989 

Cross CHE NA 15 RBT. SAT Wondimu. 1989 

Zebu CHE NA 3 RBT. SAT Wondimu. 1989 

Cross SE 73"+ 15.8 RBT Ze\\ du. 1989 

Cross SE 182 11.6 SAT Ze\\du.1989 

Cross ( HE NA 38.7 RBT. SAT Rashid. 1993 

Cross (SF 182 n RBT. SAT Sintaro. 199..+ 

Cross AASJ;R 950 ".1 RBT.CFT Asfa\\ {'I 01. 1998 

Zebu EANRS 36..+..+ 1.8 RBT Kebede. 1999 

\I ixed SE -!1"+3 4.9 RBT. CFT Bekele er (II .. 2000 

Zebu AI'RS i\A 8.23 RBT r-. lekonnen.2001 

i\A"" not a\ ialable 
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3. MAT ERI A L S AN D METHODS 

3.1. Study Materials 

3.1.1. Study area 

The study area. Jimma zone. is located about 335 km southwest of Addis Ababa al 7° 13' and gO 

56'N latitude and 35° 51'and 37° 37'E longitudes. Altitude ranges from 880 meter above sea level 

in the Dmo valley to 3360 meter above sea level at May Glido in Nadda-Dedo mountain chains. 

The zone has 13 administrative districts. The annual rainfall orlhe zone is 1637 mm in average 

and the temperature ranges from mean minimum annual temperature of 11.43 °c to mean 

maximum annual temperature of 16.2 °c with a general feature of short and long rainy season 

shifting with dry season that indicate the area to have bimodal pattern of rainfalL 

Agro-ccologically. the zone is divided into thre~; high altitude (dega) 16%. mid altitude 

(\, 'e inadega) 62°'0. and low altitude (kola) 22 11/0. Ther~ are three types of soils in the zo ne : Orthic 

Aerosols (-1-9%). Dystric Nithosols (380,.0) and Vertisols (13%). The zone has remarkable potential 

of surface water and expected to possess dependable source of ground water. It is bounded with 

three major rivers: Ghibe. Gojeb. and Deddessa. which have a numerous dendrites like tributaries 

that drain to the rivers. 

Coffee is Ihe major t.:CI:sh crop but there arc also other crops orminor importance including mainly 

maize. terr. wheat. barely. and sorghum. Seven districts are engaged in coffee - crop - livestock 

type of agricllilural production system: Mana. GOlllma. Limlllll-Seka. Linullu-Kossa. Gera. Seka­

Chokorsa. and Kersa. The reSI six districts arc known for their mixed crop - li,'eslOck agricultural 

production system (Dlllo -~adda. Declo. Sokorru. Tiro - Afeta. Sigma. and Setema). 

Five districts and excluding Jimma town were selected by clustering sampling. These were Mana. 

Kersa. Seka-Chokorsa. Lilllll-kosa and Dedo (Fig -4). All Five districts were located at variolls 

kill distances from Jimma town. 
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3. l. 2. Study population 

The cattle population in Jimma Zone is the study population. The zone has 983.10 I cattle and the 

distribut ion of cattle population in study areas is indicated in Table 4. Mixed crop- livestock. 

extensive system is the main production s)stem practiced in the area. Communal grazing and 

watering. poor shel ter. under feeding, etc .. are livestock management problems. which could have 

thei r own share effect as determinant for various anima! diseases. All types of livestock species 

are being reared in the zone. Of all species. callIe are the predominant in the area. Cattle are used 

as assets and are the only source of traction power besides milk and meat. There are about 1200 

cross bred cattle distributed in Jimma to\\tl and its surroundings (Office of Planning and 

Economic dc\e!opmem of Jimma zone, 2002). 

Table 4: Cattle population of the se lected di st ricts. 

Dis tri ct 

Kersa 

Seka-Chokorsa 

Dedo 

Limu kosa 

Mana 

Jimrna to\\n 

T otal 

3.2. Study i\ l cthodo logy 

3.2. I. Stud~ design 

Ca ll ie popu lation 

179441 

115069 

91226 

120000 

31315 

1200 

53825 1 

A cross-sectional epidemiological study \\as conducted between October 2003 and April 2004 to 

estimat. the overall prevalence. he rd prevalence, and within herd pre\"(\\ence of brucellosis. Thl! 

preval lee was determined in respect to risk fac tors: age. sex. parity, herd size. distr ict. and 

mana~ 'rnent system. 
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3.2. I. I. Sampling Procedure 

Mulli stage sampling procedure was followed to select sl1ldy animals. The numbers of animals to 

be sampled from each district (excluding Jimma town) were determined by the proportion of the 

canle population existing in each district. From each district. three peasant associations (PA's) 

were taken randomly. The number of animals to be sampled from each PA was also determined 

by the proportion of the livestock population within the PA. From each PA two villages were 

taken which made a total of 30 villages included in the sample. A total of 270 herds with an 

average herd size of 5, cattle (ranging from 2 to 10). were sampled randomly. In addition, 46 

famls owning mainly crossbred dairy canle were selected randomly and included in the sample 

from Jimma town. All animals above six months of age kept for breeding purpose were sampled 

from the selected herds and farms. The {otal sample size was determined using the formula for 

simple random sampling technique (Thrusfield. 1995) and with an estimated Brucella infection 

rate of roughly 4%. a precis ion level of I % and a 95 % confidence interval. 

A total of 1813 cattle from the study si te were sampled to determine the prevalence of the disease 

under investigation (Table 5). All animals under individual ownership. or management were 

handled as one herd. The herd \\as categorized into four classes: cows. calves. bulls. and heifers. 

Each class was defined as follows. 

Cow: . female cattle after first calving. 

Calf - cattle or both sexes abo\'(' 6 months but under one) ear of age . 

Heifer: - female above one year of age but has not calved. 

Bulls: - un cast rated male cattle above one year of age. 

Blood sample was collected from four different groups assumed to be at risk and a total of 126 

indiVIduals were included in the sample by purposive sampling. l"hese include abattoir workers, 

butchers. farmers and animal health workers. 56 fa rmers patients came to Jimma hospital and 

diagnosed with fever of unknown origin, 38 panicipants abattoir workers from Jimma abattoir. 25 

butchery men from Jimma town and 7 animal health workers from different districts in the zone 

were considered in this study. 
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Tabk 5: The number of animals sampled from each districts 

Distric t 

Kersa 

Seka-Chokorsa 

Dedo 

Limu kosa 

Mana 

Jimma town 

T otal 

3.2. I. 2. \leasurements 

3. 2. I. 1. I. Questionnaires 

Number of a nimal sllmplcd 

449 

309 

172 

320 

55 

508 

1813 

A question naire was designed to collect information on factors that are believed to inOuence the 

spread and prevalence of Brucella infection. These include herd size and composition, 

management system. age of the animal. purchase source and replacement dairy caHle. handling of 

anima! product and handling of calving/abortion. With regard to the public health significance of 

the disease. the presence of s) mptoms suggestive of brucellosis in humans (fever, sweat 

anorexia. malaise. weight loss. depression. headache and joint pains), the habit of consumption of 

un-pasteurized milk. contact with aborted animals or abortion materials and handling of 

parturient animals were considered. The questionnaire was administered in person to individuals 

(annex 1). 

3. 2. I . ., 2. Collecting and handling of blood 

Approximately 10011 of blood sample was collected from the jugular win of each animal using 

plain \·acutainer tube and needle. Each sample from each animal was labe led by using codes 

describing the specific animal Jnd herd! farm. The tubes were set tilted on a table ove rnight at a 

room temperature to allow clotting. Next morning. the clotted blood in the tubes was centrifuged 

10 obtain clear serum. The obtained serum was stored at _20 °C until they were tested by both 

Rose Bengal PlateTest and Complement Fixation Test. About 5 ml of blood was collected from 
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each person in e\acuated plai n vacutaincr tubes and the blood samples were left over ni ghl lO clot 

and the sera taken and stored at ·20 °c unt il tested. The questionnaire survey and blood sampling 

in humans \\as carried out by profess ional teams from Jimma Specialized Hospital and Jimma 

Health Center. 

3. 2. 1. 2. 3. Serological Tests 

.:. Rose Bengal PlateT est 

The RBT antigen \\as obtai ned from r~STJTUT POURQ UJER 325. rue de la gaiera 34097 

" IONTPELLIER CEDEX 5. France. The method prescribed by BgVV Service Laboratory (2000) 

was followed \0 undertake RBT. The test was undertaken at Faculty of Veterinary Medicine. 

Department oL\ licrobiology. Debre zeit. 

rest Procedures: 

Sera (control and test sera) and antigen for use \\ere left at rOOlll temperature for half an hour 

before tesling. since active materials straight from the refrigerator react poorly 

1) 30 ~lI semm was mixed \\ ith an equal \'o lume of antigen on a \\ hite tile or enamel plate to 

produce a zone approximately:2 cm in diameter. 

2) The antigen and semm were mixed thoroughly using an applicator Slick (a stick being 

used ani) once) 

3) The plate \\as rocked by hand for about -I- minutes 

4) The tests were read by examining for agglutination in a good light 

5) l\. lagnifying glass was used to detect micro agglutination when suspected 

The interpretation was performed as follows: 

o = no agglutination 

- = barely perceptible 

---+ = fine agglutination. some c1canng. 

... ++ coarse clumpi ng, definite clearing 

Those samples identified with no agglutination were recorded as negative those with .... ~, 

"'~+ . .-...-+ .... wcre recorded as positive, 
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.:. Complement Fixation Test (CFT) 

In the CFT. all reagents were evaluated by titration. The preparation of sheep red blood cell s 

(SRBC), the methods of eFT tes\. and preparation of reagents we re according to the protocol of 

BgVV Service Laboratory (2000). The eFT test was conducted at the Nationa l Veterinary 

Institute, Department of Immunology. Debre Zeit. 

I. Preparation of SRBC for hemolytic system 

10 ml of SRBC in Alsevcr"s solution were centrifuged at 2500 rpm for 5 minutes. The 

supernatant was discarded and replaced by \cronal buffer diluents (YBD). The SRBC were 

resuspended in the diluent and centrifuged again. This procedure was repeated 4 times. Before 

discarding the supernatant after the last washing, the packed cells volume was measured. The 

volume of the packed cells was read by placing an identical tube next 10 the blood containing 

tube and filled up to the level of the blood b) a measured amount of \\ateL Finally, a 2% 

!iuspension of SRBC was prepared. 

II. Amboceptor titration 

I. Two ro\\ s of 5 test tubes each \\ ere arranged on a rack 

2. In t\vo other test tube. I: 500 and I: 750 predi!uted were made 

3. 1 ml of 1 : 500 prediluted amboceptor was transferred to the first test tube of row I and 

1 ml of 1: 750 predituted amboceptor was transferred to the first tesllUbe of row 2 

4. 0.5 mt YBD was added to each of the rest of tubes of both ro\\ 

5. Amboceptor was then diluted senally tram tube 1 to tube 5 in 0.5 mt amount in both 

rows. Thus the dilution ran from 1: 500 to I: 8000 and I: 750 to I: 12000 in row J and 

row 2. respectively 

6. To each tube of the IWO rows. I 1111 ofYBD was added 

7. Following. 0.5 ml of "2 % SRBC was added to each test lUbes of the two rows and 

were shacked well 

8. The tube were left 011 the table for 10 minutes 

9. 1 mt of complement at working dilution was added and incubated at 37°C for 30 

minutes 
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10. The last tube showing complete hemol}sis. mInimum hemolytic dose (MHD) was 

read. The working dilution of amboceptor is -l times MHD (BgVV Service 

Laboratory. 2000) 

Ill. Evaluation of complement 

Freeze dried complement was reconsti(lned according to its instructions 

2. A I: 100 complement dilution was prepared 

3. Complement was added into 9 wells increasing by 51-l1 every lime. starting with 101-11 

-1 Diluent \\as added into the 9 wells in decreasing amounts by 5 pi . starting with 40 I-ll 

5, 25 ~1I ofa diluent \\as added into the wells \\-ilh Cornwall syringe 

6. the plate was placed in water bath at 37°C for 1 hour 

7 25,.tl 2 % SRBC \\as added to all wells 

8. ~5~d amboceptor at working dilution I: 1000 \\as added to all wells 

9. Components \\-ere mixed by shaking and incubated again in \\ater bath at 37°C for 30 

minmes 

The test was read by recording minimum hemol~ tic dose of complement (i\ IH O) which was 

represented by the fIrSt \\ell showing compl~tc hemol~sis. The nc'\l well contains the full 

hemolytic dose (FHD). The working dilution of complement was then computed: complement 

dilution=: 2FHD initial dilution of com pIe men I. 

1\. Antigen titraion 

}.fiCfO titer plate I: 

I. 25 ~tl of \'8D was first placed to e\ er~ walls of a micro titer plate 

2. 25 ~d of a pre diluted antigen was added to all \\ells of fO\\ .-\ 

.). By serial doubling (two fold) dilution ~5pl of antigen was transferred from row A 10 B 

and from row B to C until ro\\ G b~ multi channel pipeHe: 25 pi mixture was 

discarded from ro\\ G 

i\licro tiler plate II 

50~11 "BD was added in all \\ells 
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2. 501l' of predilUied inactivated positive control serum was added to all well s of co lumn I 

3. 50 ~t' was serially transferred by two fold dil ution, from column I to column 2, and again 

from column 2 to co lumn 3, until column 11 from whe re 25 III was discarded (co lumn 12 

had only VBD) 

;-vlix plate ' and 11 

I. 25~t1 was transferred from plate 11 to plme I 

2. 25~t1 of complement in at working dilution (I :-W) was added to all we ll s of plat J 

3. Plate I was incubated 37°C for 30 minutes (sealed)(waml fixation) 

-1-. The following. 25 III of equal volumes of 2 % SRBC and amboceptor ( working 

dilution) pre-mixed were added to all wells 

). The plates \\·ere covered with sealing tape and shacked placed in an incubator (37 DC) 

for 30 minutes (warm fixation ) 

The interpretation was perfonned as follow: 

The last wells with 50 % sedimentation was read and recorded. This was regarded as the right 

comer value. In this case, the comer value was I: 25 dilution and was used through out the test. 

The 50% sedimentation was taken as one unit and the working dilution of the amigen was two 

units. 

Test procedure: 

1. The sera \\ ere pre diluted at I :2.5 and incubated at 58 °C in a wate r bath for 30 minutes 

in order to inactivate the native complemem 

2. 25 pi of diluted test sera was placed in wells of first and second rows of U-bottom 

plate. and 25 ~t1 of verona I buffer was added to all wells I!xcept those of the fi rst row 

3. Serial doubling dilution were than made by transferring 25 ~t1 volumes of serum from 

2nd rowan wards continuing tor at least four dilution 

-1-. 25 pi of antigen di luted to working dilution excluding those of anticomplemetary 

controls, \\hich received 25 .ul VSO was added to all wells 

5. 25 pI of complement (I: 40 working diluti on) in working dilut ion was added to all 

wells except control wells 
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6. Control \\'\;!lIs cOlllaimng: serum cO[1Irol has serum + complement + diluent + and 

antigen control has anligen + complement -r diluent Complement control has 

complement + diluent and hemolytic system has diluent set up to contain 7SJ,t1 total 

volume in each case before hemolytic system was added 

7. The plates were incubated for 30 minutes at37 DC with agitations ( warm fixation) 

8. 15 J,tl of2 % SRBC and amboceptor (hemolytic system)mix ture was added into all the 

wells 

9. Plates \vere sealed with sealing tape and placed on a shaker) and incubator (37 DC) for 

30 minutes 

10. Befo re reading the result the plates were left in the refrigerator at +4°C for one hour in 

order to allow non lysed cells 10 settle 

II. Plates were taken out from refrigerator and results were read after being left on the 

table for 10 minutes at room temperature 

12. Positive reactions \\ere indicated b~ the absence of hemolysis. sedimentation ofSRBC. 

and negati\e reactions b~ the hemolysis ofSRBC 

rile interpretation was performed as follo\\: 

Sera with at least 50 0-;' fixation of the complement at a dilution of I: 10 \\ere taken as positive. A 

hemoi)tic reaction of 50 % or less at a dilution of I: 5 was considered as Ihe minimum sero 

posili\e threshold (Dohoo Ifl ell 191':5). 

3. 1 .1 . ., 4. Data analyses 

The IOtal prevalence was calculated based on the RBT - CFT positive results: by di\'iding the 

number of RBT""CFT positive animals by the total number of animals tested. The within herd 

pr~valence was calculated by dividing the number of RBT +,CFT reac!Qrs \\ ithin a herd b) the 

number of serum samples tested in that herd (ThrusfieJd. 1995). 

The Fisher's exact test was applied to test the exi:.lence of associations between seropositivil~ 

and risk fac tors such as age. sex. parity. herd size. district and management system in cattle and 

was used to determine the association between infection rate and contact \\ ith anima ls in humans. 
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In addition. logistic regression analysis was used 10 calculate odds ratio (OR) to measure the 

degree of association between risk factors and the disease in cattle and humans using computer 

program STATA 7 (2001). stata cooperation ~905. Lake way Drive college station, Texas 77845, 

USA. 

., 
'., 
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~. RESl' LTS 

-I, 1. Questionna ire surveys 

Quesliormaires were administered to 23 imensive and 40 extensive farm owners. The 

questionnaires addressed a number of aspects of management and husbandry practices. housing 

conditions. educational status of the famlers and breeding status of the study animals. History of 

abortion \\as taken during blood collection fo r all cows. About \..J.% and 19.6% of the cows in the 

inlensin' and extensive fanns. respectively. were reported to have had previous abonions (Table 

6 ). 

Table 6: Summary of proportional distribution of dairy cattle by reproductive status and aborti on 
Prc'-alence 

Breeding status imensi\e faml Extensive farm Total 

Proportion of lactating cows 191 '289 (66.1 %) 316 671 (~7.I%) 507."960(52.8%) 

Proportion of pregnanl CO\\ 5 ) . _ ) __ 10 14 -'89 ("0" I 192671 (28.6' 0) 337/960(35.1%) 

Hi s lor~ ofabonion 31222 (14%) 77 393 ( \9.6%) 108615(17.6%) 

n- number of farms 

-L 1. 1 Farm characteristics 

Fifty-four percent of the farmers started farming b~ purchasing animals and 36.5% by inheri ting 

from parL'nls or gifts from relati\"es. In addition. 8~.5% had acquired skills of keeping animals 

from their parents and 17.5%) had initial training from ~linistry of Agriculture and development 

agents. 

Of the 63 farme rs studied. 63.5°'0 of them in the area had only primary education whi le 36.5% 

had fomlal education above 8th grade. About 60°'0 of the intensive fanners had completed 12th 

grade \\hile none from the cxtcnsi \e famlers had reached this Jewl (Table 7). 
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1 able 7: Summary of proportional distribution o f educmional status of farmers. fa rm management 
and husbandry practices in the study areas 

Management activit ies 

Educational status of farmers 

< Sth grade 

> 8th grade 

Total 

~ Iming practice 

{ l ~e of natural mating 

L'seofAI 

Use of AI -nalll ral mating 

A\\areness on brucellosis 

Yes 

No 

Presence ofpanurition pen~ 

Separation of cows during panurition 

Cleaning and disinfec tion of premises 

Proper tilsposal of after birth 

Yes 

No 

Stock replacemem stra\eg~ 

Qut side source 

O,,'n farm 

Qut side source and own farm 

Culling animals for va riolls reasons 

n- number of farms 

Intensive !~lrIns Extensive fa rms 

(11=23) ( n~40) Total 

4 (17 . ..J.%) 36 (90%) 40 (63.5%) 

19 (8".6%) 4 ( 10%) 23 (36.5%) 

23(100%) 40 (1 00%) 63 ( 100%) 

5/23 (11 7°/'1 ) 40'40 (100%) ..J.5 '63 (71.4%) 

5/23 (21 .7°0 ) 5/63 (8%) 

13123 (56.5 %) 13/63 (20.6%) 

S 23 (3..J..8° ~ ) 2..J.0 (5%) 10/63 (15.9%) 

15/23 (65.2°0 ) 3840 (95%) 53/63 (84.1 %) 

5123 (21.7°~ ) 2/40 (5%) 7/63 ( 11.1 %) 

6/23 (26.1 O,~ ) 5..J.O(12.5%) 11 /63 (17.5%) 

15/23 (65.2%) 5/40 (12.5%) :>0/639 (31.7%) 

19/23 (82.6°0) 5I..J.0 (12.5%) 24/63 (3S.1 %) 

..J.123 (17.4°0 ) 35 /40 (87.5%) 39/63 (61.9%) 

11123 t..J.7.So·o 2040 (50%) 31 /63 (49.2%) 

8/23 (34.8° 0) 5/40 (12.5%) 13 /63 (20.6%) 

4·23 (17.4°0) 151..J.0 (37.5%) 19/63 (30.2%) 

23/23 (l 000,0 ) 25/40 (62 .5%) 48/63 (76.2%) 

It \\as also found out that all the farmers in the extensi\ c management system were depende nt on 

natural mming using bulls while nearl ~ half of the tanners in the intens ive managcmenl system 

wen:: using both Al and naHlral mating. Equa! proportions or lhe remaini ng farmers in thc intensi \'c 

manag.clllent s)stcm \\ere lIsing ei ther Alar natural mating. Sligh tly more than Iwlfofthe fa rmers 

42 



in the intcnsi\{: management system were not awar\'" ofbruccllosis \\hile nearl y no farmers in the 

extcnsive management system we re a\\are. The practices of provision of separate parturition pens. 

separation of CO\\S during pa rt urition and cleaning and disinfec tion of contami nated areas was 

done in a relativel) better way by fa rmers in the intensive management system. In add ition, most 

of thc farmers in the intensive management system were disposing afterbirth and abortion 

materials properly \\hile few farmers in the extensi\e management system were do ing so. Nearly 

half of the farmers in the extensive and intensi\ e management system were dependent on external 

sources for replacement stock and culling was practiced by all farme rs in the intensive 

management system and more than half of the farmers in the extensive management system. 

-L 2. Scroprc\'a lencc of b ruce llos is 

Of 1813 sera tested usmg RBT, 17 (0.94~o) animals reacted positi\'ely to brucellosis. These 

reactors \\ere further retested using eFT and II (0.61%) animals \\ere confirmed to be 

seropositive for brucellosis (Tab le 8). The highest prevalence rale was found in Limu-Kosa district 

(::!.5 %). All male tested were negative for Brucella antibody. 

Table 8: Results ofRBT and eFT for brucellosis h~ study districts 

RBT eFT* 
District* N Number (%) positive umber (%) positive 

Kersa 449 3 (0.67%) 0(%) 

Seka chokorsa 309 2 (0.65%) 0(%) 

Limu Kosa 320 9 (2.8%) 8 (2.5%) 

Dedo 172 2(1.16~·o ) 2 (1.16%) 

~Iana 55 0(0%) 0(0%) 

Jimma to\\n 508 I (0.2%) I (0.2%) 

TOlal 1813 17 (0.94%) II (0.61%) 

N number of animals tested. *- Fisher's exact test. P<O.OOI 
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-t 3. Scroprevalcncc at herd Icve l in ehe extens i\ e management system 

The ovcrall herd prevalencc_ based on RBT +/C FT. was 2.96%. The prevalence were establi shed 

only in two districts: viz. Limu kosa ( 12.5%) and Dedo (2.8%) (Table 9). The herd 

scroprc\'alcnce in fanns Ihal kl!pl more Ihan five anima ls were fou nd to be 14.5% (8/55) while it 

\\3S nil in farms keeping less than five animals. This difference was statistical ly signi fi can t 

(p<O.OOI). The wilhin herd prevalence recorded was ranging from 0% to 33.3%. One or two 

reactors were recorded in the seroposi rti\(~ herds. 

Tablc 9: Scroprcvalencc ofhrucellosis al he rd level in districts prac ticing on ly extensive 
management system 

CFT I- _ ;0 CFT 

DIstrict· NF Number (/1;0) of Number (%) of positive 

positivC' animals farms 

Kersa 92 -l-l9 0(0%) 0(0%) 

Seka chokorsa 72 309 0(0%) 0(0',) 

Limu kosa 56 310 8 (2.5%) 7 (12.5%) 

Detlo 36 172 2 (I 16',,) 1(2.8%) 

" lana l-l 55 0(0',) 0(0%) 

Total 270 1305 10(0.77) 8 (2.96%) 

N number of animals tcslctl. NF number of farms Ic~lCd ... Fishcr's cxaCllCs1. P<O.05 

-t -t Seroprevalcnce at imJivilJual anint:lllcn i in extens ive management system 

rhe indi\'idual animal seroposi tivity was (,.·stablished by lIsing the RBT positive sera with CFT 

positive seria l serological tcst rt.'suits. The o\erall individual seroposili\ it) in the study area "as 

established at 0.770,0. Prevalences were compared bet\\'een study sites: the prevalence for Dedo. 

and Limu-kosa were 1.16%. find 2.5% respl!cli\-cly. No rcactol' animal was detccted from Kcrsa. 

~·lana. and Scka-Chokorsa districts. The difference bel\\cen districts was slatistically significant 

(P<0.05) 

44 



A logistic regression anal)sis revealed that positive reactors were significant ly higher (p<0.05) in 

older age category than younger ages (Table 10). The seroprevalence was 1.1 % in animals 

between 3-6 years and 1.6% in an imals above 6 years. The seroprevalence of brucellosis by age 

category showed that there is strong linear trend (Fig 5). 

Table 10: Seroprevalence of brucellosis according to risk factors (sex. age, herd size) in extensive 
management system 

Risk factors 

Sex 

Male 

Female 

Age 

0.5-<3 

>6 

Herd size 

1-5 

>5 

Total 

N 

273 

1032 

489 

566 

249 

948 

357 

1305 

CFT 

Number (%) of 

positi ve animals 

0.97~, (10) 

I. 1% (6) 

1.6% (4) 

0 (0%) 

10(2.8%) 

10 (0.77 %) 

CI (95%) 

0- 1.3 

0.5- 1.8 

0-0. 8 

0.4-2.3 

0.4-4. I 

O-OA 

1.4-5 

T number of animals tested, CI confidence interval. OR odds ratio 

p-value OR 

0.1 

.. 
0.017 3 (1.2 -7.7) 

0.000··· 6.7 (2. I -9.4) 

In addi tion, herd size had significant effect on the prevalence of brucellosis in individual animals 

(p< 0.001). All infected animals were in herds with more than five animals in the extensive 

management system and no infection was established in herds keeping less than five animals 

(Table 10). 
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Table II. 
system 

Risk factors 

Sex 

Age 

Herd size 

Multivariate logist ic regression estimates fo r ri sk factors in extensive management 

CI 

0.08-6.86 

1.23-7.40 

3.98-242.1 

Odds ratio 

0.75 

3 

3 1 

P· value 

0.800 

0.016 

0.001 

The results of multivariate logistic regression indicated that age (p< 0.05) and herd size (p< 0.0 1) 

affected significantl y of bovine brucellosis in the extensive management system. This result was 

not different from that of the univariate analyses (Table II). 

Fig. 5: Association between age category and Brucella seropositivity in individual animals in 

extens ive management system 

1 8 
1 6 1.6 - 1.4 

- preva lence (%) 

oR 0 1 2 
'" .1 u 1 co 
'" 0.8 
'" > 0.6 '" ~ 
"- 0.4 

0.2 
0 0 

1--3 3--6 >6 

age 
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-' .5. Seroprevalence a t herd a nd individua l anim allevcl in intensive ma nage ment system 

The overall herd prevalence. based on RBT+/CFT in the intens ive system was 2.2 % (1/46). The 

within herd prevalence established was 4.5 %. The overall prevalence in individual animals was 

0.2 %. Positive reactors were recorded in fanns keeping more than ten animals (0.3 %) (Table 

12). A logistic regression was run to detennine the association between risk factors including sex, 

age and herd size but none of the factors considered were significantly associated (p> 0.05) with 

the seroprevalence of bruccllosis in the intensive management system (Table 13). However, it 

was difficult to draw firm conclusion from these results since small numbers of animals have 

been screened from the intensive fanns. This is because the numbers of intensive farms in Jimma 

town were small. 

Table 12: Seroprevalence of brucellosis in intensivc management system in Jimma town 

Farm category N 

Small scale 62 

Medium 76 

Large 370 

Total 508 

N- number of animals tested 

47 

Number (%) positive 

0(0%) 

0 (0%) 

1(0.3%) 

1(0.2%) 



Table 13: Seroprcvalence o f bruce llosis according to risk factors (sex. age. herd size) in intensive 
management system in individual animals 

Risk factors 

Sex 

Male 

Female 

Age 

0.5-<3 

>3 -6 

>6 

Herd size 

1·5 

5- 10 

> 10 

N 

75 

433 

231 

180 

97 

62 

76 

370 

CFT 

Number (%) of 

positive animals 

0 

2.35% (I) 

0 

5.6%(1) 

0 

o 
o 

0.3%(1) 

N= number of animals tested. CI= confidence interval 

C1 (95%) 

0-4 .8 

0.006-1.3 

0- 1.6 

0-3.7 

o 

0-5.8 

0-4.7 

0.007- 1.5 

p-value 

0.7 

0.6 

0.8 

.oJ. 6. Reproductive s tatus and bru cellos is infection rat es in extensive management sys tem 

Odds ralio (OR) was calculated \0 measure the likely association that could exist between 

reproductive status and brucetJosis. Significant associalion was found between brucellosis and 

occurrence of previous abortion (p< 0.001). However. faclOrs including pregnancy status. 

lactation status and parit~ were not signi ficant!y associated with the prevalence of brucellos is. 

Although no significant association (P>O.05) was observed bet\\ccn Brucella seropositivity and 

pari ty_ majority of the positive animals were in the cows with 2nd parity compared to those in 

the ir 1'1 parit), Crable I-l). 
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Table 14: Association between reproduct ive status and brucellosis prevalence 

e FT 

Number (%) of CI (95%) p-valuc OR 

Risk factors N posi ti ve 

animals 

Pregnancy status 

Pregnant 192 1.6% (3) 0.4-1.9 0.8 1.2(0.4-H) 

Non-pregnant 763 0.92%(7) 0.3-~.5 

Lactation status 

Lactating J 16 1.3% (4) 0.4-3.2 0.6 1.4(0.4-4.8) 

Non-lactating 639 0.94% (6) 0.3-2 

Parity 

0 318 0 0-1.2 0.06 2.9( I -8.9) 

138 I 4% (2) 0.1-5 

2 496 1.6% (8) 07-3 

3 2 0 0-8.4 

Previous abortion 

Yes 77 8% (6) 2.95- I 6.4 0.000··· 18.7 (5.2·67.8) 

No 878 0.5% (4) 0.1-1.2 

N- number of animals tested. CI confidence intervaL OR- odds rat io 

4.7. Occurrence of brucellosis in human 

A tOlal of 126 individuals (100 males and 26 females) \\ere interviewed and tested. fhese were 

30.2% abattoir workers. 19.8% butchers. 44.4% farmers. and 5.6% animal health personnel. Of 

the 126 serum samples screened by RBT 4 (3.2%) were positive for brucellosis. The RBT+ sera 

were further retested by eFT and three (2.4%) were found seropositive for Brucei/a antibody 

(Table 15). All the positive reactors were males. High seropositivity (14.3%) was observed in 

animal health workers. Seroposi!ity of 3.4 % was also recorded in farmers. However. there was 

no positi\·e reactor from butchers and abattoir workers included in this study. 
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Table 15: Seropreva lence of brucellosis in diffe rent groups o f people in the study areas assumed 
to be at high risk for Brllcella exposure 

Number of Number (%) of 

Groups Samples Posi ti ve 

examined individuals 

Abattoir workers 38 0 (0%) 

Butchers o· -) 0(0%) 

Farmers 56 2 (3.4%) 

Animal health workers 7 1(14.3%) 

Total 126 3 (2.4%) 

A further analysis to determine the association between selected risk factors and prevalence of 

brucellosis indicated that there was no significant association between seroprevalence and risk 

facto rs including drinking raw milk. consumption of milk products and animal con tacts. Strong 

statistical association (P<O.05) was recorded between Bruceila seropositivity and handling of 

partllriem animals (Table 16). 

Table 16: Association of Brucelia seropositivit) with selected risk factors 

Risk factors 

Drinking ra\\ milk 

Consumption milk product 

Animal contact 

Handling parturient animals 

* Fisher's exact test 

50 

0.2 

0.5 

0.7 

0.01 



5. DI SCUSS IO N 

Most of the responden ts (71 %) in this study were using bulls for service. All these respondents 

\verc from tht! extensive management system and had no other options. while 2 1 % of the famlcrs 

in the intensive management system had the OPP0rlunity to use artificial insemination. In 

addition. m05\ of the respondents (6 1.9%) did not bury atierbirth and abortt!d fetus and aborted 

ll1at~rials rather left them on the grou nd or gi ven 10 dogs. Most of the fanners were not also 

separating cows during parturition. These factors combined with the unawareness of most of the 

farmers on brucellosis and the poor cleaning and disinfection practice by farmers could pose a 

great risk (If spread of Ihe disease to unaffeclt'd ,mimAls. I he dependent:) uJ most of the farms on 

oUlside sources for stock replacement cou ld be o ne possib le way of introduction of the disease 

into unaflected herds. According to the observation made. out of 77 female animals in the 

extensive management system with abort ion hislOr) 6(8 %) of them were detected positive for 

brucellosis: on the other hand none o f the animal from 31 cross breed cows \\ilh hi story of 

abortion \\ (.;re detected positive for brucellosis. It has been reported that numerous infectious and 

non. infect ious agents can cause feta l loss or abo rt ion in cattl e (Radostils e( al .. 2000). Besides. 

abortion rate in inf~cl!.:d herds is dependent on many factors and varies according to the 

susct:rtibil ity of the pregnan t females. management practices, tbe severi t) of the challenge. Ihe 

paiou for which the herd has been infected and \arious environmental factors (Bisho p el al .. 

Iq9~) 

Diagnosis o f bovine brucellosis depends on isolation and idemi rication of the causative agent or 

demonstration o f speciric antibody using serological tests. However. pathogen identification has 

proven toO compl icatcd. time-consuming and expensive for mass studies (Weidman. 1991). The 

RI3T \\as used in this stud ~ bt:cause il is fast. sensit ive. easy, and a1l0\' ... ·s processing man y 

samples per da y (PA HO/WI-IO, 2001). Those sera testing pos iti ve with RBT were fu rther retested 

b) eFT for conrirmation (Dohoo el al .. 1986) sinc(' sllch serial testing procedure maximizes the 

specifici t) of the t('SIS. The sp.:oci ricity of" the eFr has been showll to approximate 100 % in 

unvaccinated population (Dohoo el al .. \986). An an imal was regarded as sera positive if it was 

positive by both the lun and eFT. 
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Tho.:: overall sero pn.'va Jence of brucellos is in individual animals \\ as 0.61 % (n= 1813) in the zone 

in both managemen t system. Dinercnt findi ngs on serologica l prevalence of brucellosis have 

been reported fo r the last 24 years from difre rent corners of Eth iopia. Most of the works reported 

so fa r were from southeastern and central highl and and with few reports from northern parts of 

the country. r-..luc h higher seroprevalence we re reported b) Meye r (1 980) for catt le owned by the 

then InstilUte of Agricultural Research (JAR) (39 %). Gebrc-mariam (198.5) from four crossbred 

dairy farms around Addis Ababa (18.4 %) by using RB rand CFT, Zewdu ( 1989) in Sidamo 

region (1.5.8 %). Molla (1989) in different breeds ofcauk (indigenous and crossbred) from Arsi 

(7.62 ° (0) by using SAT. Bekele el al. (1989) fro m indigenous zebu cattle in central Ethiopia 

(-1-.1°'0). Sintaro (l994) from Chaffa State Dairy Farm ( \\'0110) (21%), and also in ranch animals 

(J-Iadigo. 1 qR-. \ lalla. I C)8Q: 13ekcJc ef lIl.: JOOO). Closer values of pre\ alence were reported by 

Kebede (1999) who found an o\eraJt pre\alence. of 1.8 % from Eastem Amhara Region lranging 

from O.~ % in the highlands 10 3 ~o in the lowlands) . The prevalence in this study was in 

agreement \\ ith the findings of T csfaye (2003) \\ ho reported an overall prevalence of 0.69 % in 

cattle in extensive and intensive managemt'nts in Tigra~ region and slightly higher than the 

finding of Yayeh (2003) who reponed an overall prevalence of 0.1-1- % in can le in c:.;tensive and 

intensi\ e managements in selected areas of North Gondar Zone. Ethiopia. 

The diffcren<:e in prevalence observed between the reports from different pans of Ethiopia and 

the present study may be due to differences in rnanagem!.!nt and husbamlr) condition in the area 

and the intensity of dair) production. \\hich is not to a higher degree in the present study area. 

There can abo be differences bet\\een the study areas regarding conditions that could facili tate 

the rate of transmission oflhe disease (Radostits ('I 01 .. 2000). 

! !ighcr prevalence were recorded speciaUy for two districts in Limu-Ku:iit (2.5 Q·o). and Dedo 

(1.16 % ) This could be partly related to the e:.;istence of a ranch in the area (Limu-Kosa) which 

had been closed some time before due to health problems encountered in the ranch herd 

sllspected to be brucellosis. 

In the preselll study. males \\ere non-reacting lor both tests. This observation was in agreement 

with the \\ork of Tesfaye (2003) and Yay-eh (1003) who reported only female reactors. Sex has 

been one of the risk factors affecting susceptibility of can Ie to Br. abo/"lllS infection (Radosti ts ef 

of.. 2000) It is well kno\\n that female callie are mon.: susceptible to Brucella infection than 
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males. The probable reason could be the preferential growth of Brucella orgamsm in gravid 

uterus especially if it is pregnant than in testes (Roberts, 1971). 

A relatively higher seroprevalence observed, in this study. in the extensive management system 

could be partly explained by the fact that contact bet\\een animals increases in communal grazing 

practices which was the predominant feeding system in the extensive type of management. In 

such cIrcumstances. cattle of unknown disease status might mix and often grazed together and 

resulted in spreadi ng and tmnsmission of disease among herds. About 85 % of the fanns in the 

study area shared the communal grazing system. It has also been indicated that free grazing 

which allows unrestricted contact between animals may have contribution to the spread of 

hrucellosis in extensiw management system (Silva (]( (If .. 2000). In addition. the observation 

made by Kagumba and Nandokha (1978) indicates that the prevalenc.e of brucellos is was higher 

10 communally gra7ed large herds of cattle. The same observation made by Maiga (1996) 

indicated that antibodies against Brucel/a \\cn.:: more prevalent amom! animals in rural 

concessionary than \'illagt' herds of communal pen production systems. In general. the patchy 

distribution of brucellosis in the zone where some herds were free orthe disease. while others had 

a high prevalence of brucellosis as observed in this study could be explained by the fact that some 

communal herds have been kept closed replacement animals from own herds whereas other canle 

owners o rthe positi\e reactor herds may have purchased infected animals to replace their stock. 

rhe lower prevalence n::corded in the intensin:' managcment S)Slem in the study area could be 

duc to the bcller hygienic practices in the intensi\c management system which was expressed b) 

the relatively better proportion of farme rs having separate parturition pens. separating cows 

during parturi tion. performing cleaning and disinfection dutie,s. culling infected animals, 

depending on own herd fo r replacing stock and having beller kno\dedge about the disease . 

Brucellosis has been labeled to be a disease of poor hygienic condillon that would exposure 

animals to aborted fetlls. placentas. vaginal discharges or newborn cahes from infected cows. 

Likewise. the use of maternity pens at calving is proved to be associated with a decrease in 

prevalence of infection, presumabl) due to decreasing the exposure of infected and susceptible 

animals (Radostits ef "I. 2000). 

In thi s slUdy_ significantly higher seroprevalence was observed in older age category than 

younger age categor). This observation is in agrl.!cment with that of Oloffs ef (If. (1998) in which 
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52 0 0 of the seropositive cows were o lder than 6 years. Bekele l'{ al. (2000) and Tesfayc (2003) 

also reported s imilar results that indicate a highe r prevalence in animals above six years of age. It 

has been reported that susceptibility of can Ie to Br ahnrtliS infection is in fluenced by age o f the 

indi\'idual animal (Radostits er al .. 2000). Younger animals tend to be more res istant to in fect ion 

anJ frequently clear infections, altho ugh latent infections do occur (Wal ker. 1999). Sexually 

mature and pregnant callIe are more susceptible to infection \\ith the organism than sexually 

immature cattle of either sex (Radost its el a{ 2000). 

In this study. seropre\"nlences \\ere higher in larger herd sizes. This obsenation is in agreement 

with the pre\ious findings of other authors. Asfa\\ n al (1998) reported a higher prevalence of 

brucellosis in larger herds (9.1 %) than smaller herds (3.3%). II \\as also indicated by Walker 

(19(9) that herd siR and animal density are directly related to prevalence o f d isease and 

difficulty in controlling infection in a population. In addition . Hellmann el al (1984) indicated 

that hads of bigger ~i/e had higher seroprC\alence of bo \'ine bmcellosis as compared to smaller 

herd:;. In larger herd ":>IZe~. the dISease spn:,lds b~ .;e\-eral mode~ of transfer. especially through 

contact with infected discharges from dam and ib fe tus. One possible explanation for the high 

pre\alence of the disease in larger herds i:-:. that larger herd sizes are often maintained by the 

illiroduction replacement stock from outside sourc-e~ and was prowd to be a common practice by 

thh study. It is abo undeniable t~1ct that the :;pread of the disease from one herd !O another herd 

frol11 one area to another is almost frequently due III the mQ\"ement ufan infected animal from an 

infected herd to a non-infected susceptibl(' herd fRadostils el v{. ~OOO) Abela (1999) indicated 

that large herds and herds \\ith small ruminants \\ere mosl at ris,", to brucellosis infection. Thus. 

brucellosis should ne\'er be \'iewed as the disease of individual animals. but should be considered 

in the context of herd and also the animal popUlation in the region. 

An overall prevalence of 17.6 % was recorded ii.,r the occurrence nf prc\'ious abortion in the 

study· area. Can Ie \\ ith history of abortion ,,;ere also found to be at higher odds of being sero 

posllin:' compared 10 those \\iilhoul histor) ot abortion. Furthermore. the abortion rate in 

extensive manage!lltllt system. where there was J higher prevalence of the disease. was 19.6 %. 

\\hieh is higher Ihan that of Ihe intensi\e system rhese all indicate the vcry etosc association 

between abortion anti the prevalence of hmcellosis. In highly susceptible non- vaccinated 

pregnant callie. abortion after Ihe 5th monlh of pregnancy is cardinal feature of the disease 

{Radostits I!I (I{ ~OuO). Thl.? finding regarding the prevalence of abortion in Ihis study is higher 
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than that of Tesfay (1996) who reported a prevalence of 6. 1 % in Mehle dairy catt le and Yayeh 

(2003) who al so reported a prevalence of 6. 7% in North Gondar, Ethiopia. 

An overall brucellosis prevalence of 2.4 % was recorded in human beings in this study. Animal 

health personnel and farmers accounted fo r 14.3% and 3.2%, respectively. It is not surprising to 

get people infected with brucellos is in an area where there are infected animals since the 

prevalence of brucellosis in man is largely influenced by the prevalence of disease among 

domestic animals around him (Weidmann. 1991; Orner el al., 2002). Human beings become 

infected when there is indirect contact with cows at abortion. parturition, or in the post parturition 

period from splashing of infected droplets into the eyes (Sewell and Brocklesby, 1990) or 

drinking. unpasteurized milk or milk produc ts (Roberts. 1971). Brucellosis is an occupational 

disease. occurring most orten in veterinarians. fanners, stock inspectors. abattoi r workers. 

laboratory personnel, butchers (Sewell and BrockJesby. 1990: Staak. 1990: Bishop el a/., 1994). 

The disease is orten treated as fe\er of unknown origin, and frequently misdiagnosed as other 

common febrile diseases such as malaria and typhoid feve r. In present study. strong association 

\\as seen between Brucella seroprevalence and handling of parturient animals. A report from 

Saudi ,-\rabia indicated that more cases of human brucellos is occurred in rural areas where most 

of the people are fanners or in close contact with animals (Alballa, 1995). In Ethiopia, so far 

there was no report on human brucellosis except fragments of infonnation from Yirgu (1991) 

who feported a prevalence of 12.5 % from eight herdsmen at Abemosa using eFT. The possible 

explanation could be given from this finding is that both famlers and anima! health personnel 

\\cre infecled while helping infected cows during parturition either through abrasions or the 

conjooctiva. Similar report from Walker (1999) indicated that humans acquire infections by 

handling tissues containing Brucella organisms. Similar observalion was made by Staak (1990) 

that man contracts brucellosis either by handling infected animals or by living in a highly infec ted 

surrounding. 
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6. CO NC L lIS IO NS A,'W RECOMM EN DATIONS 

Results of the present study revealed that bovine brucellosis is prevalent in the Jimma Zone of 

Oromia Reg ion. Western Ethiopia. although it is much less than the figures of previous reports 

from southeastern and central part of the country. The fi ndi ng of positive serological reactors 

does not onl) suggest the presence of the disease in the cattle population in the areas . but also 

indicates the presence of foci of infection that could serve as sources of ink:clion for the spread of 

the disease into unaffected animals and herds. Besides. the study also showed that age and herd 

size are imponam risk factors associated with the prevalence of the infection. Moreover. the 

stud) indicated thai the disease was also pre\alcnt in human beings. \\ ho are among the high ri sk 

groups of contracting the infection. This emphasizt!s impact of brucellosis in public health and 

the need to control and pre\ent brucellosis in the study areas. 

Based on the abo\ I.;' conclusions. the follo\\ 1I1g recommendations are lorwarded to curb further 

spread of the disease in both canle and human populations: 

;.. Iso lation of aborted animals and proper disposal of aborted fe luses and fetal membranes. 

preferabl~. by incineration. 

,. rhe isolation of calving animals' in separate calv ing pens. 

:, Replacement ~tock should be purchased from herd kno\\ n to be fr~\.!. 111" brucellosis. 

,. Suicl mo\ement contro l of animal from one area to another in orda to prevent the spread 

and transmission of the disease from infected cattle to the non-infected ones. 

>- Proper h) gienic practices and good husbandry managemen! should be exercised and these 

could in many siruations minimize the spread of disease in the herd. 

, Awareness creation among fanners. butcher~ men. abattoir \\orkers and animal health 

workers aboUi the nature and effec.t of the disease through informal educat iona l channels 

is required. 

:,... Unless and othemise Ihe reactor animals are. removed from infected herds, greater 

percentagL' of the remaining animals in an infec ted herd and increas ing number of herds in 

the population could acquire the infection. 

:;... The impk-mcntation of test- and- s laughter policy \Vith compensation payment to the 

farlllt!rs as the prevalence of Ibe di seas~ is 10\\ in the study area. 
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8. ANNEXES 

\nncx I Questionnaire format 

Dale code no... . ......... . .. . 

farm slructure 

!- arm 0\\ ner. ... 

Occupation .......... . 

Educational status of the farm 0\\ ncr. . 

. \ddrcss ... 

Local Ion . 

P .. \ ..... . .. Village ... 

Farm ~i/t;'. . .ha 

GraZIng land si/c . Crop land si7e 

h; Ihe farm fcnced? Y;.J 

Annual fan11 income and expenses. 

.\nnual incomes Annual expenses 

SourL"C I AmOL1ll1 in birr 
I 

ExpCJl:;t;'s lor .. \mOl1llt in birr 
I 

L 

Do you ha\'e another job? YIN 
Spl!cify job I~ pc and income .... 

110\\ did you start dairy business? 

a) mhcrilcd thl! enterprise 

bl hought thl! enterprise 

c) boughl d.1ir~ animals 

d) up gradl! Ihc local breed 

I!) othcr. 

I 

I 
I 
I 
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Ilow did you acquin.: sk ills to raise dairy cattle/ farming? 

a) Agricultura l training (level) .......... . 

b) From extens ion agents ......... .. 

c) From parents . 

d) Others ....................... . .... .. 

What are your reasons for produc ing mi lk? 

a) to earn a living 

b) to supplement family food 

c) to supplement family income 

d) as a hobby 

e) others 

Ilerd size and composition of the fann. 

T) pe of cattle Number of animals Remark 

Lactating cows 

Pregnant cows 

Dry cows 

Ileifers 

l3ull 

1 Calves 

Which breed of cattle do you own? What is the number of callie in each breed? 

Breed of cattle Number of callie 

Local 

25% cross 

50% cross 

r-.lore than 50% 
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110\\ i~ the parity status and the a\ eragc cah ing inten al of tht: dairy cows in your farm? 

CO\\ identification Parity status Cal\ing inter\al 

, 

I 

, 

What type of insemination do you use for), our an imals? 

al AI 

b) f'\mural sen-ice 

c) 801b 

Ho\\ is the housing management? 

a) 8am (Separately or mixed \\ith othe r li\t:~tock) 

hI Corral (SeparJld~ or miwd \\lIh uther Hh'stock) 

c) Open field (Sepa rately or mixed with other livestock) 

d) Within the family house (Scparmcly or mixed with other livestock) 

e) Others 

General farm hygiene and orderliness 

a) \'er~ good 

bl Good 

c) Satisflctory 

d) Poor 

Do you separate cows during panurition? Y fK 
Is there separate parturition (maternity pen)? y:~ 
Parturition pen arc clean and dry and \\ell bedded? Y}. 

\\'hat do you do to the cah ing pen after the CO\\ and calfl('ft·~ 

110\\ is the feeding system of your cattle? 

a) Only grazing (Separatel) or mixed with other li\ estock) 

b) Grazing with stable fc!.!ding (Separately or mixed \\ ilb other livestock) 

c) Onl) stable feeding (Se parately or mixed \\ith other li\estock) 
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\\ 'Ihlt arc the most common dis(,:asL' affecting your callie. in order of prior it) 

I ) 

2) 

1) 

4) 

5) 

6) 

Are ~ ou awa re of any disease that causes abortion? Y}J. If yes. specify the d isease and its 

S) mptoms. 

\\'as there any occurrence of abortion in your farm? YIN 

I r ~ lI llr allS\\ er is ) es. in \\ hich of the co\\ s anJ at \\hkh Illlle llf pregnane) did it occur? 

CO\\ identification Time of abortion 

\\-hat \\as the falc of the aborted CO\\ (S)? 

~ CO\\ identi fication I Fate 

[---t----: --
1-10\\ man) abortions haw encountered in yOllr farm for the last three years? ......... . 

110\\ do dispose off the after birth? 

110\\ do yOll dispose the aborted fellls? 

Are dogs kcpt in tht' farm? Y ii\" 

\\"hilt are your culling criteria? 

a) dIsease 

b) old age 
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c) infertilit~ 

d) poor produCilon 

e) other 

Where do you get your replacement stock? 

Did the farm herd been tested for brucellosis since inception? Y~. \\hen? 

Did vaccinations for brucellosis been carried since inception? YfN. \\hen? 

Format to im'estigate occurrence of brucellosis in man 

Ho\\ frequent do you drink milk! its products? Never Rarel~ 

In \\hat form (ra\\, bOiled or processed) do ~ou drink milk? 

Frequently 

lias an) member of the family. milkers. and othe r workers visited a health institution in the last 

six months? Y;-': 

If yes. for what \\3S the health problem? ... 

Has an) member af the family' milker worker sho\\ symptoms of prolonged fe\'er since starting 

being In\·ohcd in dan')· cattle management? for ho\\ long? Vrr-:, 

, 

, 

lias any member of the family milker \\ orker sho\\ the follo\\1Og symptoms since starting being 

Im·oh·cd in dair: cattle management? 

Yes ~o I S)111ptoms 

Headache 

, Insomnia 
, 

Pain o\er the spine 

Vague generalized pain! 

! aches I 

Pain o\'er the jOint 

Pain over testes 

;\"er.·ous disorders 
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Altnc:(-2 Reagents and materials used for scro log ical tests 

2, I Reagents and materials required for RBT 

Reagents 

• RBT Brucella antigen 

• I'osili\'e control sem (from prl!\ious l) poSIII \ C serum) 

• \;egali\-e control sera (from pre\ lousl) negJth'c scrum) 

• rest sem 

laterials: 

• l)lale 

• Micro pipette of 30 pi 

• ~ licro pipette tips 

• \pplicator 

• \Iagnif-ying glass 

• I ubc of serum collection 

• ' "acutainer tubes fitted \\ ilh handle and needle:, 

• Rack 

:L! Reagents and materials required for CIT 

• Veronal bufTered diluent (prt:parcd by mixIng I vial of the constituents into 

Iner ot' distilled water (PI I 7.25)). 

• Working strength antigen 

• Complement 

• ·\mrocepter 

• :\Isc\cr's solution 

• POSItive control sera 

• 'egatl\ e control sem (from prc\ inusl) tested 

.\lah:nals 

• \hero mer plate (t.;-shapcd) 
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• Shaker housed in an incubator (37 "C) 

• 0·1 00 ~tl adjustable single channel pipette 

• 25 ~ l multi channel pipette 

• 1000 ~d adjustable single channel pipette 

• Pipette tips 

• Plastic troughs 

• Traditional glass pipette 

• Centrifugl! tubes 

• Measuring cylinders 

• Glass and plastic beakers 

• Water bath (58 "C) 

• Centrifuge 

• Refrigerator 

• Rack 

Annex·): Results of RBT and eFT for brucetlos is by districts 

3 
'C' 
0" 
~ 

~ 2 

6 
1 [J i [I [l ~ 0 c.. 

kersa seka lim..Jk Dedo N\;3na jirrn-a Total 

o RBT 0.67 0.65 2 .8 1 .16 0 0 .2 0 .94 

.., eFT 0 0 2 .5 1 .16 0 0 .2 0 .61 

Districts 
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AnnexA: scro·prc\alt!nce of brucellosis aI herd level in di stri cts practicing only extens ive 
system 

15 

-
>R 0 

'" 10 
u 
c 

'" '" > 5 '" ~ 
Cl. n n o R-evalence(%) 

0 
kers sek limu Ded man Tota 

o Prevalence(% 0 0 12.5 2.8 0 2.96 

) 

Districts 

Annex·5 Results ofC FT for brucellosis by management systems in study areas 

1 

- 0.8 >R 0 -
'" -'" 0 .6 ~ 

'" u 
c 

0.4 '" '" > 

'" 0.2 ~ 
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70 



Anncx ·6: Results ofCFT screening for brucellosis in different groups in the study areas 

16 

14 

12 

10 

8 

6 

4 

2 

o - D D 
abattoir 
workers 

butchers farmers ahw total 

DeFT o o 3.4 14.3 2.4 
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? n I{RICLILI " "ITM: 

I. I)crsona l dahl 

'arne fadeh! rllk'~l 

St.',' \ Ialc 

\gt.'- n 
~1.Jrnal status; ~ larried 

Pllee ofBinh- \\ cst Sh03. Oromia. EthioPHl 

Language (spcilkll1g. ilml \Hitingr Aran Ommo, ·\rnharic. And English 

II. EcJucaliul1al Uackground 

19" 2-1980: Pnmar~ and Junior Secondary school 

.:. OJn!u Prim'l~ and Junior schon! 

ICI'iI-Jul) ItJS~ IIt~h .. dv4,,1 

.:. Scix'tJ Comprehensi\'e scconJ<1f) sl.:hnol Diploma In gr.:ncral Agncuiture and 

I-.Ihu.'pian schoollea\'ing certificate rc~ult card 

"c:r IQ83-Jul) IQS9 Higher education 

.:. ·\dJ).; \P;JPJ l'nh'ersil~. rt!cuh~ of \ 'l'h:nnal) \h:dlcinl.' 

.\ Ikgrcl.' in Doctorof\'clt.'nnaf) \lc:JII:mc{DY\11 

Oct. 1001- Jul) :WO-l POSI Graduate studies 

.:. I\ddb Anabn l 'ni\'ersil). Facllh~ 01 \·l.'lcnnnr~ ~ tcdlclnc 

A I)l.!grcl! of ~ Iaster of science in Irorucal h!tcn nur) \ tcl.!ll.'mC 

SpecializJtion in food hygiene UIlI.! Vetermary Public t Ie,llth 

III. Work E'pt ricncc 

\\\ raJa VC1CnnJrian Scpo I 989- Jul~ 199~ Kilta. ~Ilutht."m Fthiopia 

Fllrth I i\CstOl.:k Dc\d\'pmcnt Project CoorJmJlnr ·\ug 1993· Dr..'1.: 199-' .limma/one. OromlJ 

I~lnal \t:tcnnariiUl Januar)' 1995 ( ) Jimma lone. ()mllllil 

C(lnsultant In 11C'oIJlll.l. (:"\GO) 1995 (full jl'ar) JlOlma lone, OromlJ 

I rilmlOg Animal I kalth rechnic.ian Dec 14<)8· Jun 1 Q9Q Bako. Western "hoa. Oromia 

\'allonallm:stud Prolc~1 Coordinator OCt: 1999 Jlmma lone. Oromia 
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IV. Resea rch activities 

Field study of Ilost res istance to ticks in cattle in Bedelle. Ethiopia (1989) 

Civet cat managemen t and health problems in J imma zone, Western Ethiopia (Sep.2001-Aug. 

2002). 

Scro-prevalence study of bovine brucellos is and its public health signi ficance in selected sites of 

Jimma zone. Western Ethiopia (Oct. 2003- Apr. 2004) 

V. Special skills 

Computer literate. good working knowledge with MS word. MS Access, MS. Excel. STATA and 
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