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\BSTR \ CT 

A cross sectional epidemiological study was conducted between October, 2011 and April, 2012 in 

Alage and its surroundings. The aim was to determine the seroprevalence of bovine brucellosis. to 

assess the effect of risk factors on bovine brucellosis and to evaluate the role of brucellosis on 

'elected reproductive parameters of cattle. A total of 804 blood amples (421 from the e:'loten iw 

production system and 383 from the intensive production sy tem) were collected. II cattle abo\c 

six months of age with no history of previous Brucella vaccination were included in the stud). 

Multistage cluster sampling method was used during sample collection. The types of tests used to 

detect the presence of Brucella antibodies were the RBPT as initial screening test and the i­

ELI A as a confirmatorJ tes!. The overall individual level seroprevalence was found to be 2.4%. 

and hcrd level seroprevalence about 37 .84%. The seroprevalcnce of the extensi\ e and the 

1l1tensive management systems were recorded as 3.3 % and 1.3%. respectively. ignificant 

difference was not observed between the intensive and extensive systems. Among the three sites 

included in the study area, seropositivity of 3.4% in 1 aka. 3.3% in egelewudisha and 1.3% in 

Alage were recorded. There was no significant difference between bovine brucellosis and the 

three study sites Factor such as age. sex. parity. number of service per conception. calving 

interval and reprouucti\t! status were identified as risk and significantly a sociated with Brucella 

Infection. Iligher st:ropositivit: was recorded in older age (5.3%). females (3.4%). cattle ""ith I 

parity (6.6%), cows with repeated breeding(34.5%). cows with calving interval above 2 years 

(33 .3%) and pregnant cows (7.4%). Breed and herd size were found not significantly associated 

with seropositivity of Brucella antibody. Other management factors such as examination of cattle 

before purchasing and awareness to brucellosis were found statistically significantl) related to 

Bmcella infection. Type of breeding (using bull or Al service) was found not significantly 

associated with brucellosis. 

Keywords: Alage, Brucellosis. Intensive and extensive systems, Reproductive performances. 

Risk factors. Seroprcvalence. 
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I. I TRODUCTlON 

Brucellosis is a highly contagious. zoonotic and economically important bactenal di ea e of 

animals worldwide and it is con idered by the Food and Agriculture Organisation (F 0). the 

\\ orld Health Organi ation (WHO) and the Office International de I:.pizootie (OlE) as one of 

the most wide pread zoonoses in the world ( chelling ef al. 2003). The disease in cattle. i u uall; 

caused by Brllcel/(/ abortus and occasionally by Brucel/a melitensis and Brucella UI. It IS 

characteri ed by late term abortion. infertility and reduced milk production as a result of retained 

placenta and econdary endometriti . Brucella organi m are usually excreted through utenne 

discharges and milk . Full-term calves may die soon after birth. In fully susceptible herd. abortion 

rate may vary from 30- 80% (Anonymous. 2007). 

In frica. bovine brucello is was first recorded in Zimbabwe ( 1906). Ken)'a (1914) and in Orange 

Free State of . outh Africa in the year 1915 (Chukuwu. 1985). However, still the epidemiolog; of 

the di ease in livestock and humans as well as appropriate preventive measures are not well 

understood and uch information i Inadequate particularly in sub-Saharan Africa. The 

'>lIn eillance and control o f brucellosis in this region is rarely implemented outside outh Africa 

tMcDermot el al .. 2002). In dairy production, the disease is a major ob tacle to the importation of 

high yielding breeds and represents a significant constraint to the improvement of milk production 

through cross breeding (Mustefa and icoletti. 1993). 

In Ethiopia. there is no documented information on how and when brucellosis was introduced and 

established . Even though. several serological surveys have showed bovine brucellOSIS i an 

endemic and widespread disease in urban, pen-urban, highland and lowland. extensive and 

intensive farming. smallholder farms and ranches of the country (Dmka and Chala. 2009). 

However. most of the studies on cattle brucellosis have been carried out in central and northern 

Ethiopia and do not pro\'ide an adequate epidemiological picture of the disease in different agro­

ecological zones and livestock production systems of the country (Megersa er al., 2011). 



The evidence of brucellosis in Ethiopian cattle have been serologIcally demon trated b~ different 

authors. A hIgh seroprevalence of brucellosis (38.7%) was reported b~ Rashid ( 1(93) in central 

high lands of Ethiopia. while a low seoprevalence (0.14%) has recorded in Gonder (Yayeh. 2003) 

and most of the recent studies suggested a low seroprevalence (below 5%) in cattle under crop­

livestock mixed farming (Berhe et al., 2007; Ibrahim el al .. 2010). There is a carcily of pub Ii hed 

literature on the statu of cattle brucellosis in pastoral areas of the country where large population 

of cattle are reared. 0 far. a study can'ied out in east Showa zone of Ethiopia sho\\ ed a rclati\ e1) 

higher sero-prevalence in pastoral than agro pastoral system (Dinka and Chala. 2009). imilar to 

this, a high seroprevalence (19.5%) was reported by Yirgu (1991) around the present study area. 

In parallel with the dynamic nature of the disease to vary over space and time, nothing was 

studied since Yirgu (1991) study. Another deficiency of his work was that it was limited only to 

the extensive production system in the area. Hence. the seroprevalence of btucellosi should be 

tudied in the extensive production system to compare with Yirgu (1991) study. The brucellosis 

SWtLlS should al~o b~ studied in the intensive production system. 

Therefore , the objectives of this study were 

./ To determine the sero-prevalence of bovine brucellosis in the intensive dairy fann 

production systems in Alage and in extensive production system surrounding Alage . 

./ To evaluate the effect of different risk factors on the sero-prevalence of bovine 

brucellosis . 

./ To estimate the role of bovine brucellosis on selected reproductive performances of local 

and cross breed of cattle. 
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2. LITERATURE REVIEW 

2. 1. Characteristics of Brucella organi ms 

I3rllcel/u pecles are facultative Intracellular. gram negative. non- pore-forming and non­

capsulated. pal1ially aCId-fast coccobacilli that lack capsules. endospores or native plasmId. The) 

survive freezing and thawing but most disinfectants active against gram-negative bacteria kill 

I3rucella. Pasturization effectively kills Brucella in milk. The bacterium is ofO. 5-0 . 7~ 10 diam ter 

and 0.6-1 . 5~ in length. They are oxida e. catalase and urease positive. Although Brucella pecie 

are de cribed a<; non-motile. the) carr) all the gene except the chemotactic y tern necc sar) to 

as~crnhk a !'unctional flagellum (I ' retin el 01 .. 20051. They belong to the alpha-::~ subdi"ision of 

the PrOleobaclena. along with Ochrobaclrum, Rhi=obiulI1, Rhodobuuer. Agrohw.:lerilll1l 

I3cmonella, and Rickellsia (Yanagi and Yamasato. 1993). 

Ten genome sequences representing five species of I3rucella (13. melitensis. B. suis. B ahorrus B. 

OVI.I , and B cani ') are available and about 2 - additional Brucella traIns/ pecie are being 

·equenced . The genome of the member of Brucella are \er) similar in size and gene make up 

( riranganathan e( af.. 2009). Each species within the genus has an average genome size of 

approximately 3.29Mb and consists of two circular chromosomes. Chromosome L 15 

approximately on average 2. 11 Mb and Chromosome II is approximately1.18 Mb. The G .... C 

content of all I3rucella genome is 57.2% for Chromosome I and 57.3% for Chromosome II 

(Halling e( (/1 .. 2()():") 

Based on a compan on of 10 published Brucella genomes. what i striking are the 'hared 

anomalous regions found in both chromosomes consistent with horizontal gene transfer in spite of 

a predominantly intracellular life style. The Brucella have no classic Virulence genes encoding 

capsules. plasmids. pili or exotoxins and compared to other bacterial pathogens relatively little is 

"no\\11 about the ractor~ contributing to the persistence in the host and multiplication \\ Ithin 

phagocyti c cells. Also. many aspects of interaction between Brucella and its host n:main unclear 

(Se leem el al .. 2008). 
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2.2. Epidemiology of bovine Brucellosi 

2 2. 1. Global distribution of the disease 

The geographical di tribution of brucellosis is con tantly changing. with nc\\ foci emerging or r~· 

emerging. 0:e\\ foci of human brucellosi ha\ e emerged. particularl~ in central sia. \\ hik th.: 

ituation in certain countries of the Middle East is rapidly worsening (Pappas et 01 .. 2006). 

The di~ease occllr~ \\orldwide. except countrie which lI1c1ude ustralia. Canada. Cypru . 

Denmark. f-inlund. :--".:th~r1and!>. c'\ Lcaland. [\.or\\a)'. ' ,\eden and the Lnited Kingdom "hl\;h 

ha eradicated. This is defined as the absence of any reponed cases for at least five year' . 

However. the Mediterranean Countries of Europe. Africa. ear East countrie . India. Central 

Asia, Mexico, Central and outh America are still not brucellosis free. Although in most countries 

brucellosis is a nationally notifiable disease and reportable to the local health authority, it is under 

reported and offiCIal numbers constitute on I) a fraction of true incidence of the di ease 

(Robinson, 2003). 

High prevalence (24.5%) was reported from udan among African countrie a indicated in Tahle 

1. In Ethiopia a high eroprevalence of brucellosis (38.7%) has been reported in central high lands 

of Ethiopia by Ra hid (1993) while most of the studies suggested a low seroprevalence (below 

5%) in cattle as ummarized in Table 2 below. 
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TableS. ero-prevalence of bovine brucellosis in different production sy tern In ome A.frican 

and ASian countries. 

i, Country o. P Test appl ied Authors and year -

o. te ted ystem 

Lambia 1245 14.1 RBPT.ELl A Muma ef af .. I 2007 Extensive 

2 Kenya 393 c-ELI A Kangethe et al .. 2007 Extensive & 

Intcnsi\ c. 

3 Zimbabwe 1291 5.5 RBPT. Ell A Matope ef al.. 20 I 0 Intensive 

4 udan 574 24.5 RBPT. Ell A Angara er af. . 2010 Intensive 

5 Pakistan 200 3.0 MRT. ELI A hafee er al .. 20 I I Intensive 

6 Bangladi 188 2.66 RBPT, ELISA Rahman er af .. 2011 Inten ive 

h 

7 Ghana 224 21.9 MRT. i-ELISA Mensah ef al .. 20 II Exten ive 
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Table 2. Seroprevalence of bovine brucellosis in Ethiopia in different geographical areas under 

different production systems 

Stuuy arl!a ~u.estetl prl! \uknc Iype Authors and: ears I ype of s) tern 

e test 

Jirnrna 1.813 0.61 RBPT,CFT Tolosa, 2004 Exten ive & intensive 

zone 

Tigray 1.951 1.49 RBPT,CFT Berhe, 2007 Extensive & intensIve 

Bahr Dar 1.944 4.63 RBPT.CFT Hailemelekot. 2005 Extensive & inten i ve 

Cenl. 1.238 2.99 RBPT.CFT Jegerfa. 2006 Extensive & intensl\'e 

Orom 

AA 1.501 1.13 RBPT. Tefera, 2006 Extensive &intensive 

&Suluta AT 

Tigray 1.968 4.9 RBPT.CFT Haileselassie. 2008 Semi-intensive & 

extensive 

East Shewa 1.106 11.5 RBPT Dinka & Chala. Pastoral & agro-

2009 pastoral 

Sidama 1.627 1.66 RBPT,CFT Asmare e/ at., 2010 Extensive 

zone 

Jijjiga 435 1.38 RBPT.CFT Degefu el at Agro-pastorals 

.2011 

uuth 1.623 3.5 RBPT, Megersa e/ 01. Extensive 

&I:,ast SAT 20 II 

Eth 

AA---------------------Adis Ababa 
EII1---------------------EII1 iopia 
Cellt Orom-----------Centeral Oromia 
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2.2.:2. Host range and Brucella diversity 

The principal strain that infects cattle is B. abartl/s. Cattle can al 0 become transiently infected b~ 

B. sliis and more commonly by B. melitensis when they share pasture or facilities \\ith infected 

pigs. goats and sheep. B. melitensis and B. suis can be transmitted by cow's milk and cause a 

serious public health threat (Acha and Szyfres. 2003). The main etiologic agent of bnlcellosis in 

goats is B. melitensis. However in certain countries like Brazil where there is no B. melitensl . . 

goats can get infected with B. abortw (Li lenbaum el al .. 2007). Camels can be infected by B 

uburtu.1 and B. melitensis when they are pastured together with infected sheep.goats and cattle. 

Mi lk from infected camels represents a major source of infection that is underestimated in the 

\1iddle East (Musa et al., 2008). The main etiologic agent for dog bnlcellosis is B. cams. but 

sporadic cases of brucellosis in dogs caused by B.abortus, B. suis and B. melitensis have been 

reported (Acha and S7yfres. 2003). 

Nine Brucella species are currently recognized. seven of them that affect terrestrial anImals are: 

B. ubarllls. B melitensis. B. suis. B. avis, B. canis, B. neolomae. and B. microti (Scholz et al .. 

2008) and two that affect marine mammals are: B. ceti and B. pinnipedialis (Foster ef aI., 2007). 

The first three species are called classical Brucella and within these species, seven biovars are 

recognized for 13 u/)ortll.l. three for 13. melitensis and five for B. suis. The remaining species ha\.c 

not been di rferentiated in to biovars. The strains of Brucella were named based on the host animal 

preferentially infected (Verger et a/ .. 1997). 

2.2.3. ources of infection and modes of transmissIOn 

In humans, consumption of daIry products (especially raw milk. soft cheese. butter and ice 

cream) is the most important source of infection. It is also possible for raw vegetables and water 

contaminated through excreta and sometimes consumption of under cooked animal muscle tissue 

though the bacterial load is very low (Radostits et af.. 2000). Transmission by contact 

predominates in enzootic areas. Man become infected by handling infected tissues of animals. by 

close contact with other infected materials. presumably the Brucella enter through skin abrasions 
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or possibl) through the intact skin, tran -conjunctival and atr born transmi ion are al 0 indicat~d. 

Therefore. human brucellosis is an occupational disease of tockyard. laughter house worh'r'. 

bluchers and veterinarians (Walker, 1999). 

In animals, the concentration of the bacteria is highest in pregnant uterus. The aborted felll . 

placental membranes or fluids, and other uterine discharges are considered as major source of 

infection. Infected animals also shade organisms in milk which serve as source of infection for the 

nevv born. Contaminated feed can prcad the infection from Infected pa ' tor over long oi taJ1~l' 

during purchasing and selling activities. The disease is tran mitted to susceptible animals b~ 

inge tion of contaminated feed and \: ater. contact with aborted fetuses. fetal membrane and 

utenne discharges; infection by inhalatIon is also possible. The use of infected bull for artificial 

insemination also poses an important risk and spreads the infection to many herds (Acha and 

zyfers. 2001 ). 

2.3. Pathogenesi and Clinical Sign 

2. 3. I . Pathogenesis 

Invading Brucella usually localize in the lymph nodes, draining the invasion site, reulting in 

hyperplasia of lymphoid and reticulo-endothelial tissue and the infiltratIon of Inflammator: cell . 

' urvival of the first line of defense by the bacteria results in local infection and the escape of 

Brucella from the lymph nodes in to the blood. During bacteraemic phase, bones, joints. eyes and 

brain can be infected, but the bacteria are most frequently isolated from supra-mammary lymph 

nodes. milk, iliac lymph nodes. spleen and uterus. In bulls, the predilection sites for Infection are 

abo the reproductive organs and the associated lymph nodes. During the acute phase of infection. 

the semen contains large numbcr of Bl'llcella but as the infection become chromc. the number of 

Ul'llcel/a e'<creted decreases Ho\\ever. it rna: also continue to be excreted for year or just 

become intermittent (Acha and zyfres. 2001). 
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After the Brucella organisms spread through the hematogenou route 10 female then aLo reach 

the placenta and finall~ to the few. The preferential localization to th reprodu ·ti\ tract vI' th~ 

pregnant animal i. due to the pre ence 01 the allantol tlUld factor, that would ·tlmulat the 

growth of Brucella Erythri tol (four-carbon alcohol) is conSidered to be one of th fa tor. which 

are elevated in the placenta and fetal tluid from about the fifth month of gestation. An tnltial 

localization within erythrophagostic trophobl ates of the placentome adjacent to chono-allntoi 

membrane result in rupture of the cells and ulceration of the membrane. The damage to placental 

tissue together with foetal infection and foetal stress inducing maternal hormonal changes rna;. 

cause abortIOn (Radostits el al .. 2000) . 

2. : . 2. Clinical signs 

Ihe primar;. clin ica l lIl anifc tati on of brucello. is in animal i related to the reprodllctl\e tract. 

I he most obv iou~ ~Ign~ in pregnant animals are abonion (usually late abortion). binh of \-\'eak 

calves, lowering of fertility with poor conception rates. retained fetal membrane. endometriti and 

reduced milk yield. Orchitis and epididymitis are typical signs in male. and hygroma is usuall: 

common during chronic infection (Corbel. 1997). 

2 . .t. Diagnosis and it Limitation 

Clinician must develop a high degree of climcal suspicion based on epidemiologIcal information 

and history which are critical to making the clinical diagnosis. In all cases a blood sample should 

be collected from the patient and laboratory testing should be reque ted a the detinite diagno is 

or bl uccllo~i~ IS Impossible \~ ithoUl laborator) confirmation (Young. 1995). A proper and prompt 

dlagnosi IS important as the treatment requIres specific and prolonged antibiotic. Laborator;. 

tools include iso lation and identification of Brucella from clinical samples. detection of antigen. 

demonstration of genome and demonstration of Brucella specific antibodies (Solara el of .• 1997). 
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2.41. Isolation and Identification of Brucella specie' 

Blood culture provides definite proof of brucellosis but rna} not pro\ ide a positive result for all 

patients even under ideal conditions (Colmenero et aI., 1997). Brucella are relatively slo\.\ 

growing and the culture result may not become available for several days or weeks. I hey al 0 

nt:ed <;peclal media \\ ith carboxyphlic em ironment. In particular for patients with chronic disea:,c. 

the ensitlvit} of culture can be low. Even though blood culture is the method of choice for 

isolation of the causative agent. specimens need to be obtained earl) prior to antibiotic 

admInistration and need prolonged periods of incubation. In addition. failure to detect the 

pathogen is a frequent occurrence. The modern automated blood culture systems have somewhat 

improved the peed of detection but are still too slow to make a rapid diagnosis (Bannatyne et al .. 

I!'),,);) . Bone marro\\ culture ' are con ide red the golden tandard for the dlagno~is of brU\:t:IlO~ls. 

since the relativel . high concentration of Brucella in the reticulo-endothelial system make it 

easier to detect the organism. Furthermore. bacterial elimination from the bone marro\\ I. 

equivalent to mIcrobial eradication. However, in some studies results have not been uI1lversall) 

reproducible. suggesting that the bacteraemia is as unpredictable as clinical manifestations 

especially in human brucellosis (Shehabi el al .. 1990). 

Identification of Brucella strains is done using standard classification tests. including Gram stain. 

a modified Ziehl- l eel en (Z ) stain. growth characten tics. oxidase activity. urease acti\it~. II ~. 

production (four da) s). dye tolerance such as basic fuchsin (1 : 50000 and I : 100000) and thionin 

(1.25000. I :50000 and I: 100000) and seroagglutination. It has been also recommended that Gram 

"tain morphology and modified ZN staining. coupled with the urease test. for rapid identification 

of Brucella to the level of genus where facilities for further identification are not a\ailable. 

Laboratory detection of Brucella and species identification is based largel} on culture i olation 

and phenotypic characterization. This process is lengthy and labour-intensive and ha been 

associated with a heightened risk of laboratory-acquired infections. To surmount these problem. 

nucleic acid amplitication has been explored for the rapid detection and confirmation (Mantur et 

ul .. 2006). 
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2.4. 2. Antigenic and genomic detections 

Enzyme linked immune sorbent as ay (ELISA): till now, there is only one report (AI­

Shamahy and Wright, 1998) suggesting antigen detection by enzyme-linked immunosorbent assu) 

(ELISA) as an acceptable alternative to blood culture for the diagnosis of brucellosi_ since 

. en itivity and specificit) are 100% and 99.2% respectively. Antigen detection method are 

pot<::ntiall) useful but have not been validated. Though co-agglutination has been reportt!J a::. a 

techl11que for antigen detection. there seems to be paucity of published literature. 

Polymerase chain reaction (PCR): is fast and can be performed on any clinical specimen. 

number of nucleic acid sequences have been targeted for the development of Brucella genus­

specific PCR assays. including 16S rRNA. the 16S-23S intergenic spacer region. omp2 and 

bcsp31 (Navarro el al .. 2002) .Recently. Redkar el al. (2001) described real-time PCR a says for 

the detcction of B. abOrlw" B. mefilensis and B. suis biovarl. These PCR assays target the pecific 

integration of IS711 elements within the genome of the respective Brucella pecie or biovar. 

CUITently, a real-time multiplex PCR assay has been developed for rapid confirmatOry 

identification of Brucella with speciation. The genus. B. abortus and B. melitensis specific 

primers confinn the organism from isolates. Although in the last fev. years. PCR i very 

promising and peR-based laboratory tests have been proposed, they cannot be considered a 

routine diagnostic method yet since standardization of extraction methods, infrastructure. 

cquipment and expertise are lacking and a better understanding of the clinical significance of the 

results is still needed (Navarro et af .. 2004). 

Molecular characterization techniques are also very useful tools for differentiating Brucella spp. 

especially follow-up testing of unusual phenotypic results of Brucella isolates. The use of 

molecular methods in Brucella endemic areas needs to be explored before they can be applied in 

these areas to diagnose brucellosis. 
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2. ~. 3 .. crologic test!> 

rhe above limitations make serology for antibody detection the most useful tool for the laborator~ 

diagnosis of brucellosis. Antibodies usually begin to appear in the blood at the end of the first 

week of the disease. IgM appearing first followed by IgG. The serological tests like Rose Bengal 

Plate Agglutination Test (REP'!'). tandard tube agglutination test (SAT). Coombs te t. Immune 

capture agglutination test. Complement fixation test. ELISA. Lateral flo\\ assa)-a simplified 

version of ELISA, Milk ring test (MRG) are commonly used tests in the diagnosis of brucello IS 

(Lucero et 01., 2003) . 

Rose bengal plate test (RBPT): is often used as a rapid screening test. The sensitivity is very 

high (>99%) but the specificity is disappointingly as low as 68.8% (Barrsol et al .. 2002). 

I lowe"er. this is or valuc as a screening test in high risk rural areas where it is not always possibk 

to perform the tube agglutination titration test. To increase the specificity and the positi\'e 

predictive value of the RBPT. the test may be applied to a serial dilution (l:2 through 1 :64) of the 

serum sample. The specificity of the test increases when higher dilutions agglutinate and titers of 

1:8 or J: J 6 and above may be regarded as positive. This approach may result in a lower 

sensitivity. Whenever possible. a serum that gives a positive result should be confirmed by a more 

specific test. The RBPT is also of value in the rapid confirmation of neurobrucellosis. arthritis. 

epididymo-orchitis. hydrocele due to Brucella if the neat is positive in CSF, synovial fluid. 

testicular fluid Isemen and hydrocele fluid respectively (Manture ef 01., 2006). 

Complement fixation test (eFT): Detects specific antibodies of the IgM and IgG I type that fix 

complement. The eFT is highly specific but it is laboriou and requires highly trained per onnd 

;}:, wdl as suitable laboratory facilities that makes kss suitable for use in developing countries. 

Although its specificity is very important for the control and eradication of brucellosis. it may test 

false negative when antibodies of the JgG2 type hinder complement fixation. The CFT measures 

more antibodies of the IgG 1 than antibodies of the IgM type. as the latter are partially destroyed 

during inactivation Since antibodies of the IgG 1 type usuall y appear after antibodies of the JgM 

type. control and surveillance for brucellosis is best done by eFT (Buchanan and Faber. 1980). 
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Serum agl utination test (SAT): Developed by Wright and colleague remam the most popular 

and yet used worldwide diagnostic tool for the diagnosis of brucellosis becau e it i ea) to 

perform, does not need expensive cquipments and training. A T measures the total quantil) of 

agglutinating antibodic !gM and IgG (Young. 1991). The quantity of pecific IgG is deterl11in~d 

by treatment of the serum with 0.05M 2-mercaptoethanol (2ME). which inactivate thl? 

agglutinability of IgM. SAT titers above 1:160 are considered diagnostic In conjunction with a 

compatible clinical presentation. However. in areas of endemic di ea e. using a titer of I :3~O as 

cut off may make the test more specific. The differentiation in the type of antibody is also 

important, as IgG antibodies are considered a better indicator of active infection than 19M and the 

rapid Call in the Ic\~1 of IgG antibodies is ' aid to be prognostic of succcs ful therap) (Buchanan 

and Faber, 1980). 

Drawback of the serum agglutination test include the inability to diagnose B. cani.~ infection: 

the appearance of cross-reactions of class M immunoglobulins with Francisella ru\arensis, 

Escherichia coli 0116 and 0157. Salmonella urbana, Yersinia enleroco/ifica 0:9. Vibrio 

cho/erae. Xanthomu17as mallOphilia. and A./ipia clevelcmden 'is: and the percentage of cases in 

which seroconversion does not occur. Lack of seroconversion can be attributed to the 

performance of tests early III the course of infection. the presence of blocking antibodies. or the 

so-called "prozone" phenomenon (i .e .. the inhibition of agglutination at low dilutions due to an 

excess of antibodies or to nonspecific serum factors) . Some of these shortcomings can be 

overcome by modi fications such as the addition of EDT A. 2-mercaptoethanoL or antihuman 

glohulin (Young. 1991). 

Indirect enzy me-linked immun e so r bent assay (i-ELISA): Typically use cytopla mic proteins 

as antigens. ELISA measures IgM. IgG and IgA, which allows for a better interpretation of th.: 

clinical situation. A comparison with the SAT. ELISA yields higher sensitivity (97.5%-100%) 

and pecificity (99.7%-99.8%). ELISA is also reported to be the most sensitive test for the 

diagnosis of central nervous system brucellosis. Among the newer serologic tests. the l:.L1 ' A 

appears to be the most sensitive: however. more experience is needed before it replact:s the A-I 

as the tes t of choice for brucellosis (Almunncef and Memish. 2003). 
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The rapid and -imple assays like Brucella IgM and IgG lateral flow and latex agglutination ha\e 

been developed recently The sensitivit) and speciticit: of lateral flov. assa~ for culture confirmed 

brucellosis is >95%. The sensitivity of the latex agglutination a a: wa. det m1lned to be 89 J 0/
0 

for the Initial serum samples collected for the patients \\ ith culture confirmed brucello i . and thL' 

pecificity was 98.2%. Both these tests are ideal for lise as tield tests in remote areas Jnd a::. plHnt 

of care test in hospitals and health care centers that lack the expertise and facilities to perform the 

more demanding classic erologic te ts (Abdoel and Smjts. 2007). 

Generall:. all told. antibody profiles do not have specific climcal correlations. and titer often 

n.:main high for a protracted period . The a ' ymptomatic patient with an isolated posil!\ e titer (),' 

class G and A immunoglobulins. or A immunoglobulin onl), ha~ not been adequate I: tu(lieJ . 

Variations of ELISA exist. uch as competitive ELI A and sandwich ELI A. which may prove 

useful as a follow-up tool (Ariza. 1992). 

2. S. Treatment 

Due (0 the intracellular localization of Brucella and its ability to adapt to the em irofLInental 

conditions encountered in its replicative niche e.g. macrophage ( eleem et af .. 2008). treatment of 

domestic animals \\ IIh antibiotics is not usually successful. Even though. treatment failure and 

relapse rates are also high in humans. treatment depend on the drug combination of doxycycline 

with strcptomycin which is currently the best therapeutic option \\ Ilh les.- side ctTet.:ts anJ leo;~ 

relapses, especially In cases of acute and localized forms of brucellosIs (Seleem el al., 2009) . 

Neither streptomycin nor doxycycline alone can prevent multiplication of intracellular Brucella 

( ha ha el af.. 1994). Although the doxycycline-streptomycine regimen IS considered as the 

golden standard treatment, it is less practical because the streptomycin must be administered 

parentrally for 3 weeks. A combination of doxycycline treatment (6 weeks duration) \\lIh 

parentrally administered gentamit.:in (5 mg/kg) for 7 days is also con. idered an acceptable 

alternate regimen (Glynn and Lynn. 2008). 
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2. 6. Prevention and Control Mea ures 

The inItial aim of surveillance and control programs is the reduction of mfectlon in the al1ll1wl 

populations to reduce the effect of the di ease on al11mal health and production. thu minimiLing 

it'i impact on human health. n effective control of al1lmal brucello i require the follo\\ll1g 

elements: I) urveillance to identif) infected animal herds. 2) prevention of transmis Ion to non­

infected animal herds. and 3) eradication of the reservOIr to eliminate the source of infection In 

order to protect vulnerable animals or herds coupied '" ith mea ure to pre\ ent re-introduction ~)r 

the disease (Gwida et af .. 20 I 0). 

In areas where a brucellosis free status has been establi hed or where such a status I a sumed 

from epidemiological data. the risk of importing the disea e by means of animal movement mu t 

be protected. Movement of infected animals must be prohibited and import permission should be 

given only to certified brucello is-free farm or areas. Thi al 0 true for natlonal and 

international transport of animal products. in accordance wi th the general prinCIple and 

procedures pecified in the International Zoo-. anitary Code of the OlE. ThIS code also de cribe 

thl! testing prm;cdurl!s lor animals and quarantine measures (011:. 2009). 

Vaccine 

In regions with high prevalence of the disease. the only way of controlling and eradicating thiS 

zoonosIs is by vaccll1ation of all susceptible hosts and eliminatIOn of infected animal (Bnone ttl 

at .. 200 I). The mo t common I) used vaccines against bo\, inc brucello is are B. abol'lu train 19 

and the recently approved strain RBS1; the latter unlike strain 19 does not interfere v.ith 

serological diagnoses (Monyon e( al .. 2004). Brucella melitensis strain Rev 1 although highl:-­

infectious to human. IS considered as the best vacci ne available for the control of ovine and 

caprine brucellosi . cspcciall) when administrated at thc . tandard do c hy the conjuncti\'al routc 

Ilowever. the Rev I vaccine show:, a eon iderable degree of virulence and induces abortIOns when 

administered during pregnane). Also. the anti bod) response to \accination cannot be 

differentiated from the one observed after field infection. The B. melitensis Rev I vaccme for 

small ruminants ha not been fully evaluated for use in cattle. Brucella abortus \aCCll1es do not 
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effectively protect against B. melilen is infection. meaning that bovine B. melitensis infection 

may po e a serio LI S prohlem e\ en for vaccinated catt le. Vaccination alone \\ ill not eradicate 

IJrItLcllCl J. tht: illll11l11l1 t) prod uced h) I3rllce//(/ vaccine I~ not ub~olutl'. It IS ob\ IOU'. thl.'fI:ttlrl.', 

that a policy of vacci nation is more likel) to sLlcceed if combined with good mea~ure~ of 

husbandry (Morgan. 1969). 

2. 7. Public Health and Economic Importance 

2.7.1 Public health Importance 

I3rucellosis (especially B. melitensis), remams one of the most common zoonotic diseases 

\,orldwide with more than 50.000 human cases reported annually (Gwida et al. 20 10). The 

~ignilicance of brucello ' i a lonooti ha e\er increa ed in recent times. due to the e:-.pansion of 

international commerce in animals and animal producb. with increase urbanization. inten:>I\': 

farms and animal products. having nomadic animal husbandry (Bayleyegn. 2007). Despite the 

advances made in surveillance and control. the prevalence of brucellOSIS is increasing in man) 

developing countries due to various sanitary, socioeconomic, and political facto rs (Pappas et af.. 

2006). 

rransmis ion of brucellosis to human occur. mainl)- through the con. umption of unpasteuri/ed 

dairy products especially raw milk. soft cheese. butter. and ice cream. through direct contact \\ itll 

infected animal parts (such as the placenta by inoculation through ruptures of skin and mucous 

membranes) . and through the inhalatIon of infected aerosolized particles. Brucellosis is an 

occupational disease in shepherds. abattoir workers. veterinarians, dairy-i ndustry professionals. 

and personnel in microbiologic laboratories . Howe\ er. consumption of hard cheese. ) ogurt . and 

sour milk are less hazardous. since both propionic and lactic fermentation takes plael.' . l3aet.:nal 

load in animal muscle ti ssues is low, but consumption of undercooked tradi tional de licacies such 

as liver and spleen has been implicated in human infec tion (Radostit . el al .. 2000). 
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Air borne transml:,slon of brucellosis has bc(;n studied in the COlllext of using BrllCt:fiu a. .l 

biologic weapon. In fact, B suis was the first agent contemplated by the U .. Arm~ a a potential 

biologic weapon and is still considered in that category. In a h) pothetical attack scenario. it \\Ll~ 

estimated that release of an aerosolized form of Brucella under optimal circumstances for 

dispersion would cause 82.500 cases of brucellosis and 413 fatalities. Cases of laboratory­

acquired brucellosis are the perfect examples of airborne spreading of the disease (Ergonul. 

2004). 

Most common symptoms of brucellosis include undulant fever in which the temperature can \ ar~ 

from 37°C in the morning to 40°C in the afternoon; night sweats with peculiar odor, chills and 

weakness. insomnia, anorexia, headache. arthralgia. constipation. sexual impotence. nervousness 

and depression (Acha. 2003). Human brucellosis is also known for complications and 

involvement of internal organs and its symptoms can be very diverse depending on the ite of 

infection and include encephalitis. meningitis. spondylitis. arthritis. endocarditis. orchitis. and 

prostatitis. Spontaneous abortions. mostly in the first and second trimesters of pregnancy. are seen 

in pregnant women infected with Brucella (Kban el ai. , 2001). 

Symptoms and signs of brucellosis usually referred as fever of unknown origin can confuse with 

other diseases including enteric fever. malaria. rheumatic fever. tuberculosis. cholecystiti . 

thrombophlebitis. fungal infection. autoimmune disease and tumors (Mantur el CI/.. 2007) . 

Because of these rather non-speci fie signs. brucellosis is constantl) mis-d iagnosed as malari :l. 

which is very prevalent in sub Saharan Africa (Maichomo el al., 2009). Direct person-to-person 

spread of brucellosis is extremely rare. Mothers who are breast-feeding may transmit the infection 

to their infants and sexual transmission has also been reported (Kato el a1 .. 2007). 

2.7.2. Economic importance 

Brucellosis causes heavy economic losses in livestock producers. The economic losses an e 

from abortion. reduced milk production. losses of calves due to abortion and still birth, culling of 

infected COV,IS. hindering animal export trade of a nation. losses of man-hours. medical costs and 

government costs incurred for research and eradication program (Georgios el al., 2005). 
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Although estimates of the costs associated with brucellosis infections remain lunited to spccilic 

countries, all data suggest that worldwide economic losses due to bruceliosl are exten 1\ e not 

only in animal production (culling infected animal. reduced milk, abortion and delayed 

conception). but also in public health (cost of treatment and productivity loss). For example. 

official estimates put annual losses due to bovine brucellosis in Latin America at approximate I) 

600 million. Although brucellosis eradication programs can be very expensi\'e, they are 

estimated to save 7 for each $1 spent on eradication . The USA national brueello i eradication 

program. while costing $3 .5 billion between 1934 and 1997. the cost of reduced milk production 

and abortion in 1952 alone was $400 million (Sriranganathan el al .. 2009) . 
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3. \1ATERIALS ANO METHOOS 

3.1. Description of the Study Area 

The present ~tud) \~a!> conducted in Alage Agricultural Teclmlcal and Vocational Education 

Training (ATVET) College of the Ministr) of Agriculture of the Federal Democratic Republic of 

Ethiopia. The College is ituated at 217 km outh West of Addi Ababa in the 'vicinit) of :\bepta 

and halla lakes. at a distance of 32 kms from Bulbula town to a West direction. It ab olute 

location is at a longitude of 38° 30' East and a latitude of 7° 30' orth. It rest on 105 

'gasha'(4200 hectares) of land with an altitude of 1600 meter above ea level ( himelis, 2009) 

The area is characterized by sub tropical climate with minimum and maximum temperature 

ranging from II to 29 'Ie. The area e:-.pcrience~ bimodal rain fall distribution \\ Ilh annual a\ crage 

01 700 and 900mm. rhe three defined sea on based on rain fail distribution are hort rainyea on 

(March to April).long rainy ea on (June to eptember). long dry season (October to January). 

The dominant soil type i black clay soil (verity soil) with a PH of 7.9. The area is suitable for 

live stock production. The current total cattle population in different farms of the college i about 

465 . 

rhe study also area mcludes two peasant associations namely. egelewudisha and l\aka whieh 

are found in the surrounding of Alage ATVT College. egelewudisha i located outh west of 

Alage under the di tricI of Alaba, Southern ation and ationalities People Region ( PR) 

where as aka is situated to north east of Alage which belongs to 'Judo-kombolicha' distnct. 

Oromia Regional !>tate. The e two peasant aSSOCiations have high cattle population compared to 

other peasant aSSOCiation" 111 the stlld~ area (he total callie population m both pea~ant 

aSSOCiations can reach up to 7550. according to the information obtained from animal health 

department office of both peasant aSSOCiatIOns. 
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Figure 1: Map of Alage area and location of study sites (A= wheat Calm, B= bush land. (~ 

Acacia woodland. D= maize fann) (Addisu. 2007). 

3.2. Study Animal 

The target population of the present study was cattle including the Borans and Holstein cross 

breeds which are found in Alage A TVET College intensive fann and the Arsi type of cattle 

which are found in . ' egelcwudisha and Naka Peasant Association extensive production ystem. 

Catt le above ix months of age including milking cows. none milking cows. replacement heifers 

and bulls with no history of Brucella vaccination were included in the study. 

Husbandry and Management Practices of the Intensive and Extensive farms 

The intensive production system contains the Borans and the Holstein cross breeds. The purpose 

of keeping of the Holstein cross breeds are mainly for milk production. This dair) farm V\a~ 

established in 1983 by introducing 300 Holstein heifers from Stella and Holotta private dair; 

fa rms. Currentl y there are aboLit 200 cattle in the dairy farm. out of which 112 are cow but the 
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rest are heifers and calves. The feeding and the husbandry practices of the dairy farm are 

intensive. Every mOl1ling cows are allowed to exercise around the exercising yard. The farm 

practices AI service for breeding. Milking activities are done twice a day at 5 am and at 3 pm. 

Besides the Holstein. the intensive farm contains Boran breeds with a total herd size of 165. out of 

\vhich 85 are cows and the rest are heifers. calves and bulls. Boran breed are mainl~ kept for tlK' 

demonstration of the practical sections of the College and for fattening practices. In this breed 

only bull service is u ed for breeding. Generally. the management and the feeding ystems 

practiced in Boran breeds are intensive but sometimes animal are allowed to graze within the 

compound of the College. 

In the extensive production system. the Arsi types of cattle are the dominant once. Cattle are kept 

under traditional husbandry practices and the average herd size in those Peasant Association can 

reach up to 25 heads of cattle. During dry season usually there is feed and water scarcity in the 

area. For this reason animals fled to another area including into the College for searchtng of feed 

and water. As a result animals from different sites are met in the watering points and seasonal 

grazing areas . Moreover. farmers in the area don ' t have the habit of harvesting animal feed for 

the dry season that minimizes the problems of feed shonage which is commonly occurred mainl~ 

during long dry season . Bull service is the only breeding practice used in this extensive farm 

Sy tem. 

3.3. Study Oesign 

A cross sectional epidemiological study was conducted from October 20 II to April 20 1:2 to 

determine the seroprevalence of bovinc brucellosis and the effect of some associated risk factors 

like age, sex. breed and herd size. In addition a questionnaire Survey was also performed to 

evaluate the role of bovine brucellosis on selected reproductive performances such as calving 

interval. parity. number of service per conception and reproductive status of cattle in the study 

area. The questionnaire survey also contained some management risk factors such as awareness to 

brucello i • examination of cattle before purchasing and type of breeding used in the farms. 

21 



The hypothesis of this study was. the prevalence of bovine brucellosi ' would be different bet\\een 

the inten ive and the extensive production systems as ,,"ell as among the di fferent breeds. A 

higher prevalence was expected from the extensive farm based on the work of Yirgu who reported 

a prevalence of 19.5% before 2 1 years ago. However. there was no previous work in the inten, i"e 

prouuction system . 

3.4. Sample Size and Sampling Procedures 

The total number of callie sampled from the two different production systems was 804. 

(I) 383 from the in tensive production system of Alage farm. All callie greater than six mon ths 

of age were conveniently sampled. The sample size for this intensive ystem wa, 

determined according to Thrusfield (2005) using the formula: 

1 96Zxpexp(1 -pexp) 
n = d 2 

Where. n= sample size estimate for cattle from the intensive system. 

(.(=- 1.96 (at u=0.05 or 95% confidence interval). 

P=expected prevalence (50%) 

d=desired absolute precision (5%) 

n= (l ,96) zxO,5(1- 0.5) = 384 
(0.05)Z 

Since there was no previous study conducted on this farm. 50% expected prevalence was used in 

the formula . 

(2) From the extensive system (surrounding Alage) two peasant associations that have proximit: 

to the Alage A TVET college were purposively selected. The sample size for these two peasant 

associations was also determined according to Thrusfield (2005) using the formu la: 

1.96zxpexp(1-pexp) 
n = ---'---'::-'-----''--= 

dZ 

Where . n= sample size estimate for cattl e from extensj\e system. 

u= 1.96 (at u=O.05 or 95 % confidence interval). 

P=expected prevalence ( 19.5%) 

d=desired absolute precision (5%) 
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n= (1 96)2 XO. 1951(1-0.195) =241 
(0.05)2 

I10\\\!\I.!L 19.5% expe.:ted prevakn.:c was u 'ed in this formula. IOce there was a '{udy carri\!d 

out in Abemosa Cattic Breeding Ranch", ith reponed pre\'ulence of 19.5% by Yirgu (19l1 I l. 

To maximize the precision, about 421 cattle were sampled from this extensive production system. 

The sampling method used in this system was multi-stage cluster sampling method. The peasant 

associations and herds were the established clusters. 

• Two P A which have proximity to Alage ATVET college were purposively selected 

• Each PA was divided in to four site to cover the \-\'hole PA during -ampling. 

• Name of the farmers with their respective herd ize was listed in each site of the P;\ 

• Herd of cattle was categorized in to two groups based on the prevailing herd size in th 

study area as small (gO) and large (>20). then herds (from small and large) were elected 

by simple randomization method from each site. 

• Finally, half of the number of herd size with> 6 months of age were sampled from each 

small and large herds using simple randomization tecimique. 

Based on this, a total of 421 cattle from 18 small herds and 19 large herds were sampled in both 

peasant associations. 

3.5. Collection of Blood Samples 

Approximately 10mi of blood was taken aseptically from the jugular vein of each animal using 

plain vuccutainer tubes and needles. The identities of each animal were labeled on each 

corresponding vaccutainer tube. The tubes were kept tilted over night at room temperature to 

allow clotting. On the following day, serum was poured from the vaccutainer tube in to cryovial 

tubes by siphoning and this was labeled similarly as that of the original samples. Finally. serum 

samples were kept at -20°C in Alage ATVET animal health laboratory until serological test::, were 

conducted in National Animal Health Diagnostic Institution Centre (NAHDIC). Sebeta. ample~ 

were transported to Sebeta National Animal Health Diagnostic Institution Centre using Icebox. 



3.6. crology 

3.6.1. Rose Bengal Plate Test (RBPT) 

The ensitivity of the RBPT i very high which i >99% but the pecificit) is di appointingl) u, 

low as 68.8% (Barrsol el al .. 2002). The Rose Bengal Plate Test (RBPT) was conducted in ebeta 

I ational Animal Health Diagnostic Institution Centre ( AHDIC) for screening sampl~s. The 

RBPT procedure was followed ba ed on the description by ielsen and Dunkean (1990). The t:ra 

and antigen were taken out from the refrigerator and left at room temperature for at lea t ~() 

minutes to thaw before the test was done. then 30 III of test era was dispensed on each of the 12 

cups of the plate. The antigen containing bottle was gently shaken and a drop of RBPT antigen 

(30 Ill) "'as placed alongside the erum. egative and positive control were included in the 

remaining two cups of the plate. The antigen and the serum were mixed thoroughly using 

applicator stick and the plate was rocked manually for about four minutes. Finally. re ult "'ere 

read in a good light ource. Reactions were categorized as O. +. + ... . ++.J.. . according to Niel en and 

Dunkan ( 1990). where: 0= no agglutination. + = barely perceptible agglutination (using 

magnifying glass). ++ = fine agglutination. some clearing and -r-.-.J.. = clumping. definite clearing. 

'umpJes identitied v\ith no agglutination (0) are regarded as negative. while those with T. h'. and 

'-. arc regarded as po itive. 

3.6.2. Indireci Enzyme Linked Immuno Sorbant Assay (i-ELl A) 

pointed out by Almunneef and :vtemish (2003). the i-ELISA appears the most sensitive test 

(97.5%-100%) with higher specificity (99.7%-99.8%). Confirmation of RBPT positive era wa 

done by i-ELISA at ebeta atlOnal Animal Health Diagnostic and Investigation Center 

( AHDIC). This kit detects anti Brucella lipopolisachride antibodies 111 bovine sera. The i-ELI 1\ 

te t was performed according to the manufacture's manual. Preparation of the sample wa Jont.: 

b) diluting the sample at 1: lOin sample diluents in a dilution plate. 10 III of diluted sample wa 

dispensed into 90 III of sample diluents in the well. After the wells were covered With ad he Ive 

Ii 1m. the plate \\as incubated ut 37 lie for 1 hour. The adhcsi\c film \\ a!> carefull) remo\ed and tht.: 

plates were washed four times with washing solution. 100 III of the diluted conjugate (1: 200 111 
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conjugate diluents) was added to all wells. covered with new piece of adhesive film and then 

incubated at 37°c [or 30 minutes. The adhesive film was then removed again and the plates \\erc 

washed lour til11e~. 100 /J1 of buffered peroxidase substrate was added into each well and mIxed 

b} plate agitator to ensure correct homogenization. After incubation at room temperature. shIelded 

from light. 50 /JI of stop solution was added and mixed with plate agitator. The sample was then 

put in to the ELISA reader. The results were read by printing from the computer connected to the 

ELISA reader. Finally. samples were considered as positive for brucellosis. if they are positive for 

both RBPT and ELISA tests. 

3.7. Data Collection 

Questionnaire survey 

The questionnaire suney was designed to get information from all herd owners and dair} \\orkcrs 

regarding the animal and farm conditions. Data was collected on individual animal bases during 

blood collection. During blood collection, data related to breed, sex, age, parity number. 

reproductive statue of the animal, calving intervals and number of service per conception wa 

collected. Furthermore, data regarding the farm management such as type of breeding used (AI or 

bull service), awareness about brucellosis. examination before purchasing and herd size were 

collected. Age was stratified into three categories as 0.6 to 3 years. 3 to 6. and > 6years. Herd size 

was categorized in to two as small having S 20 canle and large >20 cattle. Similarly. parit} 

number was also categorized in to three: no calved. calved once and with two or more calvlI1g. 

The reproductive status of the cow was also categorized as heifer, pregnant, lactating and dry. 

3.8. f)ata Analysis 

Data was entered in to Microsoft (MS) Excel Spread Sheet program. Statistical analysis was 

computed using cross tabulation for the Chi-square test to compare prevalence differences using 

SPSS version 16. The total prevalence was calculated by dividing the number of both RBPT and 
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ELISA positive animal. by the total number of animals that were tested in the stud~ ~riod. Herd 

k\ \.:1 ~L!roprL!\aknc.: \\u cukulatL!u b) diviuing the numb.:!" or h.:ru \\ ith at least Olk' reacWr III 

both RBPT und ELISA tests b) the number of all herds te ted (Thrusfield. 1995). Logistic 

regression by SPSS version 16 was used to determine odds ratio (OR) to measure the degree of 

association between risk factors and bovine brucellosis. The association between risk factors and 

seropositivit) to Brucella infection was considered as significant when P <0.05 at 95% 

confidence interval. 
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~. RE tLTS 

4.1. eroprevalence of Bovine Brucellosi in the tudy Area 

In the present tud}. a IOtal of 804 cattle sera were collected from 37 herds v.hlch ,\erc not 

\ accinated against bOVIne brucellosis before. Out of 804 ample collected. nineteen \ 19) . au 

were found to be po itive for bovine brucellosis with both RBPT and ELI A tes!:>. An o\erall 

individual animal 'seroprevalence of 2.4% (19 Of 804) and herd level eroprevalence of 45.9% \ 17 

01"37) were obtained. 

A relatively higher Individual seroprevalence wa recorded in the extensive production system 

(' .3%) compared to that of the intensive production system (1.3%). However. it wa:, not 

tati tically Significant (Table 3). On the contrar). very high herd level seroprevalence (75%) \\as 

observed in the intensive production system whereas the herd level serporevalence 111 the 

extensive production system were found to be 42.4% (Table 4). evertheless. the intensive farm 

was observed a a risk factor. it wa not statistically significant. Among the three sites in the tud) 

area. a relatively low individual scroprevalence (1.3%) was found in Alage farms. However. the 

individual level scroprevalence of both Naka (3.4%) and }.fegelewudlsha (3 .3%) Peasant 

ssociatlons v.as almost nearl) the arne. The odd ratio indicated that animals hving 111 Naka and 

'\jcglewudisha were relatively at risk in reference to animals living in Alage. But thi risk wa not 

'tati. ticall. significant (p>0.05) (Table 5). 

Table 3. Individual level seroprevalence of bovme brucellOSIS 111 the intensive and extensi\e 

fam1s of the tudy area assessed by Chi-square. 

, 
Factor Level o.exam Test -rve P OR 95%CI X' P-value 

farm t) pc Illlcn i\e 383 5 1.3 

extensive 421 14 3.3 2.60 0.93-7.29 3.54 0.06 

"P -----------Prcva lence 



Ta ble 4. Herd level seroprevalence of bovine brucellosi in the inten ive and extensi\e farm:, of 

the stud) area assessed by Chi-square. 

Factor Level o.exam Test+ve P OR 95%CI 
; 

t P·value 

Farm type Extensive 33 14 42.4 

Inten~i\'e 4 3 7S 4.07 0.18-4338 1.52 

P ···········Prevalcnce 

Table 5. Individual seroprevalence of bovine brucellosis in three different sites in the stud) area 

assessed by logistic regression. 

Factor Leve l l o.exam. Te t - ve P OR 95 % Cl p., alue 

5ites Alage* 383 5 1.3 

N/wudisha 246 8 3.3 2.54 0.82-7 .86 0.105 

aka 175 6 3.4 2 .68 0.81-8 .92 0.107 

~: olhers were com pUled In reference to th is category 

P · ····_·_···Prevalence 

4.1. Ri k factors effect on bovine brucellosis in the stud area 

Age: There was a low serprcvalence (0.4%) of bovine brucellosis in animals with less than or 

equal to three years old. However. 5.3% seroprevalence was observed in animals with greater 

/equal to seven years old. The logistic regression result also showed that older animals were 

11 .376 time at risk than younger animals. Hence. age was observed to be tatistically ignificant 

risk factor for brucellosis by taking callie with :::;3 years old as a reference (Table 6). 

Sex: Based on the result of the ELISA test. 18 (3.4%) female and 1 male (0.4%) posItive reactors 

were detected. The odds ratio assessment for sex indicated that females were 9.36 time. at risk 
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than males. meaning heing male was strongly protectiv\! from brucdlosi::,. -I he P-\ :lIu\! sho\\cd th..: 

presence of significant di fference between sex and brucellosis (Table 6). 

Breed: Even though the seropositivity to Brucella antibody was relatively higher (3.2%) in Ar i 

type of cattle than the Boran (1.3%) and the Holstein (0.7%) breeds. the odds ratio analysis did 

not express breed as strong correlated tactor for brucellosis and the P-value found not to be 

statistically significant Cfable 6) . 

Herd size: In this study, 13 (2 .6%) positive reaClOrs from large herds and 6 (2.3%) from small 

herds were detected. Nevertheless, the individual level seroprevalence was found a little bit higher 

in large herd size compared to that of small herd size. Herd size had no statistically signi ficant 

difference (p>O.OS) on the effcct of brucellosi s (Table 6). 

Table 6. The effect of some risk factors on bovine brucellosis in the study area assessed by 

logistic regression. 

Factors Level NO.e1l.am. 1 est T \ e P OR 95%C1 P-value 

Age 0.7::;3'" 233 0.4 

3::;6 308 4 1.3 3.2262 28.32-30.53 0.299 

?7 263 14 5.3 11.3 76 90.33-85.47 
0.0198 

Sex M* 275 0.4 

F 529 18 3.4 9.36 0.01~-0.78 0.007 

I:3re~d Arsi '" 494 16 3.2 

HF 149 0.7 0.1724 0.302-3.75 0.1641 

Boran 161 2 1.2 
0.4001 2.02-4.15 0.3914 

Herd gO* 232 6 2.3 

size 
>20 57'2 13 2.6 1.6378 4.30-5 .28 0.7199 

' : others were compuled in reference to this category. 
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".2. The role of bovine brucellosis on rcproductive performance of cattle in the tud)' area. 

Parity: tatisticall} significant difference (p<O.05) in scropo itivity between partt~ and Brl/ce/hl 

infection was observed by taking animals without parit) as a reference. Higher eroreaetor~ 

(6.6%) were found in cows with one parity than COYVS with more than/equal to two parit) (".70"0) 

and ver) low (0.7%) in animal without parity (Table 7). 

Number of ervice per conception (NSPC): Out of 29 animals that needed repeated service 

(more than or equal to three ervices). 10 cows (34.S%) were found eropo itive for Brucella 

infection. showing the impact of the disease which make animal not to have conceptIOn at tirst 

breeding/mating. Odds ratio indicated there wa trong a ocialion between brucello I and , PC 

\\llh P-value ·tatistically significant difference (P<0.05) (fable 7) . 

Calving interval: The seropositivity of cows that gave birth at an interval of 1 year, less/equal to 2 

year and above 2 year were 2.1 %. 1.8% and 33.3%. respectively. The Odd ratio indicated cows 

that gave birth above 2 years interval were 27.62 times at risk of getting Brucella infection 

compared to cows calving yearly (Table 7) . In addition to the above. strong iglllficam association 

wa~ observed between the calving interval and brucello is in reference to cow v.ith cah ll1g 

interval of above I and less/equal 2 years. This indicated that brucellosis delayed calving interval 

and caused wastage of reproduction performance. 

Reproductivc status: Regarding th\! reproductive status of the animal, the present stud) rev\!aled 

a cropositivit} of 1.2%. 1.4%. 3.7% and 7.5% for heifers. lactating. df) and pregnant cow:,. 

respectively. According to this. higher seropositivity was recorded in pregnant animals indicating 

usceptibility to Brucella infection was higher in pregnant animals compared to that of dry and 

lactating cows. Besidcs. stati stical significance (p<O.OS) was observed between brucellosis and 

reproductive status by taking heifers as a reference (Table 7). 
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Table 7. The role of bovine brucellosis on reproductive perfom1ance of canle on the stud: ar 'a 

asses ed by logistic regression. 

Factors Level NO.exam. Test +ve P OR 95%CI P-value 

Parity o pari!)'" 152 0.7 

I parity 106 7 6.6 10.678 
85.34-90.46 0.028 

~2 panty 271 10 3.7 5.7854 
43.81 -47.42 0.095 

NSPC 1 * 262 2 0.8 

2 82 5 6 8.3974 41.96-46.23 0.011 

;::3 29 10 34.5 62 .053 
303.4-311.55 0.000 

Calving Igyear* 218 4 1.8 

interval Iyear 48 2.1 8.609 0.005-0.351 0.003 

>2year 
33 11 33.3 27.622 0.011-0.127 0.000 

Reproduc Heifer* 85 1.2 

live 
lactating 140 2 1.4 0.821 0.073-9.20 0.87 

statu~ 
df) 107 4 3.7 2.68 0.481-9.91 0.26 

pregnant 148 II 7.4 5.54 1.21-25.46 .028 

w: others were computed ill reference to th is category 

4_3_ Other factors that affect herd level seroprevalence of bovine brucellosis in the study 

area 

Bull service for breeding showed higher seropositivity (2.8%) than using Al service (0.7%). 

However, statistically significant difference was not observed between seropositivity to Brucella 

antibody and type of mattinglbreeding (Table 8). In the case of owner's awareness to brucello is. 

higher seroprevaJence (4%) was recorded in cattle owned by farmer who had no awarenes about 

brucellosi~ compan;:d to that of callie owned by farmers having awareness about brucdlosi . 

Statistically significam difference was also found between awareness to brucellosis and 

seroposivity to Brucella infection (Table 8). 
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In a similar manner, conducting screening test for animals before purchasmg (betore introduction 

in to a herd) was also found statistically significant (Table 8). 

Tab le 8. Other raclOr~ that affect h~rd Ie\·cl seroprrcvalence of bovine brucellosis in the stud: 

area assessed by logistic regression. 

Factors Le el No.exam Test+ve P OR 95%CI P-value 

Breeding type AI* 150 0.7 

Bull 654 18 2.8 4.13 0.56-32.25 0.129 

Brucella yes* 531 8 1.5 

awareness 
273 I I no 4 2.67 1.07-6.89 0.026 

Examn.before yes* 310 3 

purchasing 
no 494 16 3.1 3.35 1.1 - 11.9 0.039 

*: others were cOl11puted in reference to this categ.ory 
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5, DI CU SIO t 

I he re ult of the present study showed that the o\'erall 'eropre\'alen 'e (2-1%) of ho\ ilk' 

brucello IS in Alage and its surrounding was at lo~ level. A prevalence of 3.3% wa recorded 111 

the extensive management system. In a similar management ystem, there are studie In 

agreement with this finding reported by Megersa el 01. (2011) outh and East Ethiopia (3.~%). 

Wondimu (1989) in centeral Ethiopia (3%), Jegerfa (2006) in three gro-ecologle of Central 

Oromla (2.99%), hiferaw (1987) in Bahir Dar (2.1%). Fekadu tl999) In mhara :\ational 

Regional tate (1.8%), smare el at (2004) in idama Zone (1.9%). Berhe (2007) in rigra~ 

Region (1.5%), Kang'ethe el al. (2007) in Kenya (1%). However, the present finding wa lo~er 

than the re ult of Mensah el 01. (2011) in Ghana (21.9%). Yirgu (1991) In Aberno a Canle 

Breeding Ranch (19.5%). Muma el al. (2007) in Zambia (14. 1%) a well a Dinka and Chala 

(2009) in t.ast howa (11.5%). Most of the recent tudie uggested a low eroprevalence (belo\\ 

5%) in cattle under crop-livestock mixed farming (Berhe el al .. 2007; Ibrahim et 01 .. 2010). ,~uch 

reduction in prevalence could be due to the improvement of management and hu bandr: 

practices, specially the raising awareness of the farmers and dairy men about brucellosis. 

The pre ent study al 0 showed vcry low seroprvalence (1.3%) in the imensive production stem. 

In a similar management system. this finding was in consistent with the result of hafee el al. 

(2011) in Pakistan (3%). Rahman el 01. (2011) in Bangladish (2.66%), Tefera (2006) in Addl 

.\baba and, ululta (1.13%) and Anteneh (2010) in Addis Ababa and It urrounding (0.9°0). 

I lowever thl low level seroprevalence wa at variance with works reported by Rashid (1993) 111 

central highlands of Ethiopia (38.7%), intaro (1994) in Cheffa Dairy Farm (22%), Gebremariam 

(1985) in Addi Ababa (19.1 %). On the other hand, moderate level of seroprevalence of bovll1e 

brucello i wa ' reported by Ylatope et al. (2010) in Zimbabwe (5.5%). Gebreye us (2001) '-onh 

West Amhara (8.2%). Asfaw el af. (1998) in Addis Ababa (8.11%), Hadgu (1987) around Bahr 

Dar (9.8%).Thc study also showed that antibodies to Bnu.:ello infection were prevalent throughout 

the study areas. This is 111 consistenc) with seroprevalence reported by megersa el af. (20 II) 

where the positive reactors were distributed across hiS study areas of Eastern and We tern 

Ethiopia. The reason for the relatively low prevalence \11 the inten i\'e production ystem 



compared the extensive system might be due to the difference in management and husband~ 

conditions practiced. [n the intensive system. cattle are examined before introduced in to the I~lrm. 

awareness about brucellosis is relatively higher. Al service is usually used. management of 

abortion and other hygienic conditions are practiced in better conditions. 

The result of the present study revealed the presence of significant difference between sex and 

Brucella infection. Almost all (94.7%) of the seropositive animals were females. This result was 

III light difference with . nteneh (20 I 0), Berhe (2007). Tolosa (2004) who reported the absence 

or male seroreactor in their tud)' . Tefera (2006) also showed the susceptibility to Brucel/a 

infection was higher in females (3 .05%) than males (0.84%). In addition Walker ( 1999) pointed 

out that bulls are more resistant to Brucella infection than females . The reason for the present 

study might be explained due to the fact that sex hormones and erythritol, which stimulate the 

growth and multiplication of Brucella organisms, tend to increase in high concentration in 

females and also with age and sexual maturity (Walker. 1999). 

The present study also showed the presence of statistically significant difference between age and 

brucellosis . Out of J 9 Brucella positive cattle. 18 (94.7%) were detected in cattle with more than 3 

years old. Furthermore, from the three age categories the seroprevalence of brucellosis was found 

higher (5.3%) in cattle with greater than 6 years old indicating that the susceptibility to brucellosi 

increases a ' the age o f the animal increases. This result \\as in consistency with the report of 

Asmare el al. (20 I 0) that showed 97.87% of the seroreactors were in age groups above 2 years. 

Another report by Anteneh (2010) also indicated that all serorectors were found greater than two 

years old. In addition to the above, Chukwu (1987) and Radostitis el al. (1994) observed thaI 

sexually matured cows and bulls are at high risk of acquiring brucellosis. The above result might 

strengthen for the idea which says that the growth stimulating factors for Brucella organi m 

become abundant when the animal becomes sexually matured and older. 

/\. statistically significant difference was not observed among the three different breeds (Arsi 

l:aule. Boran and Holstein). although the seropositIvity to brucellosis looked like a relatively 

higher in Arsi cattle (3.2%) than the Boran (1.2%) and Holstein (0.7%) breeds. In agreement 

with this result. a work by Anteneh (2010) showed the presence of significant di ffercnce in 
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seropositivity between Holstein and Jersy breeds Indicating that the HoI tein was Ie s 

'usceptible (0.79%) to brucellosi than the Jersy cros breeds (98.33%). In contrar) ""ith the 

present finding. Lundervold el al (2004) in kazakhstUfl agreed that local hre d~ ::Ire more 

resistant compared to exotic breeds. The variance in the present study (from the fact aotic 

breed are more susceptible to disease) might be explained because of the low seroprevalence 

r corded in the intensive production system where the Borans and the Holstein are found. This 

is due to better management practice. applied in the intensive production system compared to 

the extensive production system where the Arsi (local) types of cattle are fo und . 

Concerning the herd size, Almost the same seroprevalence was recorded in both the mall (2.6~o) 

and large (2.3%) herds. Nevertheless. cattle with large herd size were found 1.6 times at risk (a 

indicated by the odd ratio) than animals with small herd size. the level of risk were not 

statistically significant. This finding was greatly varied with the report of Anteneh (20 10) that 

showed large herd size was more at risk (1 .59%) of getting Brucella infection than small herd size 

(0%). In a similar way. the work by Asmare el al. (2010) showed 4.81%.50% and 70% \\ere till' 

infection rates for small. medium and large herds, respectively indicating the presence of higher 

seroprevalence (70%) in large herd size. The reason for the deviation occurred in the pre em 

study with the above works might be explained because of the presence of larger herd size in the 

illlensive production system (the herd size of the Borans and the Holstein breeds is very large) 

where a relatively 10"" seroprevalence was recorded. 

Regarding the role of the brucellosis on reproductive performance. Parity was found statistically 

significant with seropositivity to Brucella antibodies. The seropositvity was strongly observed in 

cattle havll1g one parity compared with animals having more than/equal to two parity and without 

parity. This might be due to the negative effect of the disease on reproductive organs of the 

animal that ~ ubsequentl y leads to poor conception and infertility which decreases the parity 

number. On the top of this. the higher seroposi tivity observed in cattle with one parity could be 

due to the immunity developed by the older cows. Meaning. as the parity number increase the 

immunity against brucellosis also increases. In addition serorector cows are usually culled from 

the herd (in the intensive farn1). This result was greatly varied with that of Kohei el al. (2011) 

who reported the absence of significance difference between parity and Brucellosis positive herds. 
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However. Haileslassie (2008) and Anteneh (20 I 0) reported the presence of signili ant difference 

bt:tween parity and Brucella infection. 

In a similar manner. very high seropositivity (33.3%) to Brucella antibody was ob erved 111 cows 

which gave birth above two years interval. Meaning. calving interval is longer m cows affected b) 

brucellosis. The possible reason for this could be due to the negative effect of the disease on 

reproductive tract of the female animal which cause retained fetal membrane that usually lead in 

to uterine infection and sometimes to pyometra (in chronic cases). This causes longer calving to 

first service lI1terval with poor conception rate. In line with the present study. Musa el al. (1990) 

observed that 62% of hygromatous cattle tested for brucellosis were suffering from long cah ing 

intervals. Similarly. Haileslassie (2008) reported a high seroprevalence of brucellosis (36.1 %) in 

cows calved above 15 months of interval and concluded that the tendenc, of increasing calving 

int~r"al with thc pres~ncc of brucellosis . 

The present study also revealed that higher seropositivity to brucellosis (34.5%) was observed in 

cows that needed above three (3 ) number of service per conception. In addition, strong 

statistically significant difference was observed between number of services preconception and 

brucellosis. In agreement with this study. there are reports by Anteneh (2010), and Bekele el af 

(1999) that indicated the presence of significant difference between SPC and brucellosis . The: 

increase number of service per conception (need for repeated services) might be reason out 

because of the negative effect of brucellosis on reproductive perfom1ance of the animal. The 

number of services per conception increase whenever cows are repeatedly exposed to abortion, 

retained fetal membrane. dystocia and other reproductive health problems. The fertility of these 

scropo ' iti \ c cows is often reduced in tcrms of a delayed calving to first sen, icc intcrval. calving to 

conception interval and pregnancy rate to first insemination. 

Conceming the reproductive status of the animal. the present study showed that higher 

seropositivity (7.4%) was recorded in pregnant animals compared with dry. lactating and heifer. 

Accordingly. statistically significant association was found between pregnant cows and Brucella 

infection. The present result was in agreement with Haileslassie (2008) who reported a relativel: 

higher proportion of seoreactivity (8.6%) in pregnant animals. The reason for the linding ot" 
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higher Brucel/a serupusiti\e pregnant cuws could be due to the preferential ItKaliJ'.atiun of 

Brl/cella organisms in the uterus in which the concentration of allantioc fluid factor 'ueh a~ 

erythritol. a four carbon alcohol are elevated in the placenta and fetal fluid during gestation. Thi. 

could stimulate the growth and multiplicatIOn of the Brucella organism (Walker. 1(99) 

However there is reduction in the number of the organisms in the months following calving and 

abortion until the next pregnancy when there is again rapid increase of Brucella organi m In the 

reproductive tract (Coetzer and Tustin. 2004). On the top of that. Rado tit el £II (2000) indieatcd 

that sexuall} matured and pregnant cattle are more susceptible to Brucella infectIOn. I1o\ve\cr thl 

re ult was far distant from the findings of Anteneh (2010) and Berhe (2007) who reponed 

significantl) higher seopo ' itivit) (11.18%) in non pregnant cov.s. In addition. Tolosa (2004) and 

Taddesse (2008) found the absence of significant difference in seropositivll} between pregnane) 

' tatus and Brucella antibody. 

Concerning the managemental risk factors. haVing awareness about brucellosi and examination 

of animals before purchasing (before introducing In to brucellosis free herd) were found 

significantly associated with Brucella infection. This point (awareness to brucellosis) might 

partially answer why a low seroprevalence was recorded in the present study inspite of high 

pre\'alence (19.5%) reported by Yirgu (1991) on the same study area. B) contrast. Anteneh 

(2010). Taddesse (2008) and Hailemelekot (2005) didn't observe any significant as ociation of 

management and hushandr; practices with seropositivity of Brucella anti bod) . On the other side. 

aimosl all (exept one ~eoreactor) the positive reactors werc found from herds that use bull service 

and uSing bull service tor breeding was indicated as a risk by odd ratio. However. the aSSOCiatIOn 

between brucellosis and type of breeding (whether bull or AI) was not found statistical I) 

Significant. This finding was in contrast with the works of Heileslassle (2008). Berhe (2007) and 

Anteneh (2010) who reponed the presence of statistical significant difference between type of 

breeding and the occurrence of brucellosis. The variance in the present study could be because of 

the sample size (small herd size) that use IA service was relatively small so that the prevalence 

also become small(2.8). 
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6. CONCLUSION AND RECOMMENDATIONS 

The present study revealed a relatively Iowan overall seroprevalence of bovine brucello is in 

Alage and its surroundings. The number of Brucella seroreactor cattle was also found relati ely 

low in the intensive management system compared to that of the extensive management system. 

\ comparabk rc!>ult \\ a!> rccordcu among tht! thret! sites of the stud) area. Factor such as age. 

sex. parity. calving interval, number of service preconception as well as reproductive status \\t!rc 

found to be associated with brucellosis. Seroprevalence of bovine brucellosis was found higher in 

older cattle, in females, in pregnant cows, cows with longer calving interval, cows with parity as 

well as cows that need repeated breeding. Herd size and breed did not show any significant 

association with Brucella infection. Other management factors like awareness to brucellosis and 

examination of animals before introduction into a herd showed statistically significant difference . 

Using either bull or Al service for breeding was not significantly associated with Brucella 

infection. 

Based on the above conclusion. the following recommendations were forwarded; 

" Raising awareness of the farmers and the dairy men about brucellosis i important point for 

controlling the disease until economically acceptable level. 

" Screening test should be carried out before the introduction of new animalls to any herd 

particularly to Alage intensive farm. 

> The intermixing of cattle between extensive and intensive farms should be strictly avoided 

to hindered further spread of the disease. 

,. Farmers and dairy men should regularly practice test and culling control measures which 

playa great role to decrease the prevalence of the disease in the country 

,. Further studies are needed to isolate and characterize the brucellosis agent in different 

ruminant species of different locations and to assess the role of the disease on other 

reproductive perfom1ances of the different breeds of cattle. 
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8. AN. EXE 

Annex 1. Rose Bengal Plate Test Diagnosis of Brucello is 

Dc cript ion of the tes t 

An antigen prepan.:J from B.abortus (strain 99) stained with rose Bengal dye and usp nded in 

acid buffer 9PH 3.65) .Used to detect Brucella antibodies in serum-using a plate agglutinatIon te t. 

It detects antibodies against B. abortus ,B.melitensis. and B.suis in serum sample. 

T est Procedure 

:r Bring the RBPT antigen and test (sera) to room temperature before beginning the test. 

r Place 30~t1 of each "erum ample on the agglutination plate. 

r hake ant igen bottle gently before use and place 30".11 of RBPT antigen next to th serum 

sample on agglutination plate. Mix the antigen and the serum. 

, hake the plate for five minutes and read. 

Result Interp retation 

'-0 agglutinatIOn IIlJicdle~ nt:g.ati\ e sample . 

\gglutination indi c att: ~ puslt i\ c sample 

. B: light agglutination was also considered as a positive resul t 

Validation of the Test 

VLA positive control (cattRABI003 was used for each batch of samples and for newly opened 

antigen bodies 

Antigen Presentatiun 

101111 of RBPT antigen per bOll Ie 

Storage: Store in the dark at .i.2 0
C 
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Annex 2. Indirect Enzyme Linked Immuno orbent A'say 

ERELISA Brucela OCB Ab Mono Indirect 

Kit for detection or \nti Brucel/a lipopoly_accharide antibodic~ in bo\ inc sera( 1I1dividual and 

pools.o\ ine and caprine sera(individual 

.Principle of the test 

The "SEELISA® Brucella OCB Ab mono indirect kit uses an indirect immuno enzymatic 

technique allowing the detection of brucellla lipopoJysaccharides(LPS) antibodies in individual 

bovine in and caprine serum samples or pools of 10 bovine sera( in accordance with the applied 

regulations. The reaction was composed of three steps 

1. Each tndividual or pooled enlln sample was placed in a well sensitized with Brucel/a 

LPS. Antibodies present in the sample bind to bacterial antigen coated to the well. 

2. After a wash step, a peroxidase conjugate was added. It fixes to the immune globulin 

(antibodies) prcviously captured. forming a complex (AgLPS) -(Ab anti-LP )-(peroxidase 

conjugate). 

3. Excess conjugate was eliminated by a wash step. The enzyme linked to the complex was 

revealed by addition of a substrate. Which was transformed in to a coloured product. After 

stopping the reaction,the optical densities were measured. The presence or absence of 

antibodies was determined using threshold values obtained from the positive control 

Materials and Reagents req uired 

;.... Distilled or demineralized water 

, Adjustable or set pipepetles to measure and deliver between 0 to 100Jll.Measurement 

deviation must beSIO% for volumes SI OJlI and S5% for all other volumes 

, Graduated cylinder (lOOml and 1000ml). 

,. Manual, automatic or semi automatic washing devices for microtitration plates. 

,. Microplate reader. fitted with filters for bichromatic reading at 450 and 630 nm. It is 

also possible to use a monochromatic reader fitted v,ilh 450 nm filler. 
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, 'ample1l 

, The reaction \\'a performed on indil,,[dual era diluted at I: I 00 or! 0 pool d ample:.­

diluted 1:20. 

ample storage: 

am pies Cold(+S().;) 
Lab.Temperature 

Freeze( _200<..) 
_200.: 

Individual or pooled crum Maximum 7 days Yes o 

.Procedure 

Streitl) compl) with the procedure below .U e negative and po itive control 10 duplicate for 

each te t run. for eaeh plate. 

A. PRELlMli\ARY STEPS 

1. Carefully set up the distribution and identification of controls and sample. 

2. Prepare the samples to be tested. 

Individual samples protocol: dilution 1: I 0 

Dilute the sample at 1: lOin samples diluents( D) 111 a test tube or in to a dilution plate. 

Dilute again at I: lOin a test tube or directly.in to the wells. dispense 1 O~II of already diluted 

samples in 90,..11 of ample diluents ( D). 

Pooled bovine sample protocol: dilution 1:20. 

Add 1 0 ~d of each mdivldual serum to obtain I O~I of 10 pooled samples. 

Dilute pooled sample ' at 1.20 in a lesltube or directly in to the wells: dlspen e 5)..11 ofpoo1cd 

samples in 95~1 of sample diluents ( D). 

B. TTEST PROCEDURE 

I Control and ample di ·tribution 

I. Control di tribution 

For the two following protocols. I OOpl of diluted negative control was dispensed m well /\ I 

and A2.1 OOpl oj positive control was dispensed in wells 8 I and 82 . 
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IndIvidual ample protocol: dilution 1:100. 

fter haking the vials dilute. the controls was diluted at 1:10 ID a ample dJUluent.( D). In a 

test tube or in to a dilution plate. then dilute agalD at .1: lOin a te t tube: dl pen e 10ui 01 

already diluted control in 90l-l of ample diluent ( D). 

2. ample Distribution 

trictly comply with the procedure indicated in Vl.A2. for the preparation of sample and the 

distributIon directly in the plate. 

,. The amples can be tested individually or in dubplicates.Distribute I OO~.d in each well. 

,. trip houl always be placed on the fram so that both wa her and reader can be 

ust:d. 

, Cover the wells with adhe ive tilm. cut to the necessary length by the number of strips 

used . 

,. Mix by gently shaking the plates manually or by using plate agitator. 

J. Incubation of the Plate 

1 hour (±Soc) at 37°C (±30c) 

Wa hing 

Wash buffer: dilute the concentrated washing solutIOn (W) 1: lOin distilled or demineralized 

water. 

Carefully remove the adhesive film and wash 4 times 

II. Addition of conjugate 

1. preparation of conjugate: 

Individual samples protocol : dilutIOn 1:200 

Dilute the concentrate (CJ) I :200 in the conjugate diluents(CD).2ml were needed for one 

·trlp. meaning. :20~1 of the conjugate in 1.98 ml of CD. 

2. DIstribution 01" tht' conjugate: 

Add I 00~1 of diluted conjugate to all the wells and cover with a ne"" piece of adhesive film. 

3. Incubation of conjugates 
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Incubate for 30 minutes (±5 min) at 37°c (±3 min). 

Carefull) remove the adhesive film and wash 4 times. 

Ill. Revela tion 

1. Addition of the substrate 

Add 100).11 of buffered peroxides substrate (PS) per well. Do not cover with adhesive films at 

this stage. Mix by gently shaking the plate manually or use a plate agitator to ensure correct 

homogenization. 

2. Incubation of substrate: 

30 inutes ±5 minutes at laboratory temperature(.,.20oc±50C
). shielded from light. 

3. Addition of stop solution 

Add 3).11 of stop solution (S) per well. 

Mix by gentle shaking the plate manually or by using a plate agitator. 

Make sure that no bubbles occur in the wells. 

4. Measure of the optical densit y: Measure the optical density (00) bichromaticall) at 

450and 630 nm or monochromatically at 450 nm ( in the yellow band). 

Reading bici1romatically was strongly recommended. Should the monochromatic reader be 

used. ensure the cleanliness of the bottom of the wells prior to reading 

V. Test Validation 

The result of each test run was valid if: 

OOP ::::0 .5 and 00 N<0.3*ODP 

00: Average orthe ODs for the samples tested in duplicate 

VI. Expression and Interpretation of the Result 

The presence or the absence of antibodies against LPS of Brcella was determined by 

comparing the OOs.to the threshold values obtained from the positive control. 

1 "\'0 methods lor calculating and interpreting the resultS were possible 

Method I": Index calculation 

Positive threshold value in index=O 

For individuals and pooled samples: 

Sample index : =0.50*(sample 00-0.6*00P) 

Any samples or pool of samples presenting an index ::::0 was considered as positive 
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Any sample or pool of ample presenting and index :sO was considered as posi tive. 

Method 2: Analysis of the Optical Densities 

For indi\'idllal and pooled samples: 

Positive threshold value: a=0.6*(ODP) 

Compare each sample 00 to this threshold value. 

Any individual or pooled sample presenting an OD 2: a was consiederd as positive. 

Any individual or pooled sample presenting an OD < a was considered a negative. 
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Anne). 3. Data Collection Format on Reproduction of Cattle in Alage and it urrounc.ling 

Animal No./code ! I I i 
I Date of sample collection I I 
O\~ner's name . 

! I I I 

Region I 
I i I I 

I Zone I I I t 

DI~trtl:t I t I I I I i I 

-~--+ -~ - -+-------
Peasant a sociallon I I I I I I 

r-

I I I I l ~Ite I I 
Number of cattle owned I I I 

I 
I Sex of the animo sampled 

I Age of the animal sampled 
I 

, Coat colour I 

i-L I I I I L , --- ---
I Body condition I I ! I I 

i 
! Weaning age of new born I 

I Role orthe animal sampled I i 1 J 
Pregnanc), stage I , 
~ 

Age at first calving I I I I 
I -- --r I I 

J>n rll~ IllIl11her 
I I 

- I -- - -- --- - ,- e--- 1- --
Lactation stage I I 

I I 
1 

Lactation length I 
Calving interval I 

, 
I 

NSPC 

Milk yie ld I I I J 

Method or breeding I I I 
, 

I J I - - T- .--
I 

I --- -.... 
A v. areness to brucello~i i ---' 
Examination before purchas I I 
Source of replacement herd i I 

I 
I I 

COlllmon di sea e in the area : : 
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