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Brucella are intracellular bacteria that cause brucellosis, a chronic zoonotic disease. The genus of  Brucella are subdivided into six 
species categorized by antigenic variation and primary preferred host and these include B. abortus, B. melitensis, B. suis, B. ovis, B. canis 
and B. neotomae. The epidemiologies of  the disease in livestock and humans, as well as appropriate preventive measures, are not 
well understood in developing countries. Materials excreted from the female genital tract acting as the main supply of  organisms 
for transmission to other animals and human. Millions of  individuals are at risk worldwide, especially in countries where infection 
in animals has not been brought under control, procedures for the heat treatment of  milk, such as pasteurization are not routinely 
applied, and standards of  hygiene in animal husbandry are low. A precise diagnosis of  brucellosis is important for the control of  
the disease in animals and consequently in human. Molecular and serological techniques are important tools for diagnosis and 
epidemiologic studies, providing relevant information for identification of  species and biotyping. The economic and public health 
impact of  bucellosis remains particular concern and neglected in developing countries. The disease mainly hampers the productiv-
ity of  small ruminant’s resulting infertility and increase the average inter-calving periods. One of  the major gaps in our knowledge 
at present is the relative contribution of  brucellosis on small ruminant and humans. In Ethiopia, no strategy is in place to control 
brucellosis. The most important approach to the control and prevent human of  brucellosis in human and animal is the practice 
of  one health approach. So knowing the status of  small ruminant brucellosis in our country is therefore extremely important. 
Therefore, the aims of  this review are; a) To highlight (snapshot) of  brucellosis in the small ruminant; b) To show the seropreva-
lence status of  small ruminant brucellosis in Ethiopia perspective; c)To highlight possible risk factor and its economic importance.

Keywords
Small ruminants; Brucellosis; Sheeps; Goats, Ethiopia.

Abbereviations
ASS: Agricultural Sample Survey; CFSPH: Center for Food Security and Public Health; CFT: Complement Fixation Test; 
CSA: Central Statistical Agency of  Ethiopia; ELISA: Enzyme Linked Immuno-Sorbent Assay; FAO: Food and Agricultural 
Organization; IBM: Interim Brucellosis Manual; Ig: Immunoglobulin; ILCA: International Livestock Center for Africa; MoARD: 
Ministry of  Agriculture and Rural Development; MZN: Modified Ziehl-Neelsen; NVI: National Veterinary Institute; 
OIE: Office International de Epizootics; RBPT: Rose Bengal Plate Test; WHO: World Health Organization; I-ELISA: Indirect 
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INTRODUCTION

Livestock plays a crucial role in the livelihoods of  the majority 
of  Africans. It accounts for 16% of  the national and 27-30% 

of  the agricultural gross domestic products (GDPs) and 13% of  
the country’s export earnings. The greatest share of  this income is 

from small ruminants.1 According to the animal population sur-
vey results conducted at rural sedentary areas at country level in 
2016/17, the estimates livestock of  cattle to be about 59.5 mil-
lion, about 30.70 million sheep, about 30.20 million goats, about 
2.16 million horses, about 8.44 million donkeys, about 0.41 mil-
lion mules, and about 1.21 million camels and poultry population2 
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about 56.53 in Ethiopia. According to statistics from the Central 
Statistical Agency (CSA),3 25% of  the sheep and 73% of  the na-
tional goat population inhabit in the lowlands.

 Small ruminants are among important domestic animals 
which are highly adaptable to a broad range of  environmental con-
ditions4 and they fulfill a number of  economic and social func-
tions. Unlike a large number of  small ruminant’s populations, the 
country fails to optimally utilize these resources mainly various 
factors in which diseases stand front line. One of  the diseases that 
hamper the productivity of  small ruminant is bucellosis.5

 The economic and public health impact of  bucellosis re-
mains of  particular concern in developing countries.6 The disease 
can affect almost all domestic species and cross transmission can 
occur between cattle, sheep, goat, camel and other species.7,8 Sev-
eral closely related species of  the genus Brucella have been rec-
ognized, namely B. abortus, B. melitensis, B. suis, B. ovis, B. canis, B. 
neotomae, B. pinnipedialis, B.ceti, B. microti, and B. inopinata9 and small 
ruminants infected by ingestion of  contaminated feed or water and 
the consequences of  the infection are determined by the virulence 
of  the bacteria, resistance and reproductive status of  the host.10 In 
animals, abortion is typically one of  the clinical signs of  pregnant 
females, and orchitis and epididymitis are typical clinical signs of  
the male. Excretion of  the organisms in uterine discharges and in 
milk is common.11

 Brucellosis is considered as neglected zoonotic disease 
by the World Health Organization (WHO) and has been identified 
as having the highest public health burden across all sections of  
the community. Millions of  individuals are at risk worldwide, espe-
cially in countries where infection in animals has not been brought 
under control and standards of  hygiene in animal husbandry are 
low.12 Materials excreted from the female genital tract are the main 
supply of  organisms for transmission to other animals and man.13 
The disease is transmitted to man mainly by direct contact with in-
fected livestock or through consumption of  raw or uncooked ani-
mal products.14 B. melitensis (biovars 1, 2 or 3) is the main causative 
agent of  caprine and ovine brucellosis and it is highly pathogenic 
for humans causing udulant or Malta fever followed by B. suis, B. 
abortus and B. canis in human.15 

 The epidemiology of  the brucellosis livestock and hu-
mans as well as appropriate preventive measures is not well under-
stood, and in particular, such information is inadequate in devel-
oping countries of  Sub-Sahara, including Ethiopia.16,17 The disease 
spreads from one herd to another and from one area to another is 
always due to the movement of  infected animals. Hence, lack of  
biosecurity measures such as strict movement control of  animal 
from one area to another, lack of  proper hygienic practices and 
good husbandry management play a great role in the increment of  
the prevalence of  brucellosis.18,19

 The control and prevention of  brucellosis in farm ani-
mals depend on animal species involved, B. Spp. management 
practices and availability and efficacy of  vaccines. The options to 
control the disease include immunization, testing and removal, and 

improving management practices and movement control.20 A very 
important approach to the control of  brucellosis that is gaining 
more and more recognition around the world in recent years is 
the one health approach to control and prevent human and animal 
brucellosis.7

LITERATURE REVIEW

Description of the Agent

Definition and etiology: Brucellosis in small ruminants is mainly 
caused by B. melitensis and B. ovis and in sporadic cases B. abortus. B. 
melitensis is most commonly infects sheep and goats. Breed suscep-
tibility is variable in sheep, but goat breeds are highly susceptible. 
B. ovis primarily affects rams21 and important cause of  orchitis and 
epididymitis in rams and occasionally infects ewes.22

 Brucellosis is a contagious bacterial disease of  an animal 
which has zoonotic importance, causing significant reproductive 
losses in animals.23-25 The genus of  Brucella are subdivided into six 
species categorized by antigenic variation and primary preferred 
host and these include B. abortus, B. melitensis, B. suis, B. ovis, B. canis 
and B. neotomae.26

 Brucellae are intracellular, coccobacilli or short rods, usu-
ally arranged singly but sometimes in pairs or small groups. The 
organisms are gram-negative facultative intracellular parasites.23 
Carbon dioxide is important elements for the growth of  Brucella 
organism, especially B. abortus; such organisms, which require car-
bon dioxide for their growth, are called capnophilic organisms. At 
pH<4, Brucella agents do not have the potential to survive.27

Epidemiology

Geographical distribution: Brucellosis is a highly worldwide conta-
gious bacterial disease affecting both animal and human.28 Remains 
endemic among Mediterranean countries of  Europe, Northern 
and Eastern Africa, near East countries, India, Central Asia, Mex-
ico and Central and South America.29 B. melitensis is considered to 
be a re-emerging pathogen in the Middle East30; where there is an 
increasing incidence of  B. melitensis or B. suis biovar 1 infection in 
cattle.28

 Among the members of  the Brucella group B. abortus, B. 
melitensis and B. suis species are not host-specific, and may transmit 
to other animal species; hence, from epidemiological evidence, the 
three species (B. abortus, B. melitensis, and B. suis) have distinct host 
preferences and the organisms are capable to cause an infection 
in a wide range of  host species, including humans. The remaining 
three members of  the species have much greater host specificity. 
Cross transmission of  brucellosis can occur among cattle, swine, 
sheep and goats and other species including dogs, horses, feral 
swine, bison, reindeer and camels.29

 The lack of  vaccines for humans will continue to make 
this disease a global health threat. The lack of  a human brucellosis 
vaccine remains challenging due to the risk of  Brucella as a pos-
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sible bioweapon agent, and because brucellosis remains a global 
health problem affecting at least a half  million people annually.31 
Even for the most common if  the most prevalent brucella Spp. of  
human is B. melitensis there is no vaccine provided so far.32-34

Source of infection and mode of transmission: Materials excreted 
from the female genital tract forming the main supply of  organ-
isms for transmission to other animals and man. Therefore, in most 
circumstances, the primary route of  dissemination of  Brucella is 
the placenta, fetal fluids and vaginal discharges expelled by infected 
ewes after abortion or full-term parturition. Very large numbers of  
organisms are shed at the time of  parturition or abortion.35

 Horizontal transmission occurs through ingestion of  
contaminated feed, skin penetration, via conjunctiva, inhalation 
and udder contamination during milking or by licking the discharge 
of  an animal, newborn calf  or retained fetal membrane.36 Venereal 
infections can also occur and mainly infected with B. suis infec-
tions. The importance of  venereal transmission varies with the 
species; it is the primary route of  transmission for B. ovis, B. suis 
and B. canis frequently by this route. B. abortus and B. melitensis can 
be found in semen, but the venereal transmission of  these organ-
isms is uncommon.10

 B. melitensis frequently occurs in sheep and goats and is 
highly pathogenic for humans, causing as it does one of  the most 
serious zoonoses in the world.29,35 The disease is responsible for 
considerable economic losses to the small-ruminant industry.13

 In human, brucellosis is spread through contact with 
blood, body tissues, or body fluids of  infected animals. The most 
common method is the consumption of  unpasteurized milk and 
dairy products. Human infections may occur through breaks in the 
skin when handling infected animal tissues.31 In the laboratory and 
probably in abattoirs, Brucella can be transmitted through aero-
sols; contact with laboratory cultures and tissue samples; and ac-
cidental injection of  live Brucella vaccines.37

Possible risk factors: Agent factors: Brucella is intracellular patho-
gen which is able to survive and replicate within phagocytic cells. 
It can persist on fetal tissues and soil or vegetation for 21-81-days 
depending on the month, temperature, and exposure to sunlight. 
B. abortus field strain persisted up to 43-days in oil and vegetation at 
naturally contaminated bison birth or abortion sites.5

 The organisms are able to survive within host leukocytes 
and may utilize both neutrophils and macrophages for protection 
from humoral and cellular bactericidal mechanism during the pe-
riod of  haematogenous spread. The inability of  the leukocytes to 
effectively kill virulent B. abortus at the primary site of  infection is a 
key factor in the dissemination to regional lymph nodes and other 
sites such as recticuloendothelial system and organs such as the 
uterus and udder.36 The congregation of  a large number of  mixed 
ruminants at water points facilitates disease spread.11

Host factor: Population density (number of  animals to land area) 
is attributed to increased contact between susceptible and infected 

animals. Health status of  the animals may also play a great role 
in acquiring and spread of  the disease infection. Vaccinated and 
disease free animals are less susceptible than unvaccinated and im-
mune compromised diseased animals.11 Goats are at higher risk of  
acquiring Brucella infection than sheep. This may be due to the 
greater susceptibility of  goats to Brucella infection. It could also 
be partly due to the fact that goats excrete the organism for a long 
period of  time, unlike sheep.36

 The receptivity of  ewes to B. melitensis varies according to 
the breed. Milk producing ewes are more receptive than sheep feed 
lot sheep.33 Sexually mature and pregnant animals are more prone 
to brucellosis than sexually immature animals of  either sex.36,38

 Brucellosis sero-prevalence increased with age and sexual 
maturity. The antibody titer against Spp. appears to be associated 
with age, as a low prevalence in young stock has been reported 
than the adults.39-42 This low prevalence in young animals may be 
explained on the basis that the animal may harbor the organism 
without expressing any detectable antibodies until their first partu-
rition or abortion. It may be possible that after entry, the organism 
localizes itself  in the regional lymph nodes and enjoy there without 
provoking antibody production until the animal is conceived and 
start secreting erythritol, which stimulates and supports the growth 
of  Brucella organisms.43-46 This is related to the fact that sex hor-
mones and meso-erythritol (in male testicles and seminal vesicles) 
and erythritol in female, allantoic fluid stimulate the growth and 
multiplication of  Brucella organisms and tend to increase in con-
centration with age and sexual maturity.11,47,48

Reservoir: Carrier animals facilitate the transmission of  brucello-
sis highly by contaminating the environment and also being the 
site of  multiplication for the Brucella organisms in their body and 
excreting such agents and again the execrated organisms infect ani-
mals and humans then bring hazards on health and economy of  
the country. The carriers are dogs, cats and wild carnivores, such 
as foxes and wolves, which may be important as mechanical dis-
seminators of  infection by carrying away infected material such as 
fetuses or fetal membranes enhances the viability of  the organisms 
in the environment, thus increasing the chances of  infecting sus-
ceptible animals.29

Environmental and Climatic Factors

The survival of  the organism in the environment plays a great role 
in the epidemiology of  the disease.17

 Brucella may retain infectivity for several months in wa-
ter, aborted fetuses and fetal membranes, feces and liquid manure, 
wool, hay, on buildings, equipment and clothes. Brucella is also 
able to withstand drying particularly in the presence of  extraneous 
organic material and will remain viable in dust and soil.21 Tempera-
ture, humidity and pH influence the organism’s ability to survive in 
the environment. Brucella is sensitive to direct sunlight, disinfec-
tant and pasteurization.11
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Management: The spread of  the disease from one herd to another 
and from one area to another is always due to the movement of  
infected animals from an infected herd into a non-infected suscep-
tible herd. Hence, lack of  strict movement control of  animal from 
one area to another, lack of  proper hygienic practices and good 
husbandry management play a great role in the increment of  the 
prevalence of  brucellosis.18

Occupations at higher risk: People who work with animals or 
come into contact with infected blood are at higher risk of  bru-
cellosis. Examples include: veterinarians, dairy farmers, ranchers, 
slaughterhouse workers, hunters, microbiologists and farmer7 and 
also those handling artificial insemination, abattoir and slaughter-
house personnel working in endemic areas are at risk. Brucellae are 
considered as potential bioweapons.5

Pathogenesis

B. melitensis can enter mammalian hosts through skin abrasions 
or cuts, the conjunctiva, the respiratory tract, the gastrointestinal 
tract and through reproductive tracts. In the alimentary tract the 
epithelium covering the ileal Peyer’s patches are preferred site for 
entry. In the gastrointestinal tract, the organisms are phagocytosed 
by lymphoepithelial cells of  gut-associated lymphoid tissue, from 
which they gain access to the sub-mucosa and localized to the reti-
culo-endothelial system and genital organs.49

 The initiation of  Brucella infection depends on exposure 
dose, the virulence of  the B. Spp. and natural resistance of  the 
animal to the organisms.36 They are taken up in phagosomes, re-
main viable by suppressing phagosome-lysosome fusion, and in-
hibit apoptosis of  host cells. They multiply in vacuoles within the 
endoplasmic reticulum and from there spread to various organs, 
particularly into the cells of  the reticuloendothelial system, liver, 
spleen, skeletal muscle, and urogenital tract where they give rise to 
granulocytic inflammation with or without necrosis or caseations.5

 After the Brucella organisms spread through the hema-
togenous route in females then also reaches the placenta and finally 
to the fetus. The preferential localization to the reproductive tract 
of  the pregnant animal is due to the presence of  the allantoic fluid 
factors that would stimulate the growth of  Brucella. Erythritol 
(four-carbon alcohol) is considered to be one of  the factors, which 
are elevated in the placenta and fetal fluid from about the fifth 
month of  gestation. An initial localization within erythrophagostic 
trophoblasts of  the placentome adjacent to chorioallantoic mem-
brane results in rupture of  the cells and ulceration of  the mem-
brane. The damage to placental tissue together with fetal infection 
and fetal stress inducing maternal hormonal changes may cause 
abortion.36

Clinical Feature of Small Ruminant Brucellosis

Disease in animal: In animals, brucellosis can be latent for several 
years. In females, it manifests itself  as abortion, neonatal weak-
ness, retention of  the placenta, endometritis and, rarely, mastitis. 

In males, orchitis, epididymitis and subsequent infertility. In cattle 
and other animals, polyarthirits, tendovaginitis, and bursitis have 
been observed.5 This disease has no pathognomonic lesions leath-
ery placenta and the changes that can be observed are necrotizing 
placentitis, palpable testicular alterations, necrotizing orchitis and 
epididymitis with subsequent granuloma, necrotizing seminal ve-
siculitis and prostatitis. Some aborted fetuses may have an excess 
of  blood-stained fluids in the body cavities, with enlarged spleen 
and liver. Others appear normal. Infected fetal membranes show 
changes affecting part or all of  the membrane. The necrotic coty-
ledons lose their blood-red appearance becoming thickened and 
dull-grey in color. In the chronic stage of  the disease, the epididy-
mis can be increased in size up to four or fivefold.50

Disease in human: Brucellosis, a foodborne zoonosis has caused 
considerable morbidity in humans in many parts of  the world with 
major impacts on young children and elderly people. The two spe-
cies: B. melitensis and B. suis have been reported to be more virulent 
in humans.30

 Human brucellosis is characterized by a variable incuba-
tion period (from several days up to several months), and clini-
cal signs include symptoms of  continued, intermittent or irregu-
lar fever of  variable duration, with headaches, weakness, profuse 
sweating, chills, depression and weight loss. Localized suppurative 
infections may also occur. Abortion has also happened during the 
early trimesters of  pregnancy.29 In the chronic form, it may result 
in serious complications in which the musculoskeletal, cardiovas-
cular and central nervous systems are affected.51

Diagnosis

A precise diagnosis of  brucellosis is important for the control of  
the disease in animals and consequently in human. Clinical diag-
nosis is based usually on the history of  reproductive failures in 
livestock, but it is a presumptive diagnosis that must be confirmed 
by laboratory methods.52

 Both in humans and animals, clinically diagnosing of  bru-
cellosis is not easily achieved because of  the presence of  other 
diseases which have similar clinical signs. Even if  clinical history 
and information about the patient give some clue in humans case, 
laboratory tests such as screening tests and confirmatory tests are 
very important tools for a correct identification of  the disease in 
humans and for the detection and confirmation in animals; this 
enables to take strategic measures for controlling and prevention 
of  brucellosis both in animals and humans accordingly.27

 The isolation and identification of  Brucella offers a de-
finitive diagnosis of  brucellosis. It is useful for epidemiological 
purposes and to monitor the progress of  a vaccination program in 
animals.29 The method of  diagnosis includes the following:

Direct Diagnosis

Microscopic staining: The disease can be confirmed by demonstra-
tion of  the bacteria in smears. The smears made from vaginal dis-
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charges, placenta, colostrum, fetal stomach fluid or of  the aborting 
cow’s lochia, and the abomasum of  the aborted fetus using the 
modified Ziehl-Neelsen (MZN) stain.6,29 Impression smears may 
be taken from freshly cut and blotted tissue surfaces, e.g. cotyle-
dons, by firmly pressing the slide surface against the tissue. Allow 
to air dry and heat fix smears. In MZN-stained smears, the bacteria 
appear as red intracellular coccobacilli whereas most other bacteria 
stain blue.53

Bacteriological culture: Isolation of  the organism is considered 
the golden standard diagnostic method for brucellosis since it is 
specific and allows biotyping of  the isolate, which is relevant under 
an epidemiological point of  view.13,54 Brucella Spp. is classified as 
a Biosafety level 3 organism, whose manipulation should be per-
formed in biosafety level-3 laboratories. Importantly, brucellosis is 
one of  the most common accidental laboratory infections, particu-
larly in research laboratories.55

 All Brucella strains are relatively slow growing, and be-
cause the specimens from which isolations best attempted are fre-
quently heavily contaminated, the use of  a selective medium, e.g. 
Farrell’s medium is advocated.10 Incubation normally continues for 
72-hours, but a negative diagnosis can only be made after weeklong 
incubation. Specimens which may be used for B. abortus isolation 
include: fetal stomach fluid, spleen, liver, placenta, lochia, milk (es-
pecially colostrum or milk within a week of  calving), semen and 
lymph nodes supramammary (chronic and latent infections) and 
retropharyngeal (early infections) are preferred, but iliac, prescapu-
lar and parotid may be used. If  serological reactions are thought 
to be caused by S19 vaccine strain then it is important to collect 
prescapular lymph nodes as well. All B. abortus isolates should be 
forwarded to laboratories capable of  biotyping.53 

 B. Spp. colonies are elevated, transparent, convex, with 
intact borders, smooth, and a brilliant surface. The colonies have 
a honey color under transmitted light. Optimal temperature for 
culture is 37 °C, but the organism can grow under temperatures 
ranging from 20 °C to 40 °C, whereas optimal pH ranges from 
6.6 to 7.4. Some Brucella spp. requires CO2 for growth. Typical 
colonies appears 2 to 30 days of  incubation, but a culture can only 
be considered negative when there are no colonies appears 2 to 3 
weeks of  incubation.56

Molecular techniques: Molecular techniques are important tools 
for diagnosis and epidemiologic studies, providing relevant infor-
mation for identification of  species and biotypes of  Brucella spp., 
allowing differentiation between virulent and vaccine strains.57 Mo-
lecular detection of  Brucella spp. can be done directly on clinical 
samples without previous isolation of  the organism. In addition, 
these techniques can be used to complement results obtained from 
phenotypic tests.54

 Molecular technologies like, polymerase chain reaction 
(PCR) is a new approach and applied in many diagnostic works to 
overcome limitation and difficulties in bacterial culture and sero-
logical assays. PCR shows high sensitivity, specificity and overcame 

the extraneous intervention of  mimicry antibodies from sources 
other than actual infection.36,58

 PCR and/its variants, based on the amplification of  spe-
cific genomic sequences of  the genus, species or even biotypes 
of  Brucella spp., are the most broadly used molecular technique for 
brucellosis diagnosis.54

 Real-time PCR is more rapid and more sensitive than 
conventional PCR. It does not require post-amplification handling 
of  PCR products, thereby reducing the risk of  laboratory contami-
nation and false positive results. Real-time PCR assays have been 
recently described in order to test Brucella cells.59

Indirect Diagnosis

Detection of  antibodies and at a lesser degree the measure of  the 
cell-mediated immunity against relevant Brucella epitopes is the 
more practical approach.60 

 Serological tests are crucial for laboratory diagnosis of  
brucellosis since most of  the control and eradication programs rely 
on these methods. Inactivated whole bacteria or purified fractions 
(i.e., lipopolysaccharide or membrane proteins) are used as anti-
gens for detecting antibodies generated by the host during the in-
fection. Antibodies against smooth Brucella species (e.g., B. abortus, 
B. melitensis and B. suis) cross reacts with antigen preparations from 
B. abortus, whereas antibodies against rough Brucella spp. (e.g., B. ovis 
and B. canis) cross react with antigen preparations from B. ovis.61

Rose bengal plate test: The rose bengal plate test (RBPT) was used 
as a screening test for the serum samples collected for the presence 
of  Brucella agglutinins. The test was conducted as per the proce-
dure recommended by OIE and Radostits et al.54,62 The interpreta-
tion of  the results was done according to the degree of  agglutina-
tion.62 Agglutinations were recorded as 0, +, ++ and +++. A score 
of  0 indicates the absence of  agglutination; + indicates barely vis-
ible agglutinations; ++ indicates fine agglutination, and +++ in-
dicates coarse clumping. Those samples with no agglutination (0) 
were recorded as negative while others were recorded as positive. 
Positive reactions should be investigated using suitable confirma-
tory and/or complementary strategies (including the performance 
of  other tests and an epidemiological investigation).53

Indirect Enzyme Linked Immunosorbent Assay

Enzyme linked immunosorbent assay (ELISA) has become popu-
lar as a standard assay for the diagnosis of  brucellosis, serologically. 
It measures IgG, IgA and IgM antibodies and this allows a better 
interpretation of  the clinical situation. The diagnosis of  brucel-
losis is based on the detection of  antibodies against the smooth 
Lipopolysaccharides (LPS). Detection of  IgG antibodies is more 
sensitive than detection of  IgM antibodies for diagnosing cases of  
brucellosis, but specificity is comparable.56,63 Enzyme-linked immu-
nosorbent assay (ELISA) is an excellent method for screening large 
populations for Brucella antibodies and for differentiation between 

81Review | Volume 4 | Issue 2|

http://dx.doi.org/10.17140/VMOJ-4-139


Mustefa M et al

Vet Med Open J. 2019; 4(2): 77-86. doi: 10.17140/VMOJ-4-139

any acute and chronic phases of  the disease.64

Complement fixation test: The complement fixation test (CFT) 
is the most widely used test for the serological confirmation of  
brucellosis in animals. The CFT is both sensitive and specific, in 
the hands of  experienced users, and is used as a definitive (confir-
matory) blood serum test.53 Due to its high accuracy, complement 
fixation is used as confirmatory test for B. abortus, B. melitensis, and 
B. ovis infections and it is the reference test recommended by the 
Organisation for Animal Health (OIE) for international transit of  
animals.65

 In most cases, the CFT is used on RBPT positive sera, 
but like the RBPT, it is also affected to a large extent by the misuse 
of  strain 19 vaccine, particularly when recent or repetitive vaccina-
tions have been used in sexually mature heifers and cows. It is al-
most impossible to prescribe strict cutoff  readings that indicate in-
fection particularly when S19 vaccination reactions play a role due 
to its misuse.53 However, this method has some disadvantages such 
as high cost, complexity for execution, and requirement for spe-
cial equipment and trained laboratory personnel. In addition, the 
test presents limitations with hemolysed serum samples or serum 
with anti-complement activity of  some sera, and the occurrence of  
prozone phenomena.66 Sensitivity of  complement fixation ranges 
from 77.1 to 100% and its specificity from 65 to 100%.67

Management Strategies

Treatment, control and prevention: The control and prevention 
of  brucellosis in farm animals depend on animal species involved, 
Brucella spp. management practices and availability and efficacy of  
vaccines. The options to control the disease include immunization, 
testing and removal, and improving management practices and 
movement control.20

 Small ruminant can get infection from carrier animal’s 
sheep, goat and cattle at pasture and water area. It is the same as 
those for the control of  the disease in populations which are al-
ready infected.33 Brucellosis can be controlled by test and slaugh-
ter policy and vaccination in other livestock. However, developing 
courtiers cannot afford test and slaughter approach.35

 There is general agreement that the most successful 
method for the prevention and control of  brucellosis in animals 
is through vaccination. While the ideal vaccine does not exist, the 
attenuated strains of  B. melitensis strain Rev. 1 for sheep and goats 
and B. abortus strain have proven to be superior to all others.35

 A very important approach to the control of  brucellosis 
that is gaining more and more recognition around the world in 
recent years is the one health approach to control and prevent hu-
man and animal brucellosis requires multidiscipline efforts since 
neither veterinarian alone nor physician alone couldn’t perform all 
approaches of  control. So it requires the participation of  other 
discipline and farmers for effective control especially in developing 
countries where most people are live closer to animals.7

 In Ethiopia at regional levels, no strategy is in place to 
control brucellosis.68 But everybody has own responsibility to keep 
his environment, animals and own health care. To lower your risk 
of  getting brucellosis from a natural source: Avoid eating or drink-
ing unpasteurized milk, cheese, or ice cream. Check the label to 
make sure it says “pasteurized” and do not eat it if  you aren’t sure, 
do not handle sick or dead animal bodies. But if  you must, then 
use gloves plus face and eye protection, cook meat thoroughly. It is 
always a good idea to wash your hands regularly and avoid touching 
your eyes, nose, and mouth and disinfecting of  the area where the 
animals are aborted.7

Economic Significance Small Ruminant Brucellosis

Brucellosis presents a significant impediment to the economic 
potential of  the large population of  small ruminants. Since small 
ruminants and their products are an important export commodity, 
detaining seropositive animals in quarantine has a negative eco-
nomic impact.38,69

 Brucellosis is a major veterinary and human health im-
portance in the economy of  affected countries. Among the genus 
Brucella, B. melitensis, B. abortus, B. suis and B. ovis which prefer-
entially infect sheep and goats, cattle, pigs and sheep, respectively 
are the most important from a socioeconomic standpoint. In ad-
dition to decreasing productivity in animals, the first three species 
are the main ones responsible for brucellosis in human beings.70 
Since there is close contact between humans and their livestock, 
which sometimes share the same housing enclosures, brucellosis 
is a significant health risk to the entire community. This disease 
causes acute febrile illness–undulant fever–which may progress to 
a more chronic form and can also produce serious complications 
affecting the musculoskeletal, cardiovascular, and central nervous 
systems (CNS). Brucellosis is a zoonotic bacterial disease caused by 
Brucella spp. and is primarily a disease of  animals, whereas humans 
are accidental hosts.33

 Expansion of  animal industries, the lack of  hygienic mea-
sures in animal husbandry and poor food handling partly account 
for brucellosis to remain a public health hazard. International trav-
el and the importation of  different dairy products into Brucella 
free regions contribute to the ever-increasing concern over human 
brucellosis.6,29 High risk groups include those exposed through oc-
cupation in contexts where animal infection occurs, such as slaugh-
terhouse workers, hunters, farmers and veterinarians.29

 The common sequel of  infertility increases the period 
between lactations in infected herds, and the average inter-calving 
period may be prolonged by several months. Costs include produc-
tion loss associated with infection in animals, preventive program, 
and in the human disease cost of  treatment and absenteeism from 
work brings many economical impacts.36

Status of Small Ruminant Brucellosis in Ethiopian Perspective

In Ethiopia, brucellosis in animals and humans has been reported 
from different localities of  the country, particularly associated with 
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cattle in different agro-ecology and production systems. These 
prevalence studies in animals and human were largely confined to 
serological surveys and commonly targeted bovine brucellosis, oc-
casionally sheep and goats and rarely camels.

 The existing report on seropositivity for small ruminant 
in different agro-ecology of  Ethiopia reveals ranges 1.2-17.4% for 
RBPT, and 0.4-13.7% for CFT. Among few reports on the status 
of  small ruminant brucellosis in Ethiopia, tested sera from 2000 
sheep and goats in pastoral regions of  Ethiopia and documented 
1.9% positive using RBPT and 1.7% positive by i-ELISA. Anoth-
er cross-sectional study conducted on 1568 serum samples from 
sheep and goats in the pastoral region of  Afar revealed 9.37% pos-
itive using RBPT and 4.8% positive by CFT.49 In Jijiga,71 total of  
serum samples of  sheep and 191 from goats) screened 291 serum 
samples and the result revealed 1.72% and 1.37% positivity using 
RBPT and CFT, respectively.72 showed that from a total of  500 
serum samples tested, 1.2% tested positive for brulcellosis infec-
tion by the RBPT and only 0.4% was found positive for CFT.61 
Revealed that from a total of  840 blood samples (409 sheep and 
431 goats) collected all sera samples were screened by modified 
rose bengal test (mRBT) positive reactors (4.6%) were also tested 
positive in I-IELISA.73 Showed that from a total of  1000 serum 
samples of  388 sheep and 612 goats at an export abattoir tested, 
3.7% tested positive for brulcellosis infection by the RBPT and 
2.7% was found positive for CFT. Central and North East Ethiopia 
revealed that from a total of  2409 blood samples sheep collected 
all sera samples screened by mRBT positive reactors 4.9% and 
tested positive 4.89% in CFT. Kombolcha, north east Ethiopia,74 a 
total of  serum samples 714 (210 from sheep and 504 from goats) 
screened samples and the result revealed 2.1% and 0.7% positivity 

using RBPT and CFT, respectively.75  Indicated that from a total of  
414 serum samples (272 from sheep and 142 from goats) collected 
from Tellalak district, Afar Region showed 17.7% tested positive 
for brucellosis infection by the RBPT and gave 13.7% counter 
positive for CFT. In Borena low land the overall sero-prevalence 
documented by Teshale et al72 revealed that 8.5% RBPT and 2.3% 
C. ELISA.76 In Mojo and Debreziet export abattoir indicated that 
1.99% RBPT and 1.6 CFT (Table 1).

 From the over study conducted on small ruminant bru-
cellosis in Ethiopia higher sero-prevalence both in RBPT and CFT 
were seen from lowland area of  the countries. Higher prevalence 
rate (13.7%) was found in Afar region where commingling of  ani-
mals at communal grazing is the common practice. while lower 
prevalence 0.4% was recorded in and around Bahir Dar, North 
West Ethiopia.49

CONCLUSION AND RECOMMENDATIONS

Brucellosis is worldwide and has a high prevalence in different ar-
eas of  Ethiopia. Brucellosis affects both animals and humans, has 
a very high economic and public health impact. Its impact on pub-
lic health is very well related to the infected animal species from 
which human transmission occurs. The disease is transmitted from 
infected animals to human beings through several routes. It is a 
special hazard to occupational groups. It causes considerable losses 
in small ruminants as a result of  abortion and a reduction in milk 
yield.

 Based on the information mentioned conclusion, the fol-
lowing recommendations were forwarded: There should be a strat-
egy to regulate the control mechanism of  brucellosis in small ru-
minants at the national level. Efforts should be made to develop a 
new vaccine against brucellosis in sheep and goats based on rough 
strains which are devoid of  the disadvantages of  the vaccine. The 
government, public health officers and veterinarians have to work 
together to reduce the economic and zoonotic impact of  brucel-
losis.
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