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Introduction

Under the name “Malta fever”, the disease now called brucellosis first came to the attention of British medical officers in the
1850s in Malta during the Crimean War. Jeffery Allen Marston described his own case of the disease in 1861. The causal relation-
ship between organism and disease was first established in 1887 by David Bruce. In 1897, Danish veterinarian Bernhard Bang iso-
lated Brucella abortus as the agent; and the additional name “Bang's disease” was assigned. Maltese doctor and archeologist Sir
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Themistocles Zammit earned a knighthood for identifying unpasteurized milk as the major source of the pathogen in 1905, and it
has since become known as “Malta fever”. In cattle, this disease, usually caused by B. abortus, is also known as “contagious abor-
tion” and “infectious abortion”(Radostits et al., 2000).

Brucellosis is a zoonotic disease that leads to considerable morbidity (Smits and Kadri, 2005). Also it was characterized by
abortion in females and epididymitis and orchitis in males (Debassa et al., 2013). The economic and public health impact of bru-
cellosis remains of concern in developing countries (Roth et al., 2003). Tariku (1994) reports that brucellosis contributed signif-
icant economic loss in dairy farm. In general brucellosis can cause significant loss of productivity through abortion, still birth,
low herd fertility and comparatively low milk production (Gessese et al., 2014). In addition, it poses a barrier to export and import
of animals constraining livestock trade and is an impediment to free animal movement (Zinsstag et al., 2011).

Sources of infection include aborted fetuses, fetal membranes, vaginal discharges and milk from infected cows (Adugna et al.,
2013). Primary clinical manifestations of brucellosis among livestock are related to the reproductive tract. In highly susceptible
pregnant cattle, abortion after the five month of pregnancy is cardinal feature of the disease (Radostits et al., 2000). In humans,
the disease is characterized by fever, sweating, anorexia, malaise, weight loss, depression, headache and joint pains and is con-
fused with malaria and influenza (WHO, 1997).

Brucellosis is transmitted to humans mainly by direct contact with infected livestock and the consumption of unpasteurized
contaminated milk and dairy products (Musa et al., 2008). The incubation period varies between 14 and 120 days (Seifert,
1996). The disease presents as an acute or persistent febrile illness with a diversity of clinical manifestations in humans
(Bechtol et al., 2011).

Brucellosis occurs worldwide and remains endemic among Mediterranean countries of Europe, Northern and Eastern Africa,
Near East countries, India, Central Asia, Mexico and Central and South America (FAO, 2003). Also it is considered as a re-
emerging problem in many countries such as Israel, Kuwait, Saudi Arabia, Brazil and Colombia, where there is an increasing inci-
dence of Brucella melitensis or Brucella suis biovar, infection in cattle (Cutler et al., 2005). According to WHO (1997) B. melitensis is
considered to have the highest zoonotic potential, followed by B. abortus, and B. suis on those endemic regions.

In Ethiopia the first published cases of the disease date back to 1970s (Domenech and Lefevre, 1974). Since then brucellosis
prevalence studies have been conducted in different localities of the country based on seroprevalence studies. But, there is infor-
mation gap on the causative agents' identification and specific transmission of disease dynamics within species and agro-
ecological zones of the country up to date one report by Asfaw (2014) have tried to found isolate from dairy caws in and
round Bishoftu and Asela town.

Currently ten Brucella species are recognized including the better known six classical species comprised of B. abortus (cattle,
biovars 1-6, and 9), B. melitensis (goats, sheep, biovars 1-3), B. suis (pigs, reindeer and hares, biovars 1-5), Brucella ovis
(sheep), Brucella canis (dogs) and Brucella neotomae (desert wood rats). More recently, new members to the genus include
Brucella ceti and Brucella pinnipedialis (dolphins/porpoises and seals respectively), Brucella microti (voles) and Brucella inopinata
(reservoir undetermined) was identified (Godfroid et al., 2011).

Of these species, B. melitensis has the greatest risk for human infection followed by B. suis and B. abortus, however several of
the other species have been shown to be virulent for humans (Godfroid et al., 2011). Bovine brucellosis is usually caused by
B. abortus, less frequently by B. melitensis, and rarely by B. suis. Although B. abortus is mainly associated with cattle, occasionally
other species of animals such as sheep, swine, dogs and horses may be infected. In horses, B. abortus together with Actinomyces
bovis may be present in poll evil and fistulous withers (Gul and Khan, 2007).

In Ethiopia, brucellosis in animals and humans has been reported from different localities of the country, particularly associat-
ed with cattle in different agro-ecology and production systems (Debassa et al., 2013). These prevalence studies in animals and
human were largely confined to serological surveys and commonly targeted bovine brucellosis, occasionally sheep and goats
and rarely camels. So far, attempts to identify Brucella species in the country were unsuccessful; the distribution and proportion
of their natural hosts was also not studied exhaustively (Yohannes et al., 2013). This is largely attributed to the degree of labora-
tory development and lack of consumables for laboratory tests (Gumi et al., 2013).

Epidemiology of Brucellosis in Ethiopia

Both husbandry systems as well as environmental conditions greatly influence the spread of Brucella infection (WHO, 1997).
Ethiopia owns immense but largely untapped livestock resources scattered over diverse agro-ecologies (Solomon et al., 2003).
Ethiopia's agro-ecologies can be broadly divided into highlands (1500 m above sea level) 39% and lowlands (1500 m below
sea level) 61% (Tegegne et al.,, 2009). The lowlands, which are commonly referred to as “pastoral areas,” are found in the Eastern,
South-Eastern and Southern parts of the country (Tegegne et al., 2009). In Ethiopia 40% of livestock population was kept under
the pastoral lowland (CSA, 2000).We have systematically reviewed prevalence report at herd and individual animal level within
livestock species across the agro-ecology of Ethiopia.

Most brucellosis study report for highland agro-ecology was concentrated at urban and preurban dairy farms. According to dif-
ferent authors herd level seroprevalence ranged between 2.9% and 45.9%. The report was reviewed from 8.2% in Arsi area (Molla,
1989), 22% in Dairy Farm in Northeastern Ethiopia (Tariku, 1994), 8.1% in dairy farms in and around Addis Ababa (Asfaw, 1998),
11%, 15% in dairy farms and ranches in Southeastern Ethiopia (Bekele et al., 2000), 2.9% in Jimma Zone (Tolosa et al., 2008), 12% in
Arsi-Negele District of Southern Ethiopia (Amenu et al., 2010), 7.7% in North West, Tigray region (Haileselassie et al,, 2010), 4.9%
in Dibate and Wembera districts of the Metekele zone, Benishangul Gumuz region of north western Ethiopia (Adugna et al.,
2013), 42.31% in Tigray region based on CFT (Berhe et al., 2007). In another study, Ibrahim et al. (2010) reported overall
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individual and herd level seroprevalences of 3.1 and 15.0%, respectively. Using CFT, Kebede et al. (2008) reported 45.9%, herd level
seroprevalence.

In addition, a significantly higher seroprevalence was found in animals in the lowland than those in the highland agro-climatic
zones (Berhe et al., 2007). Relatively low individual animal seroprevalence was recorded in some intensive farms in different parts
of the country. Kassahun et al. (2007) documented 2.46% in Sidama Zone of Southern Ethiopia; Mussie et al. (2007) reported a
prevalence of 4.63% in Northwestern part of Amhara Regional State.

Over half of the cattle are farmed under extensive lowland pastoralist and agro-pastoralist production system. According to the
available data, Brucella sero-prevalence within extensive cattle rearing systems is lower than that of intensive systems. The
highest seroprevalence (50%) was documented using ELISA in Didituyura Ranch (Alem and Solomon, 2002). 2.91% in indigenous
Borena breed cows in Borena zone in Southern Ethiopia (Benti and Zewdie, 2014). In South Eastern Ethiopian pastoral zones of
the Somali and Oromia regional state herds, seroprevalences per species which were 1.4% were reported (Gumi et al., 2013).
The same study in the area showed that anti-Brucella antibodies were prevalent in 10.6% (Megersa et al., 2011a).

Dinka and Chala (2009) investigated bovine brucellosis using RBPT in four districts of East Showa Zone 8.7%, 18.6%, 5.1% & 10%
of the samples in Fentale, Arsi Negele, Lume and Adami Tulu study districts, respectively. The overall herd prevalence was report-
ed to be 11.2%. Jergefa et al. (2009) also conducted seroprevalence study using RBPT and CFT in three agro-ecological areas of cen-
tral Oromiya (Walmara, Adami Tulu-Jido Kombolcha and Lume Districts). Their result revealed overall prevalence of 2.9% and
13.6% in individual animal and herd level, respectively. In general accordingly to region-based meta-analysis, forest plot revealed
the highest prevalence in central Ethiopia followed by the southern part. The lowest prevalence estimate was observed in the
western part of the country (Asmare et al., 2014).

There is scarcity of published data on the status of small ruminant brucellosis in Ethiopia. Among few reports, Teshale et al.
(2006) tested sera from 2000 sheep and goats in pastoral regions of Ethiopia and documented 1.9% positive using RBPT and
9.7% positive by i-ELISA. Another cross-sectional study conducted on 1568 serum samples from sheep and goats in the pastoral
region of Afar revealed 9.4% positive using RBPT and 4.8% positive by CFT (Ashenafi et al.,, 2007). In Jijiga, Mohammed (2009)
screened 730 serum samples and the result revealed 1.64 and 1.51% positivity using RBPT and CFT, respectively. Yibeltal
(2005) documented prevalence of 15% in sheep and 16% in goats in Afar region. Mengistu (2007) examined a total of 3964
small ruminants (2905 sheep and 1059 goats) in Southern Ethiopia and reported an overall sero-prevalence of 5.1%. Shimeles
(2008) tested a total of 2409 sheep in the eastern part of Amhara Region and found out a seroprevalence of 4.89% after serial test-
ing using RBPT and CFT.

Camel brucellosis in Ethiopia is largely understudied. The existing report on seropositivity for camel brucellosis ranges 0.73-
11.9% for RBPT and 0.53-9.6% for CFT in different agro-ecology. Initial data published on camel brucellosis by Domenech
(1977) in the provinces of Sidamo, Harar and Tigray reported seroprevalence of 4.4%. In addition, Teshale et al. (2006) investigat-
ed seroprevalence of brucellosis in 1442 camels in arid and semi-arid camel-rearing regions (Afar, Somali and Borena) of Ethiopia.

Table 1
Brucellosis sero-prevalence report on livestock in different locations.
Location Prevalence (95%, CI) Source Species
RBPT CFT
Tigray (Tabias) 333 3.19 Berhe et al. (2007) Bovine
East Showa Zone 11.2 Hunduma and Regassa (2009)
Hwassa(peri-urban areas) 3.9 Abebe et al. (2010)
Sidamo zone 1.66 Asmare et al. (2010)
Jijjiga zone 1.84 1.38 Hailu et al. (2011)
Pastoral and mixed farming 26.1 Megersa et al. (2011b)
Western Tigray 6.1 Mekonnen et al. (2011)
East Wollega Zone 2.96 1.97 Yohannes et al. (2012)
Benishangul Gumuz 1.2 1 Adugna et al. (2013)
SE. Somali and Oromia 0.9 Gumi et al. (2013)
Debre-Zeit, Central Ethiopia 33 2 Alemu et al. (2014)
Adami Tulu 4.5 43 Tibesso et al. (2014)
Afar and Somali pastoral 1.9 Teshale et al. (2006) Small ruminate
Bahir Dar 1.2 0.4 Yeshwas et al. (2011)
Oromia and SNNPR 11.2 19 Asmare et al. (2013a, 2013b)
Yabello 234 1.56 Debassa et al. (2013)
Boku live sheep export farm 0.8 0.6 Girmay et al.,, 2013
S.E. Somali and Oromia 1.4 Gumi et al., 2013
East Showa 1.56 Lemu et al.,, 2014
Five export abattoirs 1.99 1.76 Tsegay et al., 2015
Afar region 11.9 7.6 Sisay and Mekonnen (2012) Camel
SE. Somali and Oromia 9.6 Gumi et al., 2013
Jijiga and Babile 342 243 Tilahun et al., 2013
Bale and Borena at export 0.73 0.53 Gessese et al.,, 2014
Mehoni District, SE. Tigray 5.78 3.56 Tassew and Kassahun, 2014

Berbera quarantine 294 Sayour et al., 2015
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Their study showed 5.7% seropositive with RBPT and 4.2% using CFT. In Borena lowland, Megersa et al. (2005) investigated camel
brucellosis using RBPT and CFT. In their study Brucella antibodies were detected in 1.8% (58/3218) of camels tested. Birhanu
(2006) reported an individual animal and herd seroprevalence of 2.43% and 10.3% in southeast lowland areas of the Somale
Region.

According to different authors, brucellosis is endemic to different agro-ecologies of Ethiopia. Dogs are popular domestic pets in
Ethiopia. Although the population of dogs in the country is unknown, estimates suggest that both rural and urban communities
possess at least one dog per family. Furthermore, in the urban areas, it is not uncommon to find a large number of stray dogs
roaming freely in the streets scavenging for their survival. In dairy farms, dogs are commonly fed with raw milk and carcasses,
including aborted fetuses and retained fetal membranes. Despite these risk factors that might serve as sources of infection
among dogs, canine brucellosis has not been studied in the country (Yohannes et al., 2013).

The importance of brucellosis in equine, swine and wild animals has also not been addressed to date. Since human and animal
interactions occur in various ways, the study of brucellosis in companion animals in Ethiopia is currently a knowledge gap that
should be addressed (Table 1; Fig. 1).

In general at the country level brucellosis prevalence studies have been conducted in different localities of the country. But,
there is little information on specific transmission dynamics within different agro-ecology in the country. Since prevalence studies
in animals and human were largely confined to serological surveys and commonly targeted bovine brucellosis, occasionally sheep
and goats and rarely camels. Also attempts to identify Brucella species in the country were unsuccessful, the distribution and pro-
portion of their natural hosts were also not studied exhaustively (Yohannes et al., 2013). This is largely attributed to the degree of
laboratory development and lack of consumables for laboratory tests (Gumi et al., 2013).

Human Brucellosis

Brucellosis primarily affects livestock, but can be transmitted to humans by ingestion, close contact and accidental inoculation
(Smits and Kadri, 2005). In Ethiopia according to Regassa et al. (2009) the major risks for brucellosis in the pastoral community
are living in close proximity of livestock, milking and consuming raw milk and fresh dairy product.

As compared to study of animal brucellosis, study of human brucellosis in Ethiopia is sparse with even less information on

risk factors for human infection (Mekonnen et al., 2011). For instance, out of 56 cases with fever of unknown origin, two
(3.6%) were reported to be positive for B. abortus antibodies by RBPT and CFT (Tolosa et al., 2008). A study conducted in
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Fig. 1. Geographical location for studied report (Adopted from Asmare et al., 2013a).
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Table 2
Seroprevalence report to human brucellosis antigens in different location.
Location Prevalence (95%, CI) Source
RBPT CFT
Western Tigray 1.2 Mekonnen et al. (2011)
Afar region 16 15 Sisay and Mekonnen (2012)
Adami Tulu 2.15 2.15 Tibesso et al. (2014)

traditional pastoral communities by Regassa et al. (2009) using B. abortus antigen revealed that 34.1% patients with febrile illness
from Borena, 29.4% patients from Hammer and 3% patients from Metema areas were tested positive using Brucella Ig™/Ig¢ Lateral
Flow Assay.

Studies conducted in high risk group such as farmers, veterinary professionals, meat inspectors and artificial insemination
technicians in Amhara Regional State (Mussie et al., 2007), Sidama Zone of Southern People Nations and Nationalities Sate
(Kassahun et al., 2007) and Addis Ababa (Kassahun et al., 2006) found a seroprevalence of 5.30%, 3.78% and 4.8% by screening
sera from 238, 38 and 336 individuals respectively. Furthermore, Abebe et al. (2009) assessed the prevalence of major causative
agents of acute febrile illness in 653 outpatients of four health centers in Northern Ethiopia. Among these febrile patients,
B. abortus was detected in 6.3%, 3% and none of the patients in Finoteselam, Quarit, and both Dembecha and Jiga, respectively.
It must be remembered that as these investigations were of acute cases and as such, they may not have had sufficient time to
allow sero-conversion (Table 2).

Associated Risk Factor for Animal Brucellosis

In Ethiopia report revealed that the major risk factors for animal brucellosis are age, parity, RFM, abortion, herd size and com-
position across different agro-ecologies and production system. Repot indicated that there was a statistically significant increase in
seroprevalence to brucellosis with increasing age but not parity and significant increment of seropositivity was also observed as
herd size increases from small to medium (Berhe et al., 2007). The report study Megersa et al. (2011a) showed that abortion was
more commonly reported in camels 23.4% than cattle 13.8% and goats 12.4% with seropsitivity for anti-Brucella antibodies 10.6%,
2.2% & 1.9% of cattle, camel and goats respectively. The results of this study suggested that Brucella infections contribute signifi-
cantly to abortion in cattle (odds ratio 4.7; 95% CI, 2.0, 10.8) and goats (odds ratio 6.9; 95% CI, 2.2, 21.7) but not in camels. With
increase in animal species composition (odds ratio 4.1, 95% CI 1.2-14.2) and wet season (odds ratio 3.7, 95% CI 1.5-9.1) were
found to be risk factors for seropositivity in camels and goats, respectively (Megersa et al., 2012). Tesfaye et al. (2011) and
Alemu et al. (2014) reported that brucellosis was significantly associated with abortion and retained fetal membrane for dairy
cattle.

In pastoral region study results showed that seropositivity of 8.0%, 1.8%, and 1.6% of the tested cattle, camels and goats, respec-
tively, had antibodies to Brucella antigen. Risk factors identified for cattle were: keeping more livestock species at household level
(OR 4.1, 95% CI 1.9-8.9), increasing age of the animal (OR 2.8, 95% CI 1.3-6.0) and wet season (OR 3.3, 95% CI 1.6-6.9). Increase in
household-level species composition (OR 4.1, 95% CI 1.2-14.2) and wet season (OR 3.7, 95% CI 1.5-9.1) were found to be risk fac-
tors for seropositivity in camels and goats, respectively (Megersa et al., 2012).

Using logistic regression analysis Tassew and Kassahun (2014) reported highly significant association of positive antibody sta-
tus with potential risk factors for age, history of abortion and parity number for B. melitensis infection Mehoni District, southeast
Tigray. Similar study by Asmare et al. (2013b), argued that abortion is the major risk factor for small ruminate brucellosis.

Conclusion and Recommendations

The existing report indicated the there is increasing over all herd level seroprevalence at national level in spite of the numbers
of seroprevalence report for animal brucellosis and there is information gap on disease dynamics, distribution and proportion of
natural hosts which was not studied exhaustively. Different authors report that the major risk factors for animal brucellosis are
age in association with increased parity, and herd size in different production systems in the country. To the laboratory test all
the authors reported only seroprevalence by either of rose Bengal and/or complement fixation; no attempt was made for isolation
of agent circulating so, the existing scenario of brucellosis in Ethiopia calls coordinated nationwide epidemiological surveillance
which is urgently required together with typing of infecting strains. Therefore, isolation and characterization in connection
with nationwide epidemiological surveillance are required to quantify magnitude and extent of economic loss on farm animal.
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