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A Review of Swine Brucellosis in Ethiopia: Epidemiology, 
World Distribution, Risk Factors of Infection, Public Health 
and Economic Importance

Abstract

Brucellosis is an emerging disease causing devastates loss in 
the livestock industry and considered as contagious bug produc-
ing chronic infections however it is one of the world’s neglected 
zoonosis. Though epidemiological data are limited, swine brucel-
losis occurs with different rate of incidence in sub Saharan African 
countries. There are several reports on the prevalence rate of the 
disease in most parts of Ethiopia in different animal species except 
in pigs. This review denotes the epidemiology of the bacteria, an 
overview of its distribution, and Risk factors of infection and Public 
Health importance.
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Introduction

Brucellosis is world zoonosis caused by intracellular bacteria 
belonging to the genus Brucella gram-negative bacilli [56]. Is a 
contagious disease causing chronic infections with intermittent 
bacteremia manifested typically by abortion and cross-species 
transmission of certain species of the bacteria can occur [49]. 
In most of the underdeveloped world causes upsetting losses 
to the livestock industry. It is a widespread disease in Central 
and South America in most of the Southern European countries, 
Central and Southeast Asia, the Middle East, and in Sub-Saharan 
Africa countries though epidemiologic data are limited [15,16]. 
Swine production in Ethiopia is in its childhood and this work 
aims to review prevalence and the different characteristics of 
brucellosis in pigs.

Epidemiology of Swine Brucellosis

Epidemiology in this contacts’ is to indicate the host range 
of the Bacteria. Resistance to the environment, wide host range 
and the intracellular nature of Brucellae makes the epidemiol-
ogy of the disease complex [57,66]. 

B. suis, the biotype 1, 2, or 3 infect commonly other host ani-
mal species such as cattle, sheep, goats, horses, dogs, and ro-
dents. B. suis infection in cattle causes mastitis, and the bacteria 
are excreted in the milk leading to a potentially serious human 
infection [8,35,46]. B. suis biovar 1 has been recovered from Eu-

ropean hares and sheep in Argentina. B. suis biovar 2 from roe 
deer in Germany and biovar 3 from horses in Croatia [29,58].

Swine brucellosis is maintained in wild boar and feral pigs’ 
populations that can serve as reservoirs if there is contact with 
domestic pigs reared outdoors [18]. Rabbits were infected ex-
perimentally with a biovar 1 isolate from wild hares in South 
America. Peoples those who have contact with B. suis infected 
cat has acquired infection by the bacteria had been recorded. 
Dogs, and rodents, such as rats and mice, acquire the agent by 
cohabitation with infected hosts. B. suis biotype 1was repeat-
edly isolated from the semen of a dog with a clinical history of 
hind limb lameness [45]. In swine rearing areas there have been 
abundant instances of B. suis infection in rodents and carnivo-
rous species [47].

Global Distribution of Swine Brucellosis

B. suis infection in wild boar populations has increased in 
Germany and Japan and has attained a very high level in south-
ern Spain façade a serious hazard both to local domestic pigs, 
hunters, and animal care professionals [2]. Epidemiological 
data imply that an extensive distribution of B. suis in domestic 
swine in Central and South America (Argentina, Brazil, Colum-
bia, Cuba, Chile, Honduras, Paraguay, and Peru) with infections 
predominantly caused by biovar1 [54]. This disease is not com-
mon but occurs sporadically in Europe Asia and Oceania. The 
north European countries and Canada are free also Israel and 
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Many Muslim countries show free from Swine brucellosis be-
cause of religious and culture that restrict swine production and 
impact populations of the preferred host species (Meirelles et 
al., 2012). Generally, swine brucellosis occurs worldwide with 
low prevalence but is enzootic and highly prevalent in South-
East Asia and South America. 

In Latin America, it is thought to have the highest prevalence 
in the world [45,47]. In parts of Central and Southeast Asia, 

 
 
Figure 1: Global distributions of livestock outbreaks of B.abortus, B.melitenis & B.suis Source: Noah and Brant (2018).

swine brucellosis appears to be prevalent with the greatest 
economic impact and human infection in the People’s Republic 
of China due to high levels of swine production [30]. Although 
epidemiological data are limited, there were reports of the oc-
currence of swine brucellosis in many Southeast Asian coun-
tries such as French Polynesia, Indonesia, Malaysia, Philippines, 
Taiwan, Tonga, and other islands in the Pacific [53,60]. (Figure 
3) depicts the worldwide distribution of livestock outbreaks of 
B.abortus, B.melitenis, and B.sui

Distribution of Swine Brucellosis in Africa

Although because of lack of surveillance lots of cases of Bru-
cella infections are not detected, Brucellosis is endemic and 
prevalent in sub-Saharan countries causing abortion, premature 
birth and decreased productivity in animals, and long debilitat-
ing illness in humans (Mazeri et al., 2013; Havelaar et al., 2015; 
Ladbury et al., 2017). Africa has relatively small swine popula-
tions and although porcine brucellosis is believed to be exten-
sive across sub-Saharan Africa, epidemiologic data are limited 
(Olsen et al., 2012; Godfroid et al., 2013; Ducrotoy et al., 2015). 
B. suis biovar 1 has been isolated from bovine in Zimbabwe and 
Egypt (Ledwaba et al., 2014; Ahmed et al., 2014). Few serologi-
cal investigations in Uganda, Nigeria, and Zambia indicate low 
prevalence of swine brucellosis (Joseph et al., 2016) and lately 
reports 0.57% sero prevalence of swine Brucellosis in Kenya 
(James et al., 2020). On the other hand, there were reports of 
higher prevalence in Nigeria 30.6% (Ngbede EO et al., 2013) and 
recently 10.8% in Egypt (Khan et al., 2019).

Outlook of Swine Brucellosis in Ethiopia

Although the management practice remains traditional, 
small scale swine production sometimes integrated with mixed 
farming has practiced particularly in the central part of the 
country [1]. Few studies on management and production sys-
tem conclude that lack of veterinary care and awareness about 
swine diseases, and extensive husbandry system makes pig as 
potential reservoir hosts of diseases causing economic suffer-
ers to the piggery sector [61]. In Ethiopia there are only very 
few surveillance study and therefore epidemiological data that 
shows status of the disease are limited (Table 1).

Risk Factors of Brucella Infection 

Risk Factors Associated with the Agent and its Mode of 
Transmission

Brucellosis in animals can be transmitted both by vertical and 
horizontal transmission causing abortion and infertility in their 

Table 1: Sero prevalence of brucellosis in pigs in Ethiopia from 2015-
2022.

Locations Prevalence rate References

RBT CFT IELISA

Central Ethiopia 4.5% -- -- Kebeta et al.( 2015)

East Shoa 5.1% 3.57% Girmay et al (2018)

Central Ethiopia 3.85% -- 3.48% Kinfe et al. (2022)

primary natural hosts. [14,17]. Horizontal transmission occurs 
through Copulation and ingestion of feed or water contaminat-
ed by birth products or vaginal discharges from an infected Sow. 
Fetal membranes and aborted fetuses contain large amounts of 
bacteria so is an important means of transmission when con-
tact with mucosa in livestock [52]. Pigs also shed this organism 
in milk, urine, and semen. B.suis can become established in 
the mammary gland of ruminants and are subsequently found 
in the milk. B. suis has also had been found in canine testes, 
salivary gland, and kidneys [47]. Sexual partners of infected pa-
tients may be at risk for exposure to brucellosis though is a rear 
cause in human [40]. Vertical transmission could occur during a 
maternal bacteremia phase through trans-placental transmis-
sion, through breastfeeding or from urine and vaginal secre-
tions during delivery. While neonatal brucellosis cases are rare 
B. melitensis, and also B. abortus has been documented [65].

Risk Factors Associated with the Host

Although the Brucella species are bound to a specific host, 
their pathogen host relationship is not restricted therefore 
cross-transmission to other animal species and human infec-
tion is commonly observed [16]. Brucellosis sero-prevalence in-
creased with age and sexual maturity. Sexually mature and preg-
nant animals are more susceptible to brucellosis than sexually 
immature animals of either sex [23,50]. This may in the young 
animal after entry, the organism localizes itself in the regional 
lymph nodes without provoking detectable antibody produc-
tion until their first parturition/abortion or until the animal is 
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conceived and start secreting erythritol sugar. Erythritol is relat-
ed to sex hormones in both sexes that stimulate the growth and 
multiplication of the organisms and tend to increase in concen-
tration with age and sexual maturity [4,38]. However, variations 
in the age of sexual maturity among breeds could present dif-
ferences between age and brucellosis positivity [36]. When the 
boars and sows encounter vaginal or uterine discharges during 
courting before mating they can also be infected by the bacteria 
via the mouth. Rodents and carnivorous are a potential risk in 
the diffusion of the disease, acting as mechanical disseminators 
by feeding on contaminated biological materials, dragging them 
along, and spreading the bacteria [47,64].

Occupational Risk Factors of Brucella Infection

Veterinarians, laboratory workers, butchers, breeders, hunt-
ers, and pig rearing Farmers are at high risk of acquiring infec-
tion through close direct contact with contaminated biological 
materials or infected animals and accidental exposure to cul-
ture and inactivated brucella cells [6,67]. Swine brucellosis in 
man is most often a disease of occupation [59]. 

Risk Factors Associated with Food Born Infections

Hunting Dogs can contract brucellosis from feral swine 
through direct contact with infected swine or by consumption 
of uncooked pork or scraps [54]. Foodstuffs of animal origin 
stand for the major source of infection to humans. High risks 
for food-borne B. suis infection occur to feral swine hunters 
who consume raw or undercooked pork. Homemade cheese 
and Ice cream spread the disease well among human as they 
are prepared in a way which does not eliminate viable Brucella 
organisms [34,62]. Infection with individuals who come in con-
tact with marine mammals, consuming raw fish or shellfish has 
been documented in the Gulf countries like Mexico, Atlantic, 
and Pacific coasts [9].

Management Risk Factors

Introduction of infected purchased pigs and insemination 
with semen from infected boars are the main risks associated 
with pig brucellosis. Poor husbandry methods and lack of effec-
tive disposal of biological materials and carcasses into the en-
vironment cause significant environmental contamination and 
scavengers and rodents play a considerable role in the preva-
lence of the disease [3,24].

Public Health Importance of Swine Brucellosis

Brucellosis is considered a re‑emerging zoonotic disease 
worldwide causing considerable human morbidity in endemic 
areas [15,56]. It is a serious and long-lasting disease in human 
which does not act in response well to antibiotics [5,10,13]. B. 
suis is the second most pathogenic and invasive species with 
severe disease in humans [11,19]. In various parts of the world, 
brucellosis becomes a significant human disease especially in 
the Middle East, Mediterranean countries of Europe, south 
and central Asia, central and South America, and north and 
east Africa, however, it is frequently neglected and often goes 
unreported [7,55]. Due to its highly infectious nature, the bac-
teria have been used as potential bio-weapons as they can be 
readily aerosolized for mass destruction [56]. Moreover, an out-
break of brucellosis is possibly complicated to notice because 
the initial symptoms are easily confused with those of malaria, 
typhoid and influenza [42,63]. Lack of hygienic erasures in ani-
mal husbandry and food handling, expansion of livestock indus-
tries, and urbanization partly account for the disease leftover 

as public health hazard. Penetration via breaks in skin wounds, 
mucous membranes, and direct contact with materials associ-
ated with abortion, or with infected animals can lead to human 
infection through aerosols into respiratory tissues [12,13]. 

Economic Importance

The Brucella organisms infect large varieties of animals, and 
their prevalence is variable worldwide. The disease can cause 
high economic burdens associated with the application of pre-
vention, surveillances and diagnosis [33,51,68]. Brucellosis 
makes difficult trade of animals and animal products, blocks 
free animal movement. Abortions, losses of young born, and 
still birth, culling of infected or unproductive animals are heavy 
economic losses in the community caused by the disease [28]. 
Genital infections are more frequent in boars than in bulls. In-
fection in pigs is characterized by abortion, decreased litter size, 
weak piglets, infertility, irregular oestrus and lameness/paraly-
sis causing significant loss in the sector [39,47].

Conclusion and Recommendations

Swine brucellosis is prevalent across pig rearing worlds exert-
ing considerable burdens on the economic growth of communi-
ties in developing countries but it is not well recognized. Wide 
host range, resistance to environment and treatment, and host 
immune system facilitate its survival in the populations and 
make the epidemiology of the bacteria complex. Subsequently, 
it remains a significant risk for human zoonotic infection. While 
swine brucellosis is believed to be extensive across sub-Saha-
ran Africa, epidemiological data are limited. More importantly 
in Ethiopia, there is no study conducted related to its public 
health significance. Based on the above conclusion the follow-
ing points are suggested.

	 Extensive survey or epidemiological study should be 
conducted.

 	There is a need to carry out survey to see the zoonotic 
implication. 
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