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Abstract

Brucellosis is a zoonotic infectious disease caused by a bacterium of the genus Brucella, common to certain animals, both 
domestic and wild, and to humans. Historically, this disease is known as Malta fever or melitococcal disease. The causative 
agent was isolated in 1887 on the Island of Malta by David Bruce. Its extension is worldwide with a predominance in 
developing countries. The determinants of the epidemiology of the disease in small ruminants in sub-Saharan Africa are not 
well understood and the available data are fragmentary and sometimes insufficient. This bacterial infection affects thousands 
of people around the world. The main clinical signs of brucellosis in small ruminants are abortion, retained placenta, stillbirth, 
orchitis and arthritis. Infected animals, milk and dairy products are the sources of infection in humans. B. melitensis, B. abortus 
and B. suis are the most important species in terms of public health and economy. Pigs are the source of almost all human 
contaminations. B. melitensis, the species most frequently implicated in human pathology, is largely predominant in sheep and 
goats. This organism contains three biovars and all of them can cause disease in small ruminants. The purpose of this article 
is to summarize the epidemiological data collected from bibliographic references: the causative agent of the disease, clinical 
manifestations, sources and modes of transmission of infection, diagnosis and prophylaxis.  
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Introduction

Small ruminants (goats and sheep) play an important 
role in livestock systems around the world. They are prolific 
and hardy animals that adapt more easily to the difficult 
conditions encountered in the Sahelian zone. The breeding 
of these animals constitutes a significant nutritional 
contribution because their milk and meat provide an 
important part of the protein ration of rural populations. 
In Africa, they constitute cash that can be easily mobilized 
for current expenditure. Finally, they allow breeders in 
developing countries a capitalization often used during an 

epizootic phenomenon decimating the cattle herd such as 
the episode of rinderpest (1983-1984). In this context, the 
production problems of ewes and goats constitute a factor 
limiting the profitability of this breeding [1].

Even though the livestock sub-sector constitutes an 
important part of the national economy in some African 
countries, its development is hampered by various constraints 
such as infectious diseases like brucellosis and many others. 
Indeed, brucellosis is one of the main constraints and the major 
concern of the production of small ruminants in the world in 
general and in Africa in particular. There are many infectious 
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diseases of animals and many of them are of public health 
significance, resulting in morbidity and mortality [2]. These 
diseases are the main causes of economic losses in animal 
production. Among these, we can mention brucellosis, which 
is a highly infectious disease of humans and many animal 
species. It is important from a public health perspective as 
well as from an economic perspective [3]. Brucellosis remains 
one of the most common zoonotic diseases with more than 
50,000 cases reported annually worldwide [4]. Although the 
disease has been eradicated in most developed countries, 
its incidence is increasing in developing countries [5]. The 
disease affects pets, wildlife and humans and is caused by 
organisms called Brucella. It affects the reproductive system 
of animals, leading to losses in productivity, such as reduced 
milk production, abortion, weak offspring, weight loss, 
early culling and condemnation of infected animals due to 
infertility and lameness [6]. It constitutes a hindrance to 
internal trade and exports. The objective of this manuscript 
is to summarize from the bibliographical references some 
epidemiological data on brucellosis in general and that of 
small ruminants in particular.

Epidemiology

Causative Agent of the Disease

Brucellosis had become a problem for the British 
garrison in Malta with significant morbidity and mortality 
among British soldiers. Dr. David Bruce, a medical officer 
has been dispatched to the Island for this purpose to clarify 
the situation. He had coordinated a team of scientists who 
succeeded in isolating Micrococcus Melitensis in 1887 as a 
causative agent of the disease from raw goat’s milk consumed 
by military personnel. This bacterium will later bear its 
name, Brucella melitensis. Other Brucella species include B. 
abortus isolated by Bang in 1897 and B. suis described by 
Traum in 1914. These 3 species are the most important in 
terms of public health and economy. There are several other 
species, including B. ovis, B. canis, B. neotomae, B. microti, B. 
Epidimytis and at least 2 species: B. ceti and B. pinnipedialis, 
which infect marine mammals but are also potentially 
pathogens for humans. 

According to Refai M, et al. [7], three closely related 
species of the genus brucella are generally known as the 
causative agent of brucellosis: B. abortus, B. melitensis and 
B. suis. Based on genetic and epidemiological elements, 
twelve (12) species of Brucella have been identified. B. 
melitensis, B. abortus and B. suis species are subdivided into 
biovars. Indeed, brucellosis is an anthropozoonosis (disease 
transmitted to humans from animals); this disease is caused 
by coccobacilli (bacteria) of the genus Brucella, named after 
David Bruce. These bacteria of the genus Brucella mainly 

infect cattle, sheep, goats, pigs and humans.

Susceptible Animals

Globally, Brucella mainly infect ruminants (cattle, goats 
and sheep); dromedaries and pigs are responsible for almost 
all human contamination. This animal reservoir has spread 
to aquatic mammals such as dolphins, seals and certain river 
fish [8]. Note that the preferential adaptation of a bacterial 
species to one or more animal species is only relative 
[9]. However, B. melitensis, the species most frequently 
implicated in human pathology, is largely predominant in 
sheep and goats. This organism is a Gram-negative facultative 
intracellular pathogen and contains three biovars (1, 2 and 
3). All of these biovars can cause disease in small ruminants 
[10]. Brucella Abortus naturally infects cattle, but can also 
infect other domestic ruminants (zebus, bison, sheep and 
goats, reindeer), suidae, equines and carnivores, etc.) and 
wild animals (buffaloes, deer, etc.), rodents [8,11]. Note that 
bovine brucellosis can also be caused by B. melitensis or B. 
suis. Despite the apparent host, there is some specificity of B. 
melitensis to goats. This bacterium also infects dromedaries 
[12-15]. Dromedaries (Camelus dromedarius) are found 
in the deserts of sub-Saharan and northern Africa, from 
the Middle East to northern India, an area where they are 
essential for meat, milk, leather, wool and transport [16]. 
Dromedary brucellosis was first reported in 1931 and has 
since been recorded in all dromedary herding countries in 
this region, but is particularly well documented in infected 
herds in Africa and the Arabian Peninsula [12]. Dromedaries 
are not a primary host for Brucella spp, but infections with B. 
melitensis occur due to the mixing of these animals and small 
ruminants in a herd [14]. In fact, determining the genetic 
diversity of B. melitensis in dromedaries would provide 
valuable information on the spread and transmission of the 
disease in goats and sheep in endemic areas, and particularly 
would help to better understand the role of camels in human 
infections. Traditionally found in goats and sheep, Brucella 
melitensis is increasingly recognized as infecting camels [13]. 
To date, most studies of brucellosis in camels have focused on 
serological surveys, providing only a limited understanding 
of the molecular epidemiology of circulating strains.

The association of B. abortus with abortion in sheep has 
been demonstrated in several countries by the isolation of 
microorganisms [17-20]. The spectrum of pathogenicity of 
Brucella, at least for the major species, is extremely broad: B. 
Abortus, B. Melitensis and B. suis can naturally infect humans, 
domestic and wild ruminants, suidae, equines, carnivores, 
rodents and sometimes birds. This lack of host specificity 
explains the interdependence that may exist between 
brucellosis in various animal species and the epidemiological 
consequences that result from it.
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Clinical Manifestations

Brucellosis manifests itself in several forms in animals 
and humans: the main clinical signs of brucellosis are 
abortion, retained placenta, stillbirth, orchitis, arthritis 
in animals, and undulating fever in humans male [7]. In 
cattle, the most common form is abortion (2-4 months after 
infection), knee hygroma; weak calves; decreased lactation, 
retention of the placenta, temporary or permanent infertility, 
orchitis in bulls.

In small ruminants, the clinical signs of brucellosis are 
manifested mainly by abortions [21]. In ewes, abortion 
occurs in the 3rd month of gestation; placental retention is 
less common than in cattle. Sometimes you notice temporary 
sterility even in the absence of retained placenta. It can affect 
10% of ewes in a flock in the first year of infection. Mastitis 
is often seen in sheep. Unlike cattle, brucellic mastitis 
can affect many herds. In rams, the infection is usually 
invisible; however, it is possible to observe cases of orchitis, 
epididymitis or reduced fertility. In humans, symptoms are 
nonspecific and are easily confused with other fever-causing 
illnesses such as malaria, typhoid fever, rheumatic fever, and 
osteoarthritis. In addition, the working capacity is reduced 
due to the disease caused by Brucella.

Sources of Infection and Modes of Transmission

Any animal that is infected, sick or apparently healthy is a 
potential source of brucella. It can also remain a carrier of the 
germ and contagious throughout its period of exploitation; 
Therefore, any infected animal should be considered a 
possible source of brucella. Consequently, any control action 
must take into account not only the presence of the sick but 
also that of the carriers of the germs. Trade, loans from rams 
and especially transhumance play an important role in the 
contamination of free herds and the transmission of the 
disease in a farm or even in a country. The stays of animals in 
contaminated pastures or sheepfolds are also to blame in the 
contamination of animals by brucella.

Brucellosis usually spreads around the time of abortion 
or childbirth. High concentrations of bacteria are found in 
fetal fluids from an infected animal. Sources of infection for 
animals include runts, vaginal discharge, milk and semen 
from infected animals. Transmission in wildlife occurs 
through spillage from domestic animals and wildlife [22]. 
Contact between wildlife, livestock and humans is common 
in pastoral and agro-pastoral communities in sub-Saharan 
Africa. This interaction promotes disease transmission 
between these animals (wildlife and livestock) and humans. 
Infected domestic and wild animals and their products are the 
source of infection for humans. The disease is an occupational 
risk for farmers, practicing veterinarians and workers in the 

meat industry [23]. Transmission usually occurs through 
ingestion of contaminated food and water, vaginal exudates, 
sores on the skin, conjunctiva, mammary gland and coitus. 
Bacteria can be transmitted to humans by butchering and 
consuming raw milk and undercooked products. A recent 
report from Botswana mentions that household bushmeat 
processing practices pose a risk of exposure to Brucella spp 
for family members and the entire community [24]. As with 
brucellosis in other animals, these abortion events spread 
the bacteria widely and allow transmission to other livestock 
and to livestock owners [24].

Geographical Distribution

Practically brucellosis is prevalent all over the world. 
It is one of the most common zoonoses in the world and is 
endemic in most African countries. But their geographic 
distribution varies considerably [3]. Its prevalence is highest 
where domestic animals and humans coexist [7]. This disease 
is widespread in Africa where it remains one of the most 
important zoonotic diseases. It is mainly confined to countries 
where small ruminants are raised extensively. It is a common 
disease of cattle in the Middle East and in sub-Saharan and 
northern Africa, but remains very poorly described in the 
region both genetically and epidemiologically. This disease 
is a public health problem throughout the Middle East [25]. 
The presence of an African lineage in North Africa and the 
Arabian Peninsula indicates the interdependence of cattle 
in the Greater Middle East, possibly due to movements 
of animals through trade and transhumance between the 
two regions, although that the Mediterranean lineage still 
predominates in the sub-region.

Diagnosis

Clinical Diagnosis: The clinical diagnosis is still insufficient. 
Only laboratory tests can provide a definite diagnosis. From 
a general point of view, brucellosis should be suspected in 
the presence of damage to the reproductive organs resulting 
in abortions (serial or sometimes sporadic) and in males by 
orchitis and epididymitis [26]. These symptoms can coexist 
with joint involvement (arthritis) or bursa (bursitis).
Laboratory Diagnostic: The “Manual of Diagnostic Tests 
and Vaccines for Terrestrial Animals” published by the OIE 
lists diagnostic tests in two categories: prescribed tests and 
alternative tests [27]. The prescribed tests are required by 
the OIE Terrestrial Animal Health Code for the International 
Movement of Animals and Animal Products and are 
considered optimal for determining the health status of 
animals. As recommended by the OIE, these tests should be 
validated and antigens should be purchased from Credible 
Sources. A control certificate of the purchased lot issued by 
a competent control authority should always be provided. 
The use of tests, which do not meet these requirements 

https://medwinpublishers.com/OAJMB


Open Access Journal of Microbiology & Biotechnology
4

Bidjeh Kebkiba, et al. Epidemiology of Brucellosis in Small Ruminants. J Microbiol Biotechnol 2021, 
6(3): 000199.

Copyright©  Bidjeh Kebkiba, et al.

may generate unreliable results and thus may lead to errors 
in epidemiological interpretation. The OIE emphasizes 
the use of prescribed tests for trade to avoid transmission 
of the disease across borders [27]. Laboratory diagnosis 
of brucellosis includes : microbiological examination, 
serological testing (agglutination reaction, complement 
fixation, immunofluorescence, etc.) and bioassay (inoculation 
into laboratory animals). Nowadays, a definitive diagnostic 
technique is not yet available, although it has been pursued 
for over a century.

The microorganism can be recovered from a variety of 
materials. The placenta being the most infectious and with 
the greatest concentration of bacteria, followed by lymph 
nodes and milk in goats and sheep, blood in humans [28]. 
Most of Brucella strains are slow growing, some of them 
require serum enriched culture media, and even experienced 
labs only report isolation rates between 20-50% [29]. The 
diagnosis of brucellosis is usually made by a combination 
of methods. In addition, the presumptive diagnosis can 
be made by the use of several serological tests specific to 
Brucella antibodies, but an unequivocal diagnosis requires 
the bacteriological demonstration of the microorganism 
hence the collection and shipment of suitable samples to the 
laboratory are a great importance.

Sample: Brucella can be isolated from the samples of choice. 
These materials include the contents of the stomach, spleen 
and lungs, aborted fetuses, fetal placentas and membranes, 
vaginal swabs, milk, semen, joint fluids or hygroma from 
adult animals. Of animal carcasses, the preferred tissues for 
culture are mammary, lymph nodes (medial and internal 
iliac, retropharyngeal, parotid and prescapular) and spleen 
[7].

Prophylaxis: Prevention of the disease is essential given its 
risk to human health and its significant economic impact. 
According to Refai M, et al. [7], the eradication of ovine 
and caprine brucellosis is feasible through massive annual 
vaccination of these animals coupled with sanitary measures. 
The advantage of implementing mass vaccination campaigns 
as well as the negative consequences of unsuccessfully 
implementing or stopping such vaccination campaigns are 
illustrated by the work carried out in Mongolia and Greece 
[27]. The sanitary measures for the control of brucellosis 
indicated in the public health policy vary from country to 
other; For example, in developed countries, these measures 
consist of systematically slaughtering animals that have 
reacted positively to serological tests. The isolation of 
parturients, the disinfection of premises and equipment, 
the destruction of potential virulent materials (abortions, 
placentas, etc.) complete the action of screening and 
slaughtering positive animals.

Medical prophylaxis relies on the use of vaccines. This 
act is justified in highly infected regions because it represents 
the only economically usable method. On the other hand, 
it should be avoided in an uninfected or slightly infected 
region [27,30-34]. However, taking into account the fact that 
brucellic immunity is relative, Vaccination is not a sufficient 
guarantee : it can only be envisaged in animals if it does not 
induce post-vaccine antibodies likely to be interfere with 
serological screening for infection. Around the world, there 
are inactivated and attenuated vaccines. But whatever the 
type of vaccine, it must meet certain requirements which are: 
safety, efficacy and absence of antibody production. Among 
the many vaccines that can be used, we can mention those 
that are commonly used in the world:

•	 REV1 vaccine (attenuated vaccine)- It is prepared 
from a streptomycin-dependent mutant of B. melitensis 
biovar1 in phase S. This vaccine is the most effective and 
widely used in the world in small ruminants.

•	 H38 vaccine (inactivated vaccine)- It is prepared from 
strain H38 (strain of B. melitensis, biovar1 in phase S 
inactivated by formalin and adjuvanted with an oily 
excipient. This vaccine has a strong immunogenicity.

Conclusion

Brucellosis is an infectious disease that affects both 
domestic and wild animals. It can be transmitted to humans 
through the consumption of infected products (e.g. raw milk). 
The most common species in Africa as well as in the Arabian 
Peninsula is Brucella melitensis. It is this species that affects 
sheep, goats and camels. It is also transmitted to humans. 
The target and vulnerable populations are: breeders, 
slaughterhouse staff, veterinarians and diagnostic laboratory 
staff. The application of sanitary measures combined with 
mass vaccination campaigns makes it possible to control or 
eradicate animal and human brucellosis in a country.
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