
 
 
Introduction 
Brucella sp was first described as far back as 1887 as Micrcoccus melitensis in Malta in a British soldier who died 
and the causative organism was later renamed Brucella melitensis. Since this first description ten different Brucella 
species are currently included in the genus Brucella, with novel species still awaiting final classification. Bacteria 
belonging to the genus Brucella are gram negative, non-motile, non-spore forming, facultative anaerobes capable 
of causing infection in humans and a wide range of animal species. They are known to occur intracellularly in its 
mammalian hosts, which is of great significance in the pathogenesis.  Brucellosis is a zoonosis and capable of a 
range of clinical manifestations in the different animal species affected. The most important clinical manifestations 
in animals are associated with the reproductive systems, and reproductive failure. 
 
B.melitensis has been rated by the World Health Organisation as one of the most important zoonoses, as it is very 
pathogenic to humans, causing the disease known as Malta fever (also known as Mediterranean- or undulant 
fever). The clinical disease caused by B.melitensis is more severe and more common worldwide, compared to 
brucellosis caused by B.abortus and B.suis in humans. 
 
Species 
The following species, and their biovars, are recognized in the genus Brucella: B.abortus (biovars 1, 2, 3, 4, 5, 6, 
7, 9), B.melitenis (biovars 1, 2, 3), B.suis (biovars 1, 2, 3, 4, 5), B.ovis, B.canis, B.neotomae (biovars 3, 14 ), 
B.ceti, B.pinnipedialis, B.microti and B. inopinata. 
 
There are also isolates known to have caused isolated incidences of diseases still awaiting final taxonomical 
classification, one being referred to as Baboon type in the meantime. 
 
Globally the major pathogenic species for livestock are recognized as B.abortus (all biovars) as cause of bovine 
brucellosis, B.melitensis (all biovars) as cause of brucellosis in both small ruminants and humans, B.suis (biovars 
1, 2 and 3) as cause of swine brucellosis and B.ovis, which causes brucellosis in sheep. 
 
The increased awareness of the existence of the different Brucella spp in many different regions in the world may 
be due to the combination of: 
the increased ability of the organism to be transmitted, rapidly and efficiently over vast distances in modern 

day society. 
an increased awareness of the socio-economic impact of infection in both humans and different animal 

species. 
the implementation of control and eradication schemes. 
enhanced technical and diagnostic capabilities of detecting the organisms worldwide. 
Pappas et al (2010) states that the global epidemiology of the disease has not altered drastically in recent years, 
apart from increased awareness of brucellosis in sub-Saharan Africa and a rapid expansion of endemic disease in 
the Balkan Peninsula. 
 
Precise data on the seroprevalence is difficult to obtain for most regions of the world, including Southern Africa. 
Many studies and results of surveys, or other official records, have been published, or may be available, but to 
what extent this may truly reflect the prevalence is unknown. In a recent study McDermott et al (2013) states that 
the economic burden is the highest in low income countries in Tropical Asia and Africa, compared to the high 
income countries in which the infection has been eradicated or is largely under control. 
 
Brucellosis in production animals 
Brucellosis primarily affects cattle, pigs, sheep, goats and occasionally horses and is characterized by abortion, 
retained placenta, and to a lesser extent, orchitis and infection of the accessory sex glands in males. 
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Brucella abortus is a threat in most countries where cattle are raised and also of great significance in the Southern 
Africa region. It has been reported in South Africa, Zimbabwe, Malawi, Namibia, Mozambique, Botswana and 
Zambia.  
 
Brucellosis in cattle causes abortion in the second half of gestation. Transmission occurs by ingestion of 
organisms, which are present in large numbers in aborted foetuses, foetal membranes, and uterine discharges. 
Ingestion of contaminated feed and water, or licking contaminated genitals of other animals is a frequent method 
of infection while venereal transmission by infected bulls to susceptible cows is reported to be rare. Transmission 
may occur by artificial insemination when Brucella-contaminated semen is deposited in the uterus but, reportedly, 
not when deposited in the mid-cervix. Brucellae have been recovered from foetuses and from manure that have 
remained in a cool environment for longer than two months, however, exposure to direct sunlight kills the 
organisms within a few hours. 
 
Infection occurs by organisms gaining entry to susceptible animals via mucous membranes and thereafter 
invading the udder, lymph nodes, and uterus, causing a placentitis, which may be acute or chronic. The incubation 
period may be variable and is inversely related to stage of gestation at time of exposure. Abortion or stillbirth 
occurs 2 weeks to 5 months after initial infection and usually at about 7 months of pregnancy. Abortion may occur 
in up to 80% of susceptible cows and, in a herd where  disease is endemic, an infected cow typically aborts only 
once after exposure.  
 
Organisms are shed in milk and uterine discharges and the cows may become temporarily infertile. Bacteria may 
be found in the uterus during pregnancy, uterine involution, and infrequently, for a prolonged time in the non-
gravid uterus. Some infected cows that previously aborted shed brucellae from the uterus at subsequent normal 
parturitions. Organisms are shed in milk for a variable length of time - in most cattle for life. B.abortus can 
frequently be isolated from secretions of non-lactating udders. 
Testicular abscesses may occur in infected bulls and seminal vesicles, ampullae and epididymides may be infected. 
Thus the organisms may be present in the semen. Longstanding infections may result in arthritic joints in some 
cattle. 
 
Diagnosis may be made using serology, fluorescent antibody staining of appropriate tissues and or isolation of the 
bacteria from placenta, foetus and or uterine discharge. Control is based on vaccination in the first instance and 
identification and removal of infected animals in infected herds Brucella ovis infection has been reported in almost 
all the major sheep farming areas – including Australia, New Zealand and in the Southern African region South 
Africa, Namibia and Zimbabwe.  In sheep B.ovis is of importance due to being a significant cause of epididymitis in 
rams but it also causes late-term abortions, stillbirths, and birth of weak lambs. Brucella abortus occasionally 
causes abortion in sheep. Brucella abortions occur late in gestation, resulting in placentitis with oedema and 
necrosis of the cotyledons and thickened, leathery intercotyledonary areas. Many foetuses aborted due to B.ovis 
are alive at the beginning of parturition, although foetuses can be mummified or autolyzed. Most foetuses aborted 
due to B.melitensis or B.abortus are autolytic.  
 
Brucella melitensis infections are seen throughout the world  and occur particularly in sheep in the mediterranean 
countries, the Middle East and some regions of Asia. It has also been diagnosed in goats in Latin America, 
dromedary camels (Camelus dromedaries) and in cattle in contact with infection sheep and goats. Brucella 
melitensis was detected in cattle and goats in Texas after being absent since the early 1970’s. The disease is also 
present in Mexico and certain African countries. Regions believed to be free of the disease include Northern 
Europe, South-East Asia, Australia, New Zealand and Canada.  
 
B.melitensis was first diagnosed in South Africa in 1965 when three outbreaks occurred in sheep in the 
Mpumalanga - and Limpopo Provinces. Thereafter sporadic outbreaks also occurred in the Gauteng-, KwaZulu-
Natal- and North West Provinces. The last occurrence of B. melitensis in wild animal species was in 2007. Prior to 
this current outbreak, the last occurrence of B.melitensis in domestic species was in 1999 (Dr Sunelle Strydom 
(BVSc) Epidemiology, Directorate Animal Health, Department of Agriculture, Forestry and Fisheries) 
 
The signs of brucellosis in goats are similar to those in cattle. The disease is prevalent in most countries where 
goats are a significant part of the animal industry, and milk is common source of human brucellosis in these 
countries. Infection occurs primarily through ingestion of the organisms. Abortion may be accompanied by mastitis 
and lameness and is most common in the fourth month. The placenta is grossly normal, but does may develop 
chronic uterine lesions. Infection in adults is lifelong with organisms shed in the milk and arthritis and orchitis may 
occur. 
 
Brucellosis is one of the few venereal diseases recognized in swine and is caused by Brucella suis infection. Dr 
Marijke Henton on behalf of Pig Veterinary Society in 2010, stated that B.suis does not occur in South Africa, but it 
is common in South America and South East Asia and has been reported from Mozambique. She went on to state 
that the recent outbreaks of certain viral disease in pigs, which probably all originated from ships docking at our 



ports, suggests that Brucella suis is a real threat to the pork industry in South Africa. B.suis causes a serious 
zoonotic disease in man being the second most virulent Brucella for man, after Brucella melitensis, the cause of 
Malta Fever. 
Should the infection be introduced into feral or rural pig populations these may represent a source of infection for 
commercial pigs and humans. Infected sows can abort at any stage of gestation, and abortions are not always 
accompanied by illness. Abortion is probably due to endometritis and foetal infection. There are few foetal or 
placental lesions, although some foetuses may be autolyzed. Diagnosis is by serology and isolation of bacteria 
from the placenta and foetal tissues. No treatment has been uniformly effective and control is based on test and 
slaughter. 
 
Horses can be infected with Brucella abortus or B. suis. Suppurative bursitis, most commonly recognized as 
fistulous withers or poll is the most common condition associated with brucellosis in horses. Occasionally, abortion 
has been reported. It is unlikely that infected horses are a source of the disease for other horses, other animal 
species, or humans.  
 
Brucellosis in wildlife 
Although the prevalence of brucellosis in some wildlife species may be very low a clear epidemiological link 
between brucellosis in wildlife, livestock and people is nevertheless recognized and Godfroid (2011) and Godfroid 
et al (2013) published articles recently on this subject. The pathogenesis of Brucella spp. in wildlife reservoirs is 
not yet fully understood and disease is mostly non-pathognomonic. An effective and safe vaccine for use in wildlife 
is not yet available, and the control of brucellosis in wildlife would probably demand good management practices. 
 
Whenever confronted with the presence of Brucella sp infection in wildlife the following important questions arise: 
 
Is infection as consequence of a spill-over from livestock, or a sustainable infection in one or more host 

species of wildlife?  
Does wildlife brucellosis represent a reservoir of Brucella sp strains for livestock? 
What is its zoonotic potential? 
 
Increased game farming, leading to increased overlap with livestock and the consequent contact between wildlife 
and livestock, seem to one of the most important elements in transmission of infection. A number of factors may 
influence the sustainability of infection which would include the numbers, density,  susceptibility (or resistance) of 
the host, the level of the infectious dose, repetitive exposure to and contacts with infected animals, sharing of 
feed, water and mineral sources and probably many other management and environmental factors.  A major 
concern to the livestock industry in regions or countries where brucellosis has been eradicated/brought under 
control would be the danger of re-introduction of the infection into livestock, through wildlife. 
 
B. abortus and B. suis have been isolated from a variety of wildlife species, whereas B. melitensis is rarely 
reported in wildlife. Brucella ovis and B. canis have never been reported in wildlife in Europe but  B. ovis infection 
has been reported in red deer in New Zealand. B.neotomae has only been demonstrated in desert rats in Utah in 
the United States (USA). 
 
Brucella microti was identified to be the cause of  systemic disease in a wild population of the common vole in 
South Moravia (Czech Republic) and was also isolated from the mandibular lymph nodes of red foxes in Lower 
Austria which, probably overlapped in territory with and predated on the voles. No human or livestock infection 
with B. microti has been reported to date.  
 
Wildlife species known to have been infected with B. abortus and B. suis include bison (Bison bison), elk/red deer 
(Cervus elaphus), feral swine and wild boar (Sus scrofa), the red fox (Vulpes vulpes), the European brown hare 
(Lepus europaeus), African buffalo (Syncerus caffer), reindeer (Rangifer tarandus tarandus) and caribou (Rangifer 
tarandus  groenlandicus), zebra (Equus zebra), impala (Aepyceros melampus), waterbuck (Kobus 
ellipsiprymnus), and hippopotamus (Hippopotamus amphibius).  
 
Natural infection of B.abortus has also been confirmed in moose (Alces alces), bighorn sheep (Ovis canadensis), 
capybara (Hydrochaeris hydrochareferis), raccoons (Procyon lotor), opossums (Didelphis virginiana) and coyotes, 
wolves and foxes. 
 
It would not seem that there are many sustainable reservoirs of B.abortus in wildlife with some exceptions. Bison 
and elk found in and adjacent to the American National Parks of the Greater Yellowstone Area and in the Canadian 
Wood Buffalo National Park may represent a wildlife reservoir. Recent studies in feral pigs on the Atlantic coast of 
South Carolina, revealed the presence of B.abortus wild-type and the B.abortus S19 and RB51 vaccine strains 
suggesting a reservoir status. In Africa, the African buffalo is considered a reservoir of B.abortus. 
 
In the case of B.melitensis spill-over from infected small ruminants has been documented in chamois (R. 



rupicapra) and ibex (C. ibex) in the French and Italian Alps, and the Iberian wild goat in Spain. It is most likely 
that these species cannot, or do not, act as reservoirs for domestic animals and human beings. 
 
B.melitensis has been isolated from an Arabian oryx (Oryx leucoryx) in Saudi Arabia and in nomadic one-humped 
camels (Camelus dromedarius) that have been in contact with sheep and goats. It has also been identified in the 
two-humped camel (C. bactrianus) and yak (Bos grunniens) in Central Asia.  In South Africa, B.melitensis has 
been isolated once, from a sable antelope (Hippotragus niger). 
 
A study into brucellosis in the Kafue lechwe (Kobus leche kafuensis) and Black (Kobus leche smithemani) lechwe in 
Zambia revealed that infections may have originated from cattle and could have established a reservoir in wild 
Kafue lechwe.  Black (Kobus leche smithemani) lechwe seem unaffected. 
 
Brucella suis biovar 4 is endemic in Arctic herds of caribou and reindeer (Rangifer tarandus), Additionally, it infects 
muskox (Ovibos moschatus), canids, moose, grizzly bears (Ursus arctos horribilis) and rodents. 
In situations where transmission of Brucella spp from wildlife to humans has been reported to be of importance it 
was considered, in the developed world, to be associated with butchering of meat and dressing of infected wild or 
feral pig carcasses, and in the developing world with infected African buffalo.   
 
In the Arctic, the traditional consumption of raw bone marrow and the internal organs of freshly killed caribou or 
reindeer is of significance.  
 
Brucellosis in wildlife may result in reproductive disorders such as abortion, retention of the placenta, metritis, 
subclinical mastitis, infertility, orchitis or epididymitis with frequent infertility or sterility. In more chronic infections 
articular and peri-articular hygromas may be seen. Abortion is usually the main sign of clinical brucellosis and 
most commonly seen during the second half of the gestation. In 75% to 90% of cases, the animal will abort only 
once and approximately 5% infected females may be latent carriers. 
 
Brucellosis in marine animals  
Brucellosis in free-living or stranded marine animals is not routinely recorded and has only been seriously 
investigated since 1994 following reports of the isolation of Brucella sp in seals and dolphins. This led to the 
identification of two new species, Brucella ceti and B.pinnipedialis both of which are divided in to several 
subgroups which show heterogeneity in molecular genotyping. Hernandez et al (2013) published a recent article 
which is well worth reading.  Several of these strains of Brucella are now known to have a global distribution and 
have been shown to have zoonotic potential. Neurobrucellosis and osteomyelitis are the commonly recognized 
clinical manifestations in humans, and cetaceans, infected with these two latter organisms. People have frequent 
contact with marine mammals and, in at least 114 countries, consumption of meat and other products from one or 
more of 87 species of marine mammal is considered to be relatively common.   
 
As many as 53 of these marine species have been shown to be seropositive to Brucella sp.  In 18 of these species 
B.ceti or B.pinnipedialis have been isolated or identified in polymerase chain reaction assays. Among the species 
that have been reported as seropositive, 33 cetacean and nine pinniped species are consumed by humans 
worldwide.  
It has been suggested that lung worms may be vectors of Brucellae as it has been isolated in lungworm parasites 
of pinnipeds and cetaceans.  
 
Brucellae have also been isolated from fish and Brucella melitensis (biovar 3) has been isolated from internal 
organs and skin swabs of seropositive Nile catfish (Clarias gariepinus). The exact role the fish play in transmission 
or as reservoirs of infection in aquatic environments is not known, but marine brucellae have been identified in 
cases of brucellosis in humans who frequently consume raw seafood. There does not seem to be reports that 
indicate that these brucellae cause disease in domestic animal species. 
 
Compared to the situation in livestock production there is still no local or global requirements for monitoring 
brucellosis in marine mammals handled for the purposes of capture, therapy, rehabilitation, investigation, 
slaughter or human consumption. 
 
Brucellosis in dogs 
Brucella canis, which was always absent from South Africa, has recently been isolated from 3 dogs in the Western 
Cape area. The method by which the infection entered South Africa is unknown (M Henton PPO 2010). 
 
Dogs are the only definitive host of B.canis and this is a cause of abortion, usually in kennelled dogs. The disease 
may significantly reduce the number of pups weaned in breeding kennels. Dogs may occasionally be infected with 
B.abortus, B.suis or B.melitensis but this is usually sporadic infection and associated with exposure to infected 
livestock. 



 
B.canis spreads easily amongst dogs in close association especially when abortions occur and transmission is 
associated with ingestion of contaminated materials and venereal routes. Both sexes are susceptible and although 
transmission may occur through urine this seems to be unusual. Symptoms of infection in dogs include, primarily, 
abortion in the last trimester of pregnancy without any other symptoms. Prolonged vaginal discharge may be seen 
following abortion. 
 
Bacteremia frequently occurs and may persist for up to 18 months after exposure and infected dogs may show 
stillbirths, failure to conceive and may also develop generalized lymphadenitis, epididymitis, periorchitis, and 
prostatitis. Spondylitis and uveitis are occasional complications and abortions may occur in following pregnancies. 
The organisms can usually be readily isolated from vaginal exudate, aborted pups, blood, milk, or semen of 
infected dogs.  
 
Treatment using long-term combination antibiotic protocols has been reported to be successful in many cases. 
Control is based on identification and removal or neutering of infected animals since immunisation has not been 
successful.  
 
Other forms of novel brucellosis  
Brucella inopinata was isolated from a breast implant infection in an elderly woman with clinical signs of 
brucellosis, but has so far not been isolated from any animal reservoir. 
 
A strain with typical Brucella characteristics but distinct from the currently described species was recently isolated 
from two baboons, both of which presented with stillbirth and is now referred to as Baboon type. 
 
Brucellosis in biosecurity 
Bioterrorist attacks may be made using naturally occurring diseases that can cause catastrophic epizootics and 
Brucella spp have been listed as a potential bioweapon for attacks against domesticated animals where spill-over 
into wild life and zoonoses may also occur.  
 

 
 
1. Brucellosis was first described as  

a. The cause of abortion in cattle  
b. The cause of reproductive failure in sheep 
c. The cause of fistulous withers in horses 
d. The cause of fading puppy syndrome  
e. The case of fatal disease in a person 

 
2. The second most important sp of Brucella in zoonosis is 

a. Brucella canis  
b. Brucella ovis 
c. Brucella mellitensis 
d. Brucella abortus 
e. Brucella suis 

 
3. Transmission of Brucella abortus is commonly through  

a. Venereal transfer from infected bulls 
b. Exposure to Cape Buffalo 
c. Exposure to infected people  
d. Exposure to aborted foetus 
e. Exposure to urine from an infected cow 

 
4. Brucella organisms may be shed in  

a. Milk 
b. Nasal and ocular discharges  
c. Urine 
d. Blood 
e. Faeces 

 
5. B.melitensis from goats may  

a. Be found in horses 
b. Be the most serious zoonosis 
c. Cause infertility in  dogs 

Which  one  of  the  following  statements  are  correct?



d. Readily spread to  pigs 
e. Be an insignificant infection 

6. In Southern Africa B.suis is found in  
a. Feral pigs in KZN and Eastern Cape 
b. South America and South East Asia 
c. Mozambique 
d. All of the above 
e. None of the above 

 
7. Brucella abortus have been isolated  

a. cattle and pigs  
b. Occasionally from horses  
c. Sheep and goats 
d. From a number of wild life species 
e. All of the above 

 
8. B.canis is associated with   

a. Enteritis in breeding kennels 
b. Abortion in breeding bitches 
c. Epididymitis in dogs 
d. Spondylitis in dogs 
e. B, c and d  

 
9. A possible reservoir for B.abortus infection in Africa is 

a. Eland 
b. Kudu 
c. Buffalo 
d. Zebra 
e. All of the above 

 
10. The most common clinical manifestation in horses with brucellosis is  

a. Suppurative bursitis 
b. Navel –ill 
c. Oophoritis 
d. Orchitis 
e. Neurobrucellosis 
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