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Importance 
Brucellosis is a zoonotic bacterial disease caused by several species in the genus 

Brucella. Reproductive losses are the most common syndrome in animals, while 

people may suffer from a debilitating nonspecific illness or localized involvement of 

various organs. Each species of Brucella tends to be associated with a specific animal 

host, but other species can be infected, especially when they are kept in close contact. 

Sheep and goats are the usual hosts for Brucella melitensis; however, this organism is 

also reported to be common in camels and cattle in some regions with extensive small 

ruminant populations. B. melitensis is the most common species of Brucella in human 

illnesses, with some estimates suggesting that it is responsible for 70% of all 

infections. Most people acquire this organism by direct contact with infected animals 

or their tissues, or by the ingestion of contaminated dairy products. B. melitensis has 

been eradicated from some countries, but it continues to cause significant losses from 

decreased productivity and lost trade in much of the developing world. In B. 

melitensis-free nations, the cost of surveillance to prevent its reintroduction is 

significant. There are also concerns that this organism could be used in a bioterrorist 

attack. 

Etiology 
In sheep and goats, brucellosis is mainly caused by Brucella melitensis, a Gram 

negative coccobacillus in the family Brucellaceae (class Alphaproteobacteria). There 

are three biovars, 1 through 3. B. abortus and B. suis have been found occasionally in 

small ruminants, but clinical cases caused by these organisms seem to be rare. 

Information about B. abortus and B. suis is available in the respective factsheets at 

http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.htm.  

Note on Brucella taxonomy: At one time, the genus Brucella was reclassified 

into a single species, B. melitensis, based on the genetic and immunological evidence 

that all members of this genus are closely related. Under this system, the various 

species of Brucella were considered to be biovars. This proposal was controversial, 

and it has fallen out of favor for practical reasons. 

Species Affected 
Sheep and goats are the primary hosts for B. melitensis. Infections have also been 

reported in cattle, yaks (Bos grunniens), water buffalo, Bactrian and dromedary 

camels, alpacas, dogs, horses and pigs. The deaths of 3 llamas at a London zoo were 

tentatively attributed to this organism. Among wildlife, it has been found in wild 

Alpine ibex (Capra ibex), chamois (Rupicapra rupicapra), Iberian wild goats (C. 

pyrenaica), impala (Aepyceros melampus) and sable antelope (Hippotragus niger), as 

well as in a captive Arabian oryx (Oryx leucoryx). Antibodies thought to indicate 

infections with B. melitensis have been detected in other wild ungulates; however, 

serological reactions caused by B. melitensis, B. abortus, B. suis and other brucellae 

that contain “smooth” lipopolysaccharide (LPS) cannot be distinguished with the 

currently available tests. Although wildlife do not usually seem to act as maintenance 

hosts for B. melitensis, this organism has become established in one population of 

Alpine ibex in the northern French Alps. Bacteriological evidence of infection has 

also been reported in rats and Nile catfish (Clarias gariepinus) in Egypt, possibly 

from environmental contamination, and in various species of frogs. Laboratory 

animals (mice, guinea pigs, rabbits) have been infected experimentally. Most 

accounts of infections in animals have involved field strains; however, one clinical 

case in a dog was caused by the Rev-1 vaccine strain. 

Zoonotic potential 

B. melitensis is zoonotic. The live attenuated Rev-1 vaccine is also pathogenic for 

humans.  

Geographic Distribution 
B. melitensis occurs in the Middle East, some southern and eastern European 

countries, and parts of Asia and Latin America, including Mexico. It has been found 

in sub-Saharan Africa, particularly East Africa, but its distribution on that continent is 
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still unclear. This organism is absent from domesticated 

animals in northern and central Europe, Canada, the U.S., 

Australia, New Zealand, Japan and some other countries. 

Sporadic cases are occasionally reported in travelers and 

immigrants in B. melitensis - free nations.  

Transmission 
Small ruminants often acquire B. melitensis by contact 

with organisms in vaginal discharges and birth products 

(e.g., placenta, fetus, fetal fluids). Most animals are thought 

to become infected by ingestion and through the oronasal 

and conjunctival mucosa, but this organism can also be 

transmitted venereally and through broken skin. Sheep and 

goats may remain infected for years. They can shed B. 

melitensis whether they abort or carry the pregnancy to 

term, and reinvasion of the uterus can occur during 

subsequent pregnancies. Shedding in the vaginal discharges 

of goats may be prolonged, lasting for 2-3 months and 

possibly longer. B. melitensis is also shed in milk, urine and 

semen. The mammary gland is usually colonized during a 

systemic infection; however, organisms can also enter it 

from the environment, via the teats. Kids and lambs may 

pass B. melitensis in their feces when they suckle. Small 

ruminants infected when they are young sometimes become 

persistent carriers. They can remain undetectable by 

diagnostic tests, including serology, until they give birth or 

abort. A small percentage of these animals can be born 

infected, but most are thought to acquire B. melitensis when 

they nurse from an infected dam. Potential iatrogenic 

sources of infection include contaminated syringes. There is 

no evidence that arthropods play any role in the 

epidemiology of brucellosis; however, brucellae including 

B. melitensis have been detected in blood-sucking 

arthropods such as ticks, and B. abortus has been 

transmitted to guinea pigs via tick bites in the laboratory. 

Transovarial transmission of B. melitensis was reported in 

ticks. 

Other species are thought to become infected and shed 

B. melitensis by similar routes. This organism has been 

found in the abortion products and milk of infected cattle 

and camels, and in urine from camels. Chronic infections, 

with bacteria localized in lymph nodes, have been reported 

in camels. 

Humans usually become infected by ingesting 

organisms or via contaminated mucous membranes 

(including the conjunctiva and respiratory tract) and 

abraded skin. Routes implicated in rare instances of person-

to-person transmission of brucellae include blood 

transfusion, bone marrow transplantation, exposure to 

contaminated material while assisting at a delivery, sexual 

intercourse and nursing (infants). There is no indication that 

members of the genus Brucella are transmitted between 

people by casual contact under ordinary conditions. There 

are historical accounts of what appeared to be contagious B. 

melitensis epidemics on military ships where sailors slept in 

very crowded, humid, poorly ventilated holds in the late 

1800s; however, these outbreaks were not investigated with 

modern techniques, and no similar incidents have been 

reported in the 20th or 21st centuries.  

B. melitensis may be spread on fomites, including feed 

and water. Brucella spp. have been reported to survive in 

the environment for periods ranging from less than a day to 

> 8 months, depending on factors such as temperature, 

humidity, exposure to sunlight and the presence of organic 

matter. Survival is longer when the temperature is low. In 

conditions of high humidity, low temperatures and no 

sunlight, these organisms may remain viable for several 

months in water, aborted fetuses, manure, wool, hay and 

other materials. They can withstand drying, particularly 

when organic material is present, and can survive in dust 

and soil. Their persistence in unpasteurized cheese is 

influenced by factors such as the type of fermentation, 

temperature, water content, pH and ripening time. Survival 

times of years have been reported in frozen meat.  

Disinfection  
Brucella spp. are readily killed by most commonly 

available disinfectants including hypochlorite solutions, 

70% ethanol, isopropanol, iodophors, phenolic 

disinfectants, formaldehyde, glutaraldehyde and xylene. A 

1% solution of citric acid was reported to be less effective. 

One study reported that xylene and calcium cyanamide 

decontaminated liquid manure after 2 to 4 weeks; however, 

some sources recommend storing such treated manure for 

much longer. Brucellae are inactivated fairly quickly by 

acid pH < 3.5. They can also be destroyed by moist heat of 

121°C (250°F) for at least 15 minutes, dry heat of 320-

338°F (160-170°C) for at least 1 hour, gamma irradiation 

and pasteurization. Boiling for 10 minutes is usually 

effective for liquids.  

Infections in Animals 

Incubation Period 
The period between infection and reproductive losses is 

variable, as animals can be infected at any time (including 

before they become pregnant), but abortions usually occur 

late in gestation. 

Clinical Signs 
The predominant clinical signs in sheep and goats are 

abortions (most often during the last trimester), stillbirths 

and the birth of weak offspring. Most animals abort only 

once, and subsequent pregnancies are usually normal. 

Reductions in milk yield are common. While mastitis has 

been reported in small ruminants experimentally infected 

with large doses of B. melitensis, clinically apparent 

mastitis is uncommon in the field. Uncomplicated 

reproductive losses are not usually accompanied by signs of 

illness; however, retention of the placenta and secondary 

metritis are possible complications. Acute orchitis and 

epididymitis are sometimes seen in males, and may result in 
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infertility. Many non-pregnant sheep and goats remain 

asymptomatic, but arthritis and hygromas have been 

reported. Hygromas are reported to be most common at the 

carpal joint. Deaths are rare except in the fetus or newborn. 

B. melitensis has also been linked to reproductive 

losses, orchitis, epididymitis, arthritis and hygromas in 

other species, such as cattle, camels and wild ungulates. In 

camels, abortions and stillbirths mainly seem to affect the 

first pregnancy. Reduced milk yield has also been reported 

in this species, but retained placentas seem to be 

uncommon. Some infected wild ungulates had additional 

clinical signs and lesions, including neurological signs, 

blindness, mammary abscesses, nephritis and splenitis. A 

captive Arabian oryx presented with nonspecific clinical 

signs, including progressive loss of condition, with 

subsequent development of orchitis and arthritis. It was 

euthanized due to poor body condition.  

In horses, brucellae can cause inflammation of the 

supraspinous or supra-atlantal bursa; these syndromes are 

known, respectively, as fistulous withers and poll evil. The 

bursal sac becomes distended by a clear, viscous, straw-

colored exudate and develops a thickened wall. It can 

rupture, leading to secondary infections. In chronic cases, 

nearby ligaments and the dorsal vertebral spines can also be 

involved, and may occasionally become necrotic. Brucella-

associated abortions have been reported in horses, but seem 

to be uncommon. 

In dogs, infections with B. melitensis often seem to be 

asymptomatic, and this organism was reported to be 

eliminated quickly in some cases. However, abortions, 

orchitis, epididymitis, and other signs of brucellosis have 

been reported. One dog that was apparently infected with 

the Rev-1 vaccine strain developed recurrent fever, dysuria 

and discospondylitis, and died after treatment with various 

antibiotics and corticosteroids. 

Post Mortem Lesions      Click to view images 

Aborted fetuses may appear normal, be autolyzed, or 

have evidence of a generalized bacterial infection, such as 

excess serohemorrhagic fluid in the body cavities and 

subcutaneous tissues, bronchopneumonia and an enlarged 

spleen, liver and lymph nodes. Necrotizing placentitis is 

common. The placenta may be edematous and hyperemic, 

and exudate may be present on its surface. The placentomes 

can be variably affected and the intercotyledonary region 

may be thickened. 

Epididymitis, orchitis and seminal vesiculitis, with 

inflammatory lesions, abscesses or calcified foci, may be 

observed in males. The tunica vaginalis may be thickened, 

with fibrosis and adhesions. In chronic cases, the testes can 

be atrophied. Some females may have metritis, with lesions 

that may include exudates, nodules and abscesses. 

Abscesses and granulomatous inflammation can sometimes 

be found in other organs and tissues, such as the mammary 

gland, spleen, lymph nodes, liver, kidneys, urinary bladder, 

bones and joints. Hygromas may be detected in some 

animals.  

Diagnostic Tests 
B. melitensis may be detected by microscopic 

examination of stained smears from tissues, secretions and 

exudates (e.g., placenta, reproductive discharges or the 

contents of the fetal stomach), using modified Ziehl-

Neelsen (Stamp) staining. This can provide a presumptive 

diagnosis of brucellosis, especially if supported by 

serology. Brucellae are not truly acid-fast, but they are 

resistant to decolorization by weak acids and stain red. 

They appear as coccobacilli or short rods, usually arranged 

singly but sometimes in pairs or small groups. Organisms 

such as Chlamydia spp. and Coxiella burnetii can resemble 

Brucella. If available, immunostaining may be helpful. 

Definitive diagnosis requires culture and/or the detection of 

nucleic acids by PCR or other genetic techniques.  

B. melitensis may be isolated from aborted fetuses 

(e.g., stomach contents, spleen and lung), the placenta, 

vaginal swabs, milk, colostrum, semen, the testis or 

epididymis, and sites of clinical localization such as 

infected joints and hygroma fluids. At necropsy, 

recommended samples include the spleen, various lymph 

nodes (e.g., supramammary and genital lymph nodes), the 

pregnant or early post-parturient uterus, the udder and male 

reproductive organs. B. melitensis can be cultured on a 

variety of nonselective media, or on selective media such as 

Farrell's, Thayer-Martin’s or CITA medium. Some isolates 

of B. melitensis do not grow well on certain selective 

media, and the use of more than one medium is often 

recommended. Enrichment techniques can also be 

employed. Some commercial bacterial identification 

systems can misidentify Brucella as another organism. 

Treatment with antibiotics or bacterial overgrowth in 

nonsterile samples can interfere with culture. B. melitensis 

can also be isolated by inoculation into guinea pigs or mice, 

but this is rarely done. 

B. melitensis can be identified to the species and biovar 

level by phenotypic methods (phage typing and cultural, 

biochemical and serological characteristics) or genetic 

techniques. The Rev-1 vaccine strain can be distinguished 

from field strains by its growth characteristics and sensitivity 

to antibiotics and other additives, as well as by genetic tests. 

Species identification is often done at reference 

laboratories, as it is complicated by the high genetic 

similarity between brucellae and the possibility of 

ambiguous phenotypic tests. Most PCR tests only identify 

Brucella to the genus level, but a few B. melitensis-specific 

PCRs have been published. Multiplex PCR assays that can 

identify more than one species of Brucella (e.g., the Bruce-

ladder assay or the older AMOS test) are also used. Other 

tests that can be employed for species identification, such as 

single nucleotide polymorphism (SNP) typing and matrix-

assisted laser desorption/ionization time-of-flight mass 

spectrometry (MALDI-TOF MS), have been described. 
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Techniques such as multiple-locus variable number tandem 

repeat analysis (MLVA) can be used in epidemiological 

investigations of outbreaks.  

The Brucella PCR tests are mainly used to identify 

organisms in culture; however, some laboratories may use 

these tests directly on clinical samples. Loop-mediated 

isothermal amplification (LAMP) assays have been 

published. Antigen detection techniques, such as 

immunostaining/ immunohistochemistry, are sometimes 

employed in research, but they are not usually used for 

diagnosis.  

Serology can help diagnose clinical cases or screen 

herds. Serological tests cannot distinguish reactions to any of 

the Brucella species that have “smooth” LPS in the cell wall, 

including B. melitensis, B. abortus and B. suis. Assays that 

were originally developed for cattle and contain B. abortus 

antigens are generally assumed to be adequate for diagnosing 

B. melitensis infections in sheep and goats; however, some 

tests may need to be optimized for these species. Commonly 

used assays in small ruminants include the buffered Brucella 

agglutination tests (e.g., the buffered plate agglutination and 

rose bengal tests) the fluorescence polarization assay, 

complement fixation, and indirect or competitive ELISAs. 

Combinations of serological tests are often used to improve 

sensitivity and specificity. Antibodies to Brucella in sheep 

and goat milk can be detected with ELISAs. Some of the 

serological tests used in small ruminants have also been 

employed in camels, but test validation in this species is 

limited. A modified milk ring test for use in camels has been 

published.  

Serological tests can cross-react with organisms such as 

Francisella tularensis, Escherichia coli O:157, E. coli O:116 

and Yersinia enterocolitica O:9. Cross-reactivity with Y. 

enterocolitica O:9 can be very difficult to distinguish from 

reactivity to Brucella, an issue that was recently documented 

during surveillance of sheep in Sweden. Immunoblotting 

(Western blotting) has been used to clarify cross-reactivity to 

this organism in some species. Vaccine-induced antibodies 

may sometimes need to be distinguished from infections. 

Sera from sheep and goats vaccinated with Rev-1 are 

reported to be less likely to react in the native hapten-based 

gel precipitation tests (gel diffusion or radial 

immunodiffusion tests) than in some other serological tests.  

A brucellin skin test has also been used to test 

unvaccinated sheep and goats for exposure to B. melitensis. It 

is performed by injecting the allergen into the lower eyelid. A 

skin test was employed in Bactrian camels in the former 

USSR. Skin tests can be useful as herd tests, but they are 

not sensitive enough to be detect infections in individual 

animals. 

Treatment 
Antibiotics can mitigate the clinical signs, and a few 

studies have reported that treatment may have eliminated 

brucellae from small ruminants or cattle. However, even 

when the organisms seem to have disappeared, they might 

persist in lymph nodes or other tissues and re-emerge. In 

addition, none of the published treatments have been 

extensively evaluated. For these reasons (as well as the 

zoonotic risks), treatment is generally discouraged. It is also 

unlikely to be cost-effective in many herds. Some sources 

have recommended castrating males and not breeding 

females if owners refuse to euthanize animals (e.g., 

valuable racing camels in the Middle East) and treatment is 

attempted. 

Control 

Disease reporting 

Veterinarians who encounter or suspect brucellosis 

should follow their national and/or local guidelines for 

disease reporting. Brucellosis caused by B. melitensis is a 

notifiable disease in the U.S. All cases should be reported 

immediately to state or federal authorities.  

Prevention 

B. melitensis is most likely to be introduced into a herd 

in an infected animal. B. melitensis-free herds should not be 

allowed to contact potentially infected animals or 

contaminated environments, such as those where animals 

recently aborted. If possible, replacement stock should be 

selected from Brucella-free herds. Herd additions should be 

quarantined and tested before being released into the herd. 

Some infected animals, especially animals latently infected 

when they were young, might not be detected by either 

serology or culture. Semen for artificial insemination should 

only be collected from Brucella-negative animals that are 

tested regularly. 

In an infected herd, the placenta, any abortion products 

and contaminated bedding should be removed promptly and 

destroyed, and contaminated fomites should be disinfected. 

Establishing a dedicated lambing or kidding area allows the 

site to be cleaned and disinfected more readily between births. 

The offspring of infected animals should not be used as herd 

replacements due to the risk that they may be latently infected.  

B. melitensis can be eradicated from a herd by test and 

slaughter, or by depopulation. Programs to eradicate this 

organism from a country also include movement controls 

on infected herds, surveillance, and tracing of infected 

animals. In areas where B. melitensis is not endemic, any 

herd that becomes infected is often depopulated. Because 

dogs are susceptible to infection, some countries require 

that shepherd dogs also be either euthanized or treated with 

antibiotics and castrated.  

Vaccines can help control the clinical signs in infected 

herds. They have also been employed in control programs to 

reduce the prevalence of B. melitensis. The Rev-1 vaccine is 

generally used in small ruminants, although other vaccines 

(e.g., the B. melitensis M5 vaccine and the B. suis S2 vaccine) 

have been employed in a few countries. The Rev-1 vaccine 

interferes with serological tests, particularly when it is 

injected subcutaneously, but conjunctival administration to 

lambs and kids between the ages of 3 and 5 months minimizes 
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this problem. Some countries have also conducted adult 

vaccination programs. Rev-1 and other brucellosis vaccines 

contain live attenuated organisms, which can cause abortions 

if they are given to pregnant animals. 

Infections in other species are generally prevented by 

controlling B. melitensis in sheep and goats. Vaccination 

of these animals against B. melitensis is poorly 

understood. However, camels have sometimes been 

vaccinated, and the strain 19 B. abortus vaccine appeared 

to provide significant protection to cattle during a B. 

melitensis outbreak in Israel. The Rev-1 vaccine was used 

in some cattle in Mongolia. One mathematical model of 

brucellosis suggested that vaccination of cattle, as well as 

small ruminants, might significantly improve the control 

of B. melitensis in mixed species herds.  

Morbidity and Mortality 
B. melitensis is a significant problem in small 

ruminants, particularly in developing nations where 

infections can be widespread. Its relative importance for 

sheep and goats varies with the region, and may be 

influenced by husbandry practices and other factors. 

Animals are more likely to become infected if they give 

birth in a dark, crowded enclosure, while open air 

parturition in a dry environment is less conducive to 

transmission. Most breeds of goats are readily infected by 

B. melitensis, but breed has been reported to influence 

susceptibility in sheep. The abortion rate can be high when 

this organism first enters a naive flock or herd. Up to 70-

100% of experimentally infected, pregnant goats may abort 

on first exposure. However, abortion rates are usually much 

lower once B. melitensis has become established in a herd. 

In some cases, the clinical signs may be cyclic, with 

periodic increases in abortions, followed by times when 

there are no significant reproductive losses. Deaths are rare 

except in the fetus or neonate.  

B. melitensis is also common in camels and cattle in 

some countries with extensive small ruminant populations, 

especially where mixed species herds are prevalent. Its 

prevalence is reported to be higher in intensively managed 

camels than those that are nomadic. Limited evidence 

suggested that abortion rates might be lower in camels than 

small ruminants. 

B. melitensis has not been maintained in most wild 

ungulate populations evaluated in Europe, even where 

wildlife occasionally became infected from domesticated 

animals. However, it has become established in one 

localized population of Alpine ibex in the northern French 

Alps. The seroprevalence rate among ibex in this region 

was reported to be 38-45%, while infection rates in other 

wild ungulates seem to be much lower: antibodies were 

found in approximately 2-3% of chamois, and all roe deer 

(Capreolus capreolus) and red deer (Cervus elaphus) tested 

were seronegative.  

Infections in Humans 

Incubation Period 
The acute symptoms of brucellosis often appear within 

2-4 weeks, but the onset can be insidious, and some cases 

have been diagnosed as late as 6 months after exposure.  

Clinical Signs 
The consequences of infection with B. melitensis range 

from asymptomatic infections to diverse syndromes that 

may appear insidiously or abruptly. Acute brucellosis is 

usually a febrile illness with nonspecific flu-like signs such 

as fever, chills, headache, malaise, back pain, myalgia and 

lymphadenopathy, which may be accompanied by 

splenomegaly and/ or hepatomegaly. Patients may 

experience drenching sweats, particularly at night. 

Nonspecific gastrointestinal signs including anorexia, 

vomiting, diarrhea and constipation may also be seen. 

Some people recover spontaneously, while others 

develop persistent nonspecific symptoms (e.g., fever, 

weakness) that typically wax and wane. Localized 

infections in various organs and tissues can result in a wide 

variety of syndromes. Fever may be absent or mild in these 

cases. Infections in bones and joints, the most common sites 

of localization, can manifest as arthritis, spondylitis, 

sacroiliitis, osteomyelitis, bursitis and tenosynovitis. Other 

syndromes have included neurological involvement 

(including meningitis, meningoencephalitis, brain 

abscesses), ocular signs (e.g., uveitis, optic neuritis, 

endophthalmitis), anemia, thrombocytopenia, nephritis, 

cardiovascular complications (e.g., vasculitis, aneurisms, 

endocarditis) respiratory involvement (including 

bronchopneumonia or pulmonary abscesses), peritonitis, 

pancreatitis, myelitis, and cutaneous rashes, ulcers or 

abscesses. Epididymo-orchitis, prostatitis and seminal 

vesiculitis can be seen in males, and pregnant women may 

abort or give birth prematurely. Sepsis, pneumonia and 

other syndromes have been reported in congenitally 

infected infants, but some infected newborns are 

asymptomatic. Deaths are uncommon except in infants, and 

are usually caused by endocarditis or infections affecting 

the brain. After treatment, recovery may take a few weeks 

to months. 

Diagnostic Tests 
B. melitensis may be cultured from blood or clinical 

samples from affected organs, as in animals. It is more 

likely to be recovered from bone marrow than blood; 

however, collection of bone marrow samples is more 

difficult, and this is generally reserved for people with 

suspected brucellosis who cannot be diagnosed by other 

means. B. melitensis cannot always be isolated, especially 

in chronic cases. PCR is sometimes used to detect nucleic 

acids in clinical samples.  

Clinical cases in people are often diagnosed by 

serology. Serological tests used for screening or 
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confirmation include the rose bengal test, serum tube 

agglutination test (SAT) with or without 2-ME or DTT, the 

microagglutination test, Coombs test, BrucellaCapt® (a 

commercial immunocapture agglutination test), latex 

agglutination tests, ELISAs, complement fixation and 

others. A universal indirect ELISA that can recognize 

antibodies to both smooth and rough Brucella was recently 

published. A fourfold rise in titer is definitive in serological 

tests, but it may not be seen by the time some cases are 

diagnosed. Cerebrospinal fluid is also tested for antibodies 

in cases with neurological involvement. Cross-reactivity 

with other microorganisms (e.g., Y. enterocolitica O:9, 

Salmonella urbana group N, Leptospira sp., Vibrio 

cholerae, Francisella tularensis, E. coli O157, 

Stenotrophomonas maltophilia) can be an issue, especially 

in agglutination tests.  

Treatment 
In humans, brucellosis is usually treated with a 

prolonged course of antibiotics, combining two or more 

drugs for part or all of the treatment course. Monotherapy is 

reported to have a high relapse rate. Different antibiotics 

may be recommended, depending on the patient’s age, 

pregnancy status and syndrome. The Rev-1 vaccine strain is 

resistant to streptomycin. Relapses can be seen (most often 

within 3-6 months) if brucellosis treatment is inadequate. 

Surgical intervention may occasionally be required for 

localized foci.  

Prevention 
Human exposure can be reduced by controlling 

brucellosis in livestock. The Rev-1 vaccine strain is also 

pathogenic for humans; it must be handled with caution to 

avoid accidental injection or contamination of mucous 

membranes or abraded skin. 

Pasteurization is recommended to destroy B. melitensis 

in milk products. The fermentation time necessary to ensure 

safety in ripened, fermented cheeses made from 

unpasteurized milk in unknown, but it has been estimated to 

be approximately 3 months. The World Health 

Organization (WHO) recommends storing soft cheeses > 6 

months if they were made from unpasteurized milk. Meat, 

blood and internal organs from animals should be handled 

carefully and cooked thoroughly. While the amount of B. 

melitensis in skeletal muscle (meat) is generally thought to 

be lower than in visceral organs such as the liver, kidney 

and spleen, one recent study found comparable 

concentrations in muscles and viscera from experimentally 

infected goats. 

Good hygiene, together with personal protective 

equipment (gloves, face/ eye protection, protective clothing 

and respirators, as appropriate) can decrease human 

exposure when handling infected animals. Wounds should 

be covered. Particular care should be taken when animals 

are giving birth or aborting, or when large numbers of 

animals are shedding organisms in a concentrated area, and 

during activities that may aerosolize organisms (e.g., 

pressure washing, sawing into infected tissues). Detailed 

precautionary measures for specific locales such as 

contaminated farms, abattoirs and laboratories have been 

published by sources such as the World Health 

Organization. Precautions should be used when butchering 

potentially infected carcasses of wildlife, as well as when 

handling domesticated animals and their tissues.  

Prophylactic antibiotics and/or monitoring may be 

offered to laboratory workers who have been exposed to B. 

melitensis. Antibiotic prophylaxis may also be needed in 

some vaccine accidents, including needlestick injuries or 

conjunctival splashing. A few countries have employed 

brucellosis vaccines for humans; however, commercial 

vaccines that meet international standards for safety and 

efficacy are currently unavailable. 

Morbidity and Mortality 
Brucellosis can affect all ages, including children. It is 

often an occupational disease among people in contact with 

small ruminants or their tissues, such as farmers, butchers, 

abattoir workers, veterinarians and laboratory personnel. 

People who consume unpasteurized dairy products are also 

at risk of infection. The incidence of human brucellosis 

varies widely. Typically, < 1 case per 100,000 population is 

reported in developed countries where this disease has been 

eradicated from animals and most incidents occur in 

travelers or immigrants. In contrast, some Middle Eastern 

countries with a high prevalence of caprine or ovine 

brucellosis may see > 100 cases per 100,000 population. 

Many human infections are thought to be missed. 

Although other brucellae can also cause severe disease, 

B. melitensis is generally thought to be the most pathogenic 

species for humans. It is the most commonly found species 

of Brucella in people. Estimates of the case fatality rate for 

untreated brucellosis are usually in the range of 1-2% or 

less, although rates as high as 5% have been reported in 

smaller series. 

Internet Resources 

Centers for Disease Control and Prevention (CDC).  

Brucellosis.  

http://www.cdc.gov/brucellosis/ 

CDC. Brucellosis reference guide. Exposures, testing and 

prevention  

https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-

guide.pdf 

European Centre for Disease Prevention and Control. 

Brucellosis 

https://www.ecdc.europa.eu/en/brucellosis 

Public Health Agency of Canada. Material Safety 

Data Sheets 

https://www.canada.ca/en/public-health/services/laboratory-

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.cdc.gov/brucellosis/
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.ecdc.europa.eu/en/brucellosis
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
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biosafety-biosecurity/pathogen-safety-data-sheets-risk-

assessment.html 

The Merck Manual 

http://www.merckmanuals.com/professional 

The Merck Veterinary Manual 

http://www.merckvetmanual.com/ 

World Health Organization. Brucellosis 

http://www.who.int/topics/brucellosis/en/ 

World Organization for Animal Health (OIE) 

http://www.oie.int 

OIE Manual of Diagnostic Tests and Vaccines for 

Terrestrial Animals 

http://www.oie.int/international-standard-setting/terrestrial-

manual/access-online/ 

OIE Terrestrial Animal Health Code 

http://www.oie.int/international-standard-setting/terrestrial-

code/access-online/ 

Acknowledgements 

This factsheet was written by Anna Rovid Spickler, DVM, 

PhD, Veterinary Specialist from the Center for Food 

Security and Public Health. The U.S. Department of 

Agriculture Animal and Plant Health Inspection Service 

(USDA APHIS) provided funding for this factsheet through 

a series of cooperative agreements related to the 

development of resources for initial accreditation training.  

The following format can be used to cite this factsheet. 

Spickler, Anna Rovid. 2018. Brucellosis: Brucella 

melatensis. Retrieved from 

http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php.  

References 

Aiello SE, Moses MA, editors. The Merck veterinary manual. 11th 

ed. Kenilworth, NJ: Merck and Co; 2016. Brucella melitensis. 

p. 1339, 1340, 1346, 1350,1351-2. 

Al-Busadah KA, El-Bahr SM, Khalafalla AI. Serum biochemical 

profile and molecular detection of pathogens in semen of 

infertile male dromedary camels (Camelus dromedarius). 

Anim Reprod Sci. 2017;180:58-65.  

Al Dahouk S, Sprague LD, Neubauer H. New developments in the 

diagnostic procedures for zoonotic brucellosis in humans. Rev 

Sci Tech. 2013;32:177-88. 

Aldomy FM, Jahans KL, Altarazi YH. Isolation of Brucella 

melitensis from aborting ruminants in Jordan. J Comp Pathol. 

1992;107(2):239-42. 

Ali S, Akhter S, Neubauer H, Melzer F, Khan I, Ali Q, Irfan M. 

Serological, cultural, and molecular evidence of Brucella 

infection in small ruminants in Pakistan. J Infect Dev Ctries. 

2015;9(5):470-5.  

Al-Kharashi AS. Endogenous endophthalmitis caused by Brucella 

melitensis. Retin Cases Brief Rep. 2016;10(2):165-7.  

Alton GG, Forsyth JRL. Brucella [online]. In Baron S, editor. 

Medical microbiology. 4th ed. New York: Churchill 

Livingstone; 1996. Available at: http://www.gsbs.utmb.edu/ 

microbook/ch028.htm.* Accessed 4 Jun 2007. 

Alvarez J, Sáez JL, García N, Serrat C, Pérez-Sancho M, González 

S, Ortega MJ, Gou J, Carbajo L, Garrido F, Goyache J, 

Domínguez L. Management of an outbreak of brucellosis due to 

B. melitensis in dairy cattle in Spain. Res Vet Sci. 

2011;90(2):208-11. 

Apa H, Keskin S, Gülfidan G, Yaman Y, Devrim I. An infant with 

acute brucellosis presenting with Coombs-positive autoimmune 

hemolytic anemia: is breastfeeding guilty for transmission? 

Vector Borne Zoonotic Dis. 2013;13(7):509-12. 

Atluri VL, Xavier MN, de Jong MF, den Hartigh AB, Tsolis RM. 

Interactions of the human pathogenic Brucella species with their 

hosts. Annu Rev Microbiol. 2011;65:523-41.  

Ayala SM, Hasan DB, Celestino CA, Escobar GI, Zhao DM, Lucero 

NE. Validation of a simple universal IELISA for the diagnosis 

of human brucellosis. Eur J Clin Microbiol Infect Dis. 

2014;33(7):1239-46. 

Aydın B, Beken S, Akansel R, Dilli D, Okumuş N, Zenciroğlu A, 

Tanır G. Prematurity due to maternal Brucella infection and 

review of the literature. Turk J Pediatr. 2013;55(4):433-7. 

Baldi PC, Giambartolomei  GH. Pathogenesis and pathobiology  

of zoonotic brucellosis in humans. Rev Sci Tech. 

2013;32:117-25. 

Beauvais W, Musallam I, Guitian J. Vaccination control programs 

for multiple livestock host species: an age-stratified, seasonal 

transmission model for brucellosis control in endemic settings. 

Parasit Vectors. 2016;9:55. 

Behroozikhah AM, Bagheri Nejad R, Amiri K, Bahonar AR. 

Identification at biovar level of Brucella isolates causing 

abortion in small ruminants of Iran. J Pathog. 

2012;2012:357235. 

Benkirane A, Idrissi AH, Doumbia A, de Balogh K. Innocuity and 

immune response to Brucella melitensis Rev.1 vaccine in 

camels (Camelus dromedarius). Open Vet J. 2014;4(2):96-

102.  

Blasco JM, Molina-Flores B. Control and eradication of Brucella 

melitensis infection in sheep and goats. Vet Clin North Am 

Food Anim Pract. 2011;27(1):95-104.  

Cacace ML, Claros EA, Erazu KA, Escobar GI, Lucero NE. 

Congenital brucellosis in an infant. Vector Borne Zoonotic Dis. 

2013;13(7):513-5. 

Calfee MW, Wendling M. The effects of environmental conditions 

on persistence and inactivation of Brucella suis on building 

material surfaces. Lett Appl Microbiol. 2012;54(6):504-10.  

Campbell JI, Lan NPH, Phuong PM, Chau LB, Trung Pham Duc, 

Guzmán-Verri C, Ruiz-Villalobos N, Minh TPT, Muñoz Álvaro 

PM, Moreno E, Thwaites GE, Rabaa MA, Chau NVV, Baker S. 

Human Brucella melitensis infections in southern Vietnam. Clin 

Microbiol Infect. 2017;23(11):788-90.  

Casanova A, Ariza J, Rubio M, Masuet C, Díaz R. BrucellaCapt 

versus classical tests in the serological diagnosis and 

management of human brucellosis. Clin Vaccine Immunol. 

2009; 16(6): 844-51. 

Castaño MJ, Solera J. Chronic brucellosis and persistence of 

Brucella melitensis DNA. J Clin Microbiol. 2009;47(7):2084-9.  

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
http://www.merckmanuals.com/professional
http://www.merckvetmanual.com/
http://www.who.int/topics/brucellosis/en/
http://www.oie.int/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php


Brucella melitensis 

© 2007-2018 www.cfsph.iastate.edu  Email: cfsph@iastate.edu page 8 of 11 

Centers for Disease Control and Prevention (CDC). Brucellosis 

reference guide. Exposures, testing and prevention. CDC; 2017 

Feb. Available at: 

https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-

guide.pdf.  Accessed 20 Mar 2018.  

Centers for Disease Control and Prevention (CDC). Brucellosis 

[website online]. CDC; 2017 Sept. Available at: 

https://www.cdc.gov/brucellosis/.  Accessed 3 Mar 2018. 

Chenais E, Bagge E, Lambertz ST, Artursson K. Yersinia 

enterocolitica serotype O:9 cultured from Swedish sheep 

showing serologically false-positive reactions for Brucella 

melitensis. Infect Ecol Epidemiol. 2012;2.  

Colmenero JD, Clavijo E, Morata P, Bravo MJ, Queipo-Ortuño 

MI. Quantitative real-time polymerase chain reaction 

improves conventional microbiological diagnosis in an 

outbreak of brucellosis due to ingestion of unpasteurized goat 

cheese. Diagn Microbiol Infect Dis. 2011;71(3):294-6.  

Cutler SJ, Whatmore AM, Commander NJ. Brucellosis--new 

aspects of an old disease. J Appl Microbiol. 2005;98:1270-81. 

Dash N, Al-Zarouni M, Rattan A, Panigrahi D. Misidentification of 

Brucella melitensis as Bergeyella zoohelcum by MicroScan 

WalkAway®: a case report. Med Princ Pract. 2012;21(5):495-7.  

De Miguel MJ, Marín CM, Muñoz PM, Dieste L, Grilló MJ, 

Blasco JM. Development of a selective culture medium for 

primary isolation of the main Brucella species. J Clin 

Microbiol. 2011;49(4):1458-63.  

Denes B. Serological findings obtained in cattle herds immunised 

with the Brucella melitensis Rev.1 and the B. abortus B19 

vaccine in Mongolia. Acta Vet Hung. 1997;45:33-43. 

Denisov AA, Sclyarov OD, Salmakov KM, Shumilov KV. The 

Russian experience in brucellosis veterinary public health. 

Rev Sci Tech. 2013;32;229-37. 

Díaz Aparicio E. Epidemiology of brucellosis in domestic animals 

caused by Brucella melitensis, Brucella suis and Brucella 

abortus. Rev Sci Tech. 2013;32(1):43-51, 53-60. 

Di Giannatale E, De Massis F, Ancora M, Zilli K, Alessiani A. 

Typing of Brucella field strains isolated from livestock 

populations in Italy between 2001 and 2006. Vet Ital. 

2008;44:3838. 

Ducrotoy M, Bertu WJ, Matope G, Cadmus S, Conde-Álvarez R, Gusi 

AM, Welburn S, Ocholi R, Blasco JM, Moriyón I. Brucellosis in 

Sub-Saharan Africa: Current challenges for management, diagnosis 

and control. Acta Trop. 2017;165:179-93.  

Ducrotoy MJ, Conde-Álvarez R, Blasco JM, Moriyón I. A review 

of the basis of the immunological diagnosis of ruminant 

brucellosis. Vet Immunol Immunopathol. 2016;171:81-102. 

El-Tras WF, Tayel AA, Eltholth MM, Guitian J. Brucella 

infection in freshwater fish: Evidence for natural infection of 

Nile catfish, Clarias gariepinus, with Brucella melitensis. Vet 

Microbiol. 2010;141(3-4):321-5. 

Ferroglio E, Tolari F, Bollo E, Bassano B. Isolation of Brucella 

melitensis from alpine ibex. J Wildl Dis. 1998;34(2):400-2. 

Flury D, Behrend H, Sendi P, von Kietzell M, Strahm C. Brucella 

melitensis prosthetic joint infection. J Bone Jt Infect. 

2017;2(3):136-42.  

Fruchtman Y, Segev RW, Golan AA, Dalem Y, Tailakh MA, 

Novak V, Peled N, Craiu  M, Leibovitz E. Epidemiological, 

diagnostic, clinical, and therapeutic aspects of Brucella 

bacteremia in children in southern Israel: a 7-year 

retrospective study (2005-2011). Vector Borne Zoonotic Dis. 

2015;15(3):195-201.  

Ganter M. Zoonotic risks from small ruminants. Vet Microbiol. 

2015;181(1-2):53-65.  

Garin-Bastuji B, Blasco JM, Grayon M, Verger JM. Brucella 

melitensis infection in sheep: present and future. Vet Res. 

1998;29(3-4):255-74. 

Garin-Bastuji B, Hars J, Drapeau A, Cherfa MA, Game Y, Le 

Horgne JM, Rautureau S, Maucci E, Pasquier JJ, Jay M, Mick 

V. Reemergence of Brucella melitensis in wildlife, France. 

Emerg Infect Dis. 2014;20(9):1570-1.  

Garner G, Saville P, Fediaevsky A. Manual for the recognition of 

exotic diseases of livestock: A reference guide for animal health 

staff [online]. Food and Agriculture Organization of the United 

Nations (FAO); 2003. B152 - Caprine and ovine brucellosis 

(excluding B. ovis). Available at: 

http://www.spc.int/rahs/Manual/Caprine-Ovine/ 

OVINEBRUCELLOSISE.htm.* Accessed 4 Jun 2007. 

Garrido-Abellan F, Duran-Ferrer M, MacMillan A, Minas A, 

Nicolleti P, Vecchi G. Brucellosis in sheep and goats 

(Brucella melitensis). Report of the Scientific Committee on 

Animal Health and Animal Welfare. European Commission. 

Health and Consumer Protection Directorate General; 2001 

Jul. Available at: 

https://ec.europa.eu/food/sites/food/files/safety/docs/sci-

com_scah_out59_en.pdf.* Accessed 4 Jun 2007. 

Godfroid J, Cloeckaert A, Liautard JP, Kohler S, Fretin D, 

Walravens K, Garin-Bastuji B, Letesson JJ. From the 

discovery of the Malta fever's agent to the discovery of a 

marine mammal reservoir, brucellosis has continuously been a 

re-emerging zoonosis. Vet Res. 2005;36:313-26. 

Godfroid J, Garin-Bastuji B, Saegerman C, Blasco JM. Brucellosis 

in terrestrial wildlife. Rev Sci Tech. 2013;32(1):27-42.  

Godfroid J, Nielsen K, Saegerman C. Diagnosis of brucellosis in 

livestock and wildlife. Croat Med J. 2010;51(4):296-305. 

Gulsun S, Aslan S, Satici O, Gul T. Brucellosis in pregnancy. Trop 

Doct. 2011;41(2):82-4.  

Gwida M, El-Gohary A, Melzer F, Khan I, Rösler U, Neubauer H. 

Brucellosis in camels. Res Vet Sci. 2012;92(3):351-5.  

Hakko E, Ozdamar M, Turkoglu S, Calangu S. Acute prostatitis as 

an uncommon presentation of brucellosis. BMJ Case Rep. 

2009;2009. pii: bcr12.2008.1370.  

Haran M, Agarwal A, Kupfer Y, Seneviratne C, Chawla K, Tessler 

S, 2011. Brucellosis presenting as septic shock. BMJ Case 

Reports. 2011 Mar 10;2011. pii: bcr1220103586. 

Herrick JA, Lederman RJ, Sullivan B, Powers JH, Palmore TN. 

Brucella arteritis: clinical manifestations, treatment, and 

prognosis. Lancet Infect Dis. 2014;14(6):520-6. 

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva TJP. 

Manual on meat inspection for developing countries [online]. FAO 

animal production and health paper 119. Publishing and 

Multimedia Service, Information Division, FAO; 1994 (reprinted 

2000). Brucellosis. Available at: http://www.fao.org/ 

docrep/003/t0756e/T0756E03.htm#ch3.3.7.* Accessed 4 Jun 2007. 

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.cdc.gov/brucellosis/


Brucella melitensis 

© 2007-2018 www.cfsph.iastate.edu  Email: cfsph@iastate.edu page 9 of 11 

Higgins JL, Gonzalez-Juarrero M, Bowen RA. Evaluation of 

shedding, tissue burdens, and humoral immune response in 

goats after experimental challenge with the virulent Brucella 

melitensis strain 16M and the reduced virulence vaccine strain 

Rev. 1. PLoS One. 2017;12(10):e0185823. 

Hinić V, Brodard I, Petridou E, Filioussis G, Contos V, Frey J, 

Abril C. Brucellosis in a dog caused by Brucella melitensis Rev 

1. Vet Microbiol. 2010;141(3-4):391-2.  

Kaden R, Ferrari S , Alm E, Wahab T . A novel real-time PCR 

assay for specific detection of Brucella melitensis. BMC Infect 

Dis. 2017;17(1):230.  

Karcaaltincaba D, Sencan I, Kandemir O, Guvendag-Guven ES, 

Yalvac S. Does brucellosis in human pregnancy increase 

abortion risk? Presentation of two cases and review of 

literature. J Obstet Gynaecol Res. 2010;36(2):418-23.  

Knudsen A, Kronborg G, Dahl Knudsen J, Lebech AM. 

Laboratory exposure to Brucella melitensis in Denmark: a 

prospective study. J Hosp Infect. 2013;85(3):237-9.  

Kortepeter M, Christopher G, Cieslak T, Culpepper R, Darling R, 

Pavlin J, Rowe J, McKee K, Eitzen E, editors. Medical 

management of biological casualties handbook [online]. 4th 

ed. United States Department of Defense; 2001. Brucellosis. 

Available at: http://www.vnh.org/BIOCASU/7.html.* 

Accessed 16 Dec 2002. 

Liu W, Jing Z, Ou Q, Cui B, He Y, Wu Q. Complete genome 

sequence of Brucella melitensis biovar 3 strain NI, isolated 

from an aborted bovine fetus. J Bacteriol. 2012;194(22):6321. 

Lucero NE, Ayala SM, Escobar GI, Jacob NR. Brucella isolated in 

humans and animals in Latin America from 1968 to 2006. 

Epidemiol Infect. 2008;136(4):496-503.  

Marchand P, Freycon P, Herbaux JP, Game Y, Toïgo C, Gilot-

Fromont E, Rossi S, Hars J. Sociospatial structure explains 

marked variation in brucellosis seroprevalence in an Alpine 

ibex population. Sci Rep. 2017;7(1):15592. 

Méndez-González KY, Hernández-Castro R, Carrillo-Casas EM, 

Monroy JF, López-Merino A, Suárez-Güemes F. Brucella 

melitensis survival during manufacture of ripened goat cheese 

at two temperatures. Foodborne Pathog Dis. 2011;8(12):1257-

61.  

Meneses A, Epaulard O, Maurin M, Gressin R, Pavese P, Brion 

JP, Garin-Bastuji B, Stahl JP. [Brucella bacteremia 

reactivation 70 years after the primary infection]. Med Mal 

Infect. 2010;40(4):238-40.  

Menshawy AM, Perez-Sancho M, Garcia-Seco T, Hosein HI, 

García N, Martinez I, Sayour AE, Goyache J, Azzam RA, 

Dominguez L, Alvarez J. Assessment of genetic diversity of 

zoonotic Brucella spp. recovered from livestock in Egypt 

using multiple locus VNTR analysis. Biomed Res Int. 

2014;2014:353876.  

Mesner O, Riesenberg K, Biliar N, Borstein E, Bouhnik L, Peled 

N, Yagupsky P. The many faces of human-to-human 

transmission of brucellosis: Congenital infections and 

outbreak of nosocomial disease related to an unrecognized 

clinical case. Clin Infect Dis 2007; 45:el35–e140. 

Metin A, Akdeniz H, Buzgan T, Delice I. Cutaneous findings 

encountered in brucellosis and review of the literature. Int J 

Dermatol. 2001;40:434-8. 

Mick V, Le Carrou G, Corde Y, Game Y, Jay M, Garin-Bastuji B. 

Brucella melitensis in France: persistence in wildlife and 

probable spillover from Alpine ibex to domestic animals. 

PLoS One. 2014;9(4):e94168.  

Mikolon AB, Gardner IA, Hietala SK, Hernandez de Anda J, 

Chamizo Pestaña E, Hennager SG, Edmondson AJ. Evaluation 

of North American antibody detection tests for diagnosis of 

brucellosis in goats. J Clin Microbiol. 1998;36(6):1716-22. 

Moreno E, Moriyon I. Brucella melitensis: a nasty bug with 

hidden credentials for virulence. Proc Natl Acad Sci U S A. 

2002;99:443-8.  

Muendo EN, Mbatha PM, Macharia J, Abdoel TH, Janszen PV, 

Pastoor R, Smits HL. Infection of cattle in Kenya with 

Brucella abortus biovar 3 and Brucella melitensis biovar 1 

genotypes. Trop Anim Health Prod. 2012;44(1):17-20.  

Mühldorfer K, Wibbelt G, Szentiks CA, Fischer D, Scholz HC, 

Zschöck M, Eisenberg T. The role of 'atypical' Brucella in 

amphibians: are we facing novel emerging pathogens? J Appl 

Microbiol. 2017;122(1):40-53.  

Musallam II, Abo-Shehada MN, Hegazy YM, Holt HR, Guitian 

FJ. Systematic review of brucellosis in the Middle East: 

disease frequency in ruminants and humans and risk factors 

for human infection. Epidemiol Infect. 2016;144(4):671-85.  

Neglia G, Veneziano V, De Carlo E, Galiero G, Borriello G, 

Francillo M, Campanile G, Zicarelli L, Manna L. Detection of 

Brucella abortus DNA and RNA in different stages of 

development of the sucking louse Haematopinus tuberculatus. 

BMC Vet Res. 2013;9(1):1-9. 

Nicoletti P. Diagnosis and treatment of canine brucellosis. In Kirk 

RW, Bonagura JD, editors. Current veterinary therapy X. 

Small animal practice. Philadelphia, PA: WB Saunders; 1989. 

p. 1317-20. 

Norman FF, Monge-Maillo B, Chamorro-Tojeiro S, Pérez-Molina 

JA, López-Vélez R. Imported brucellosis: A case series and 

literature review. Travel Med Infect Dis. 2016;14(3):182-99.  

Ögredici Ö, Erb S, Langer I, Pilo P, Kerner A, Haack HG, 

Cathomas G, Danuser J, Pappas G, Tarr PE. Brucellosis 

reactivation after 28 years. Emerg Infect Dis. 

2010;16(12):2021-2.  

Olsen SC, Palmer MV. Advancement of knowledge of Brucella 

over the past 50 years. Vet Pathol. 2014;51(6):1076-89.  

Ostrowski S, Anajariyya S, Kamp EM, Bedin E. Isolation of 

Brucella melitensis from an Arabian oryx (Oryx leucoryx). Vet 

Rec. 2002;150(6):186-8. 

Pappas G. The changing Brucella ecology: novel reservoirs, new 

threats. Int J Antimicrob Agents. 2010;36 Suppl 1:S8-11.  

Poester FP, Samartino LE, Santos RL. Pathogenesis and 

pathobiology  of brucellosis in livestock. Rev Sci Tech. 

2013;32:105-15. 

Poulou A,Markou F, Xipolitos I, Skandalakis PN. A rare case of 

Brucella melitensis infection in an obstetrician during the 

delivery of a transplacentally infected infant. J Infect 2006; 

53:e39–41. 

Pritulin PI. On the transmission of brucellosis by the pasture ticks 

Dermacentor nuttallia and Hyalomma marginatum. 

Veterinariya 1954;7:31-3. 

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu


Brucella melitensis 

© 2007-2018 www.cfsph.iastate.edu  Email: cfsph@iastate.edu page 10 of 11 

Public Health Agency of Canada. Material Safety Data Sheet – 

Brucella spp. Office of Laboratory Security; 1999 Jan. 

Available at: https://www.canada.ca/en/public-

health/services/laboratory-biosafety-biosecurity/pathogen-

safety-data-sheets-risk-assessment/brucella-b-abortus-b-canis-

b-melitensis-b-suis-material-safety-data-sheets-msds.html.* 

Accessed 4 Jun 2007. 

Radwan AI, Bekairi SI, al-Bokmy AM, Prasad PV, Mohamed 

OM, Hussain ST. Successful therapeutic regimens for treating 

Brucella melitensis and Brucella abortus infections in cows. 

Rev Sci Tech. 1993;12(3):909-22. 

Radwan AI, Bekairi SI, Mukayel AA. Treatment of Brucella 

melitensis infection in sheep and goats with oxytetracycline 

combined with streptomycin. Rev Sci Tech. 1992;11(3):845-57. 

Reddy S, Manuel R, Sheridan E, Sadler G, Patel S, Riley P. 

Brucellosis in the UK: a risk to laboratory workers? 

Recommendations for prevention and management of 

laboratory exposure. J Clin Pathol 2010;63:90e92. 

Rossetti CA, Arenas-Gamboa AM, Maurizio E. Caprine 

brucellosis: A historically neglected disease with significant 

impact on  public health. PLoS Negl Trop Dis. 

2017;11(8):e0005692.  

Rubach MP, Halliday JE, Cleaveland S, Crump JA. Brucellosis in 

low-income and middle-income countries. Curr Opin Infect 

Dis. 2013;26(5):404-12. 

Saini S, Gupta VK, Gururaj K, Singh DD, Pawaiya RVS, 

Gangwar NK, Mishra AK, Dwivedi D, Andani D, Kumar A, 

Goswami TK. Comparative diagnostic evaluation of OMP31 

gene based TaqMan® real-time PCR assay with visual LAMP 

assay and indirect ELISA for caprine brucellosis. Trop Anim 

Health Prod. 2017;49(6):1253-64.  

Salem SF, Mohsen A. Brucellosis in fish. Vet Med-Czech. 

1997;42:5-7. 

Sam IC, Karunakaran R, Kamarulzaman A, Ponnampalavanar S, 

Syed Omar SF, Ng KP, Mohd Yusof MY, Hooi PS, Jafar FL, 

Abubakar S. A large exposure to Brucella melitensis in a 

diagnostic laboratory. J Hosp Infect. 2012;80(4):321-5. 

Samaha H, Al-Rowaily M, Khoudair RM, Ashour HM. 

Multicenter study of brucellosis in Egypt. Emerg Infect Dis. 

2008;14(12):1916-8.  

Sanaei Dashti A, Karimi A. Skeletal involvement of Brucella 

melitensis in children: A systematic review. Iran J Med Sci. 

2013;38(4):286-92. 

Sauret JM, Vilissova N. Human brucellosis. J Am Board Fam 

Pract. 2002;15:401-6.  

Schiemann B, Staak C. Brucella melitensis in impala (Aepyceros 

melampus). Vet Rec. 1971;88:344. 

Scholz HC, Vergnaud G. Molecular characterisation of Brucella 

species. Rev Sci Tech. 2013;32:149-62. 

Schumaker BA, Mazet JA, Gonzales BJ, Elzer PH, Hietala SK, 

Ziccardi MH. Evaluation of the Western immunoblot as a 

detection method for Brucella abortus exposure in elk. J Wildl 

Dis. 2010;46(1):87-94. 

Seleem MN, Boyle SM, Sriranganathan N. Brucellosis: a re-

emerging zoonosis. Vet Microbiol. 2010;140(3-4):392-8.  

Solera J, Solís García Del Pozo J. Treatment of pulmonary 

brucellosis: a systematic review. Expert Rev Anti Infect Ther. 

2017;15(1):33-42.  

Spicić S, Zdelar-Tuk M, Racić I, Duvnjak S, Cvetnić Z. 

Serological, bacteriological, and molecular diagnosis of 

brucellosis in domestic animals in Croatia. Croat Med J. 

2010;51(4):320-6. 

Sprague LD, Al-Dahouk S, Neubauer H. A review on camel 

brucellosis: a zoonosis sustained by ignorance and 

indifference. Pathog Glob Health. 2012;106(3):144-9.  

Tibary A, Fite C, Anouassi A, Sghiri A. Infectious causes of 

reproductive loss in camelids. Theriogenology. 2006;66:633-

47. 

Traxler RM, Lehman MW, Bosserman EA, Guerra MA, Smith 

TL. A literature review of laboratory-acquired brucellosis. J 

Clin Microbiol. 2013;51(9):3055-62.  

Tuon FF, Gondolfo RB, Cerchiari N. Human-to-human 

transmission of Brucella - a systematic review. Trop Med Int 

Health. 2017;22(5):539-46.  

Ulu-Kilic A, Metan G, Alp E. Clinical presentations and diagnosis of 

brucellosis. Recent Pat Antiinfect Drug Discov. 2013;8:34-41. 

U.S. Department of Agriculture, Animal and Plant Health 

Inspection Service [USDA-APHIS]. Center for Emerging 

Issues [CEI]. Brucella melitensis in Texas, October 1999. 

Impact worksheet [online]. USDA APHIS, CEI; 1999. 

Available at: 

http://www.aphis.usda.gov/vs/ceah/cei/taf/iw_1999_files/dom

estic/brucellatexas_1099.htm.* Accessed 4 Jun 2007. 

van Straten M, Bardenstein S, Keningswald G, Banai M. Brucella 

abortus S19 vaccine protects dairy cattle against natural 

infection with Brucella melitensis. Vaccine. 

2016;34(48):5837-9.  

Verger JM, Garin-Bastuji B, Grayon M, Mahé AM.  [Bovine 

brucellosis caused by Brucella melitensis in France]. Ann 

Rech Vet. 1989;20(1):93-102. 

Vilchez G, Espinoza M, D'Onadio G, Saona P, Gotuzzo E. 

Brucellosis in pregnancy: clinical aspects and obstetric 

outcomes. Int J Infect Dis. 2015;38:95-100. 

Wang Q, Zhao S, Wureli H, Xie S, Chen C, Wei Q, Cui B, Tu C, 

Wang Y. Brucella melitensis and B. abortus in eggs, larvae 

and engorged females of Dermacentor marginatus. Ticks Tick 

Borne Dis. 2018 Mar 26 [Epub ahead of print]. 

Wareth G, Hikal A, Refai M, Melzer F, Roesler U, Neubauer H. 

Animal brucellosis in Egypt. J Infect Dev Ctries. 

2014;8(11):1365-73.  

Wareth G, Melzer F, Elschner MC, Neubauer H, Roesler U. 

Detection of Brucella melitensis in bovine milk and milk 

products from apparently healthy animals in Egypt by real-

time PCR. J Infect Dev Ctries. 2014;8(10):1339-43.  

Wernery U. Camelid brucellosis: a review. Rev Sci Tech. 

2014;33(3):839-57. 

World Health Organisation (WHO). Brucellosis in humans and 

animals. WHO; 2006. Available at: 

http://www.who.int/csr/resources/publications/deliberate/WH

O_CDS_EPR_2006_7/en/.  Accessed 5 Mar 2018. 

World Organization for Animal Health (OIE) . Manual of 

diagnostic tests and vaccines for terrestrial animals. Paris: 

OIE; 2016. Brucellosis (Brucella abortus, B. melitensis and B. 

suis) (infection with B. abortus, B. melitensis and B. suis . 

Available at: 

http://www.oie.int/fileadmin/Home/eng/Health_standards/tah

m/2.01.04_BRUCELLOSIS.pdf.  Accessed 11 Mar 2018. 

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
http://www.who.int/csr/resources/publications/deliberate/WHO_CDS_EPR_2006_7/en/
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.01.04_BRUCELLOSIS.pdf
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.01.04_BRUCELLOSIS.pdf


Brucella melitensis 

© 2007-2018 www.cfsph.iastate.edu  Email: cfsph@iastate.edu page 11 of 11 

Wyatt HV. Lessons from the history of brucellosis. Rev Sci Tech. 

2013;32:17-25. 

Zai X, Yang Q, Liu K, Li R, Qian M, Zhao T, Li Y, Yin Y, Dong 

D, Fu L, Li S, Xu J, Chen W. A comprehensive 

proteogenomic study of the human Brucella vaccine strain 104 

M. BMC Genomics. 2017;18(1):402. 

Zamri-Saad M, Kamarudin MI. Control of animal brucellosis: The 

Malaysian experience. Asian Pac J Trop Med. 

2016;9(12):1136-40. 

Zhu L, Feng Y, Zhang G, Jiang H, Zhang Z, Wang N, Ding J, Suo 

X. Brucella suis strain 2 vaccine is safe and protective against 

heterologous Brucella spp. infections. Vaccine. 

2016;34(3):395-400.  

 

*Link is defunct 

http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu

	Brucellosis:  Brucella melitensis
	Importance
	Etiology
	Species Affected
	Zoonotic potential

	Geographic Distribution
	Transmission
	Disinfection

	Infections in Animals
	Incubation Period
	Clinical Signs
	Post Mortem Lesions      Click to view images
	Diagnostic Tests
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality

	Infections in Humans
	Incubation Period
	Clinical Signs
	Diagnostic Tests
	Treatment
	Prevention
	Morbidity and Mortality

	Internet Resources
	Acknowledgements
	References

