Bovine Tuberculosis p2.
Importance 
Bovine tuberculosis is a chronic bacterial disease of cattle that occasionally affects other species of mammals. This disease is a significant zoonosis that can spread to humans, typically by the inhalation of aerosols or the ingestion of unpasteurized milk. In developed countries, eradication programs have reduced or eliminated tuberculosis in cattle, and human disease is now rare; however, reservoirs in wildlife can make complete eradication difficult. Bovine tuberculosis is still common in less developed countries, and severe economic losses can occur from livestock deaths, chronic disease and trade restrictions. In some situations, this disease may also be a serious threat to endangered species. 

Etiology 
Bovine tuberculosis results from infection by Mycobacterium bovis, a Gram positive, acid-fast bacterium in the Mycobacterium tuberculosis complex of the family Mycobacteriaceae. 

Species Affected 
Cattle are the primary hosts for M. bovis, but other domesticated and wild mammals can also be infected. Known maintenance hosts include brush–tailed opossums (and possibly ferrets) in New Zealand, badgers in the United Kingdom and Ireland, bison and elk in Canada, and kudu and African buffalo in southern Africa. White-tailed deer in the United States (Michigan) have been classified as maintenance hosts; however, some authors now believe this species may be a spillover host that maintains the organism only when its population density is high. Species reported to be spillover hosts include sheep, goats, horses, pigs, dogs, cats, ferrets, camels, llamas, many species of wild ruminants including deer and elk; elephants, rhinoceroses, foxes, coyotes, mink, primates, opossums, otters, seals, sea lions, hares, raccoons, bears, warthogs, large cats (including lions, tigers, leopards, cheetahs and lynx) and several species of rodents. Most mammals may be susceptible. 

Geographic Distribution 
Although bovine tuberculosis was once found worldwide, control programs have eliminated or nearly eliminated this disease from domesticated animals in many countries. Nations currently classified as tuberculosis-free include Australia, Iceland, Denmark, Sweden, Norway, Finland, Austria, Switzerland, Luxembourg, Latvia, Slovakia, Lithuania, Estonia, the Czech Republic, Canada, Singapore, Jamaica and, Barbados. 

Transmission 
M. bovis can be transmitted by the inhalation of aerosols, by ingestion, or through breaks in the skin. The importance of these routes varies between species. Bovine tuberculosis is usually maintained in cattle populations, but a few other species can become reservoir hosts. Most species are considered to be spillover hosts. 

Cattle shed M. bovis in respiratory secretions, feces and milk, and sometimes in the urine, vaginal secretions or semen. Large numbers of organisms may be shed in the late stages of infection. Asymptomatic carriers occur. In most cases, M. bovis is transmitted between cattle in aerosols during close contact. Some animals become infected when they ingest the organism; this route may be particularly important in calves that nurse from infected cows. Cutaneous, genital, and congenital infections have been seen but are rare. All infected cattle may not transmit the disease. Ingestion appears to be the primary route of transmission in pigs, ferrets, cats and probably deer. In addition, cats can be infected by the respiratory route or via percutaneous transmission in bites and scratches. 

M. bovis can infect humans, primarily by the ingestion of un pasteurized dairy products but also in aerosols and through breaks in the skin. Raw or undercooked meat can also be a source of the organism. Person-to-person transmission is rare in immunocompetent individuals, but M. bovis has occasionally been transmitted within small clusters of people, particularly alcoholics or HIV-infected individuals. Rarely, humans have infected cattle via aerosols or in urine. 

M. bovis can survive for several months in the environment, particularly in cold, dark and moist conditions. At 12-24°C (54-75°F), the survival time varies from 18 to 332 days, depending on the exposure to sunlight. 

Clinical Signs 
Tuberculosis is usually a chronic debilitating disease in cattle, but it can occasionally be acute and rapidly progressive. Early infections are often asymptomatic. In countries with eradication programs, most infected cattle are identified early and symptomatic infections are uncommon. In the late stages, common symptoms include progressive emaciation, a low–grade fluctuating fever, weakness and inappetence. Animals with pulmonary involvement usually have a moist cough that is worse in the morning, during cold weather or exercise, and may have dyspnea or tachypnea. In the terminal stages, animals may become extremely emaciated and develop acute respiratory distress. In some animals, the retropharyngeal or other lymph nodes enlarge and may rupture and drain. Greatly enlarged lymph nodes can also obstruct blood vessels, airways, or the digestive tract. If the digestive tract is involved, intermittent diarrhea and constipation may be seen. In cervids, bovine tuberculosis may be a subacute or chronic disease, and the rate of progression is variable. In some animals, the only symptom may be abscesses of unknown origin in isolated lymph nodes, and symptoms may not develop for several years. In other cases, the disease may be disseminated, with a rapid, fulminating course. 

In cats, the symptoms may include weight loss, a persistent or fluctuating low-grade fever, dehydration, decreased appetite and possibly episodes of vomiting or diarrhea. If the respiratory tract is involved, the cat may have coughing, dyspnea and rales. Respiratory failure can occur with exertion, if there is significant pleural exudate. In the abdominal form, enlarged mesenteric lymph nodes may be palpable. Skin infections are also common in cats, and may appear as a soft swelling or flat ulcer, most often on the face, neck or shoulders. Draining fistulas or tracts may be seen. In some cats, bovine tuberculosis appears as a deformity of the forehead or bridge of the nose. In the late stages, these infections can expose and destroy the bones of the nose and face. An unusual form of tuberculosis in cats mainly affects the eyes. The first symptom may be blindness or abnormal pupillary responses. Retinal detachment may be seen, and webs of exudate can be found in the vitreous humor. When the anterior portions of the eye become involved, the iris is thickened and discolored, and lacework is found on the anterior surface of the lens. Pericorneal congestion and vascularization, and conjunctivitis can be seen the late stages of the disease. Abscesses can also occur in periorbital tissues. 

In brush-tailed opossums, bovine tuberculosis is usually a fulminating pulmonary disease that typically lasts two to six months. In the final stage of the disease, animals become disoriented, cannot climb, and may be seen wandering about in daylight. In contrast, most infected badgers have no visible lesions and can survive for many years. In symptomatic badgers, bovine tuberculosis is primarily a respiratory disease.

Post Mortem Lesions 
Bovine tuberculosis is characterized by the formation of granulomas (tubercles) where bacteria have localized. These granulomas are usually yellowish and either caseous, caseo-calcareous or calcified. They are often encapsulated. In some species such as deer, the lesions tend to resemble abscesses rather than typical tubercles. Some tubercles are small enough to be missed by the naked eye, unless the tissue is sectioned. 

In cattle, tubercles are found in the lymph nodes, particularly those of the head and thorax. They are also common in the lung, spleen, liver and the surfaces of body cavities. In disseminated cases, multiple small granulomas may be found in numerous organs. Lesions are sometimes found on the female genitalia, but are rare on the male genitalia. In countries with good control programs, infected cattle typically have few lesions at necropsy. Most of these lesions are found in the lymph nodes associated with the respiratory system. However, small lesions can often be discovered in the lungs of these animals if the tissues are sectioned. 

In cervids, tubercles are most common in the lymph nodes of the head and thorax, particularly the medial retropharyngeal lymph nodes. Discharging sinus tracts from the cranial lymph nodes occur in some species. Large abscesses may also be fund in the mesenteric lymph nodes. In white-tailed deer, the medial retropharyngeal lymph nodes and tonsils are often involved, and sinus tracts are uncommon. 

M. bovis tubercles are not usually calcified in cats or dogs. In cats, they can be found in the lymph nodes, lungs and other organs. Pleuritis, peritonitis and pericarditis may also be seen. In dogs, tubercles are common in the lymph nodes, lungs, liver, kidney, pleura and peritoneum, and straw-colored fluid may be found in the thorax. 

Although some infected badgers have disseminated disease, many others may have minimal, localized lesions. Tubercles are found most often in the lungs and associated lymph nodes, but may also be found in other lymph nodes and visceral organs. In contrast, brush-tailed opossums tend to have extensive lung caseation and necrosis. 

Morbidity and Mortality 
In countries with control programs, bovine tuberculosis is often confined to one or two animals in a herd. In two studies of transmission from naturally infected reactor cattle, 0-40% of susceptible contacts became infected and 0-10% developed gross lesions. The severity of the disease varies with the dose of infectious organisms and individual immunity. Infected animals may remain asymptomatic, become ill only after stress or in old age, or develop a chronic, debilitating fatal disease. In developed countries, most reactors are detected during routine testing and mortality from tuberculosis is rare. 

In maintenance hosts other than cattle, the prevalence of infection and the severity of the disease vary with thespecies. In Ireland, more than 40% of culled badgers have been found to carry M. bovis in some studies. Most of these animals remain unaffected: 50-80% of infected badgers have no visible lesions, and 5% or less develop generalized disease. In contrast, bovine disease is usually progressive and fatal in brush-tailed opossums in New Zealand. Although more than 50% of the opossums can be infected in localized areas, the prevalence of infection in this species is typically 1-10%. In the Michigan white-tailed deer population, the annual prevalence varies from 2% to 4%. In affected regions of Canada, the prevalence of M. bovis in wild elk appears to be approximately 1%, but mature males have a prevalence of nearly 5%. 

When bovine tuberculosis is uncontrolled in cattle, a high incidence of disease may be seen in cats; up to 50% of the cats may be infected on affected farms. 

