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is a severe, highly communicable disease of cattle, pigs, sheep, goats and deer. It is caused by one of the smallest disease producing viruses known. There are several different strains of the virus that cause the disease. The strain now in England and Europe is harder on pigs and cattle but milder in sheep and goats. Humans do not catch the virus. The disease is characterized by blister-like lesions on the tongue, nose and lips, in the mouth, on the teats and between the toes which then burst, leaving painful ulcers. The blisters cause a heavy flow of sticky, foamy saliva that hangs from the mouth. Infected animals sway from one foot to the other due to the tenderness of the feet. Although older cattle usually do not die from the infection, they suffer a severe illness which leaves them in a weakened state. They have high fevers, stop eating, give less milk and become lame. 
The virus is extremely contagious and spreads rapidly unless it is contained. This usually requires quarantining infected farms, followed by slaughtering and burning all susceptible animals. Anyone having contact with animals in infected countries should not go near susceptible animals for at least five days. Because the virus is spread so easily, countries with the disease are banned from exporting animals and their products, creating further economic hardship. Foot-and-Mouth Disease was last seen in the United States in 1929. The U.S. Government places an extremely high priority on keeping the disease out of the country. 

History

The cause of FMD was first shown to be viral in 1897 by Friedrich Loeffler. He passed the blood of an infected animal through a Chamberland filter and found that the fluid that was collected could still cause the disease in healthy animals.
FMD occurs throughout much of the world, and whilst some countries have been free of FMD for some time, its wide host range and rapid spread represent cause for international concern. After World War II, the disease was widely distributed throughout the world. In 1996, endemic areas included Asia, Africa, and parts of South America; as of August 2007, Chile is disease free,[4] and Uruguay and Argentina have not had an outbreak since 2001. North America and Australia have been free of FMD for many years. New Zealand has never had a case of foot-and-mouth disease.[5] Most European countries have been recognized as disease free, and countries belonging to the European Union have stopped FMD vaccination.
However, in 2001, a serious outbreak of FMD in Britain resulted in the slaughter of many animals, the postponing of the general election for a month, and the cancellation of many sporting events and leisure activities such as the Isle of Man TT. Due to strict government policies on sale of livestock, disinfection of all persons leaving and entering farms and the cancellation of large events likely to be attended by farmers, a potentially economically disastrous epizootic was avoided in the Republic of Ireland[citation needed], with just one case recorded in Proleek, Co. Louth. In August 2007, FMD was found at two farms in Surrey, England. All livestock were culled and a quarantine erected over the area. There have since been two other suspected outbreaks, although these seem now not to be related to FMD. The only reported cases in 2010 were a false alarm from GIS Alex Baker, as proven false by the Florida Farm and Agricultural Department, and confirmed quarantine/slaughter of cows and pigs has been reported from Miyazaki prefecture in Japan in the month of June after three cows tested positive. A total of some 270,000 cattle have been ordered slaughtered following the disease s outbreak.

Clinical signs

The incubation period for foot-and-mouth disease virus has a range between 2 and 12 days.[6] The disease is characterized by high fever that declines rapidly after two or three days; blisters inside the mouth that lead to excessive secretion of stringy or foamy saliva and to drooling; and blisters on the feet that may rupture and cause lameness. Adult animals may suffer weight loss from which they do not recover for several months as well as swelling in the testicles of mature males, and in cows, milk production can decline significantly. Though most animals eventually recover from FMD, the disease can lead to myocarditis (inflammation of the heart muscle) and death, especially in newborn animals. Some infected animals remain asymptomatic, but they nonetheless carry FMD and can transmit it to others.
Evolution
Of the seven serotypes[7] of this virus, A, C, O, Asia 1 and SAT3 appear to be distinct lineages; SAT 1 and SAT 2 are unresolved clades.[8] The mutation rate of the protein-encoding sequences of strains isolated between 1932 and 2007 has been estimated to be 1.46 × 10(-3) substitutions/site/year, a rate similar to that of other RNA viruses. The most recent common ancestor appears to have evolved ~481 years ago (early 16th century). Skyline plot anaylsis shows a population expansion in the early 20th century, which was then followed by a rapid decline in population size in the late 20th century.
There are at least 7 genotypes of serotype Asia 1.[9]

Transmission

The foot-and-mouth disease virus can be transmitted in a number of ways, including close contact animal-to-animal spread, long-distance aerosol spread and fomites or inanimate objects, typically fodder and motor vehicles. The clothes and skin of animal handlers, such as farmers, standing water, and uncooked food scraps and feed supplements containing infected animal products can harbor the virus as well. Cows can also catch FMD from the semen of infected bulls. Control measures include quarantine and destruction of infected livestock, and export bans for meat and other animal products to countries not infected with the disease.
Just as humans may spread the disease by carrying the virus on their clothes and bodies, animals that are not susceptible to the disease may still aid in spreading it. This was the case in Canada in 1952, when an outbreak flared up again after dogs had carried off bones from dead animals.[1] Wolves are thought to play a similar role in the former Soviet Union.[10]

Vaccination
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Like other viruses, the FMD virus continually evolves and mutates, thus one of the difficulties in vaccinating against it is the huge variation between and even within serotypes. There is no cross-protection between serotypes (meaning that a vaccine for one serotype will not protect against any others) and in addition, two strains within a given serotype may have nucleotide sequences that differ by as much as 30% for a given gene. This means FMD vaccines must be highly specific to the strain involved. Vaccination only provides temporary immunity that lasts from months to years.
Currently, the World Organisation for Animal Health recognizes countries to be in one of three disease states with regards to FMD: FMD present with or without vaccination, FMD-free with vaccination, and FMD-free without vaccination. Countries designated FMD-free without vaccination have the greatest access to export markets, and therefore many developed nations, including Canada, the United States, and the UK, work hard to maintain their current status.
Reasons cited for restricting export from countries using FMD vaccines include, probably most importantly, routine blood tests relying on antibodies cannot distinguish between an infected and a vaccinated animal,[14] which severely hampers screening of animals used in export products, risking a spread of FMD to importing countries. A widespread preventive vaccination would also conceal the existence of the virus in a country. From there, it could potentially spread to countries without vaccine programs. Lastly, an animal infected shortly after being vaccinated can harbor and spread FMD without showing symptoms itself, hindering containment and culling of sick animals as a remedy.
Many early vaccines used dead samples of FMDV to inoculate animals, but those early vaccines sometimes caused real outbreaks. In the 1970s, scientists discovered that a vaccine could be made using only a single key protein from the virus. The task was to produce enough quantities of the protein to be used in the vaccination. On June 18, 1981, the U.S. government announced the creation of a vaccine targeted against FMD, the world s first genetically engineered vaccine.
The North American FMD Vaccine Bank is housed at the United States Department of Agriculture s (USDA) Foreign Animal Disease Diagnostic Laboratory (FADDL) at Plum Island Animal Disease Center. The Center, located 1.5 miles (2.4 km) off the coast of Long Island, NY, is the only place in the United States where scientists can conduct research and diagnostic work on highly contagious animal diseases such as FMD. Because of this limitation, US companies working on FMD usually use facilities in other countries where such diseases are endemic.

