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ABSTRACT 

 
The FMD virus, also known as FMDV, is a member of the Picornaviridae family of the genus Aphthovirus. There 

are seven immunologically distinct FMD virus serotypes, known as Asia-1, A, C, O, South-African Territories 

(SAT) -1, -2, and -3. The disease's clinical symptoms include the development of vesicles on the lips, tongue, 

palate, tooth pads, nose, coronary band, gums, and interdigital spaces. There are many viral, host, and 

environmental factors that affect the epidemiology of FMD, including variations in viral virulence, particle 

stability in diverse microenvironments, and possible long-term survival. FMD can spread in a variety of ways, 

including through human contact with contaminated milk tankers or animal transport vehicles, the use of 

contaminated animal goods, equipment, or vehicles, or by the transmission of windborne viruses. Foot and mouth 

illness is not considered to be a serious public health hazard because the infection seems to be rare and the effects 

are self-limiting. Since the cost of disease control is added to the direct economic losses brought on by animal 

deaths, decreased milk production, and slowed animal growth rates, FMD epidemics indirectly harm the economy. 

Some of the techniques used to control FMD epidemics include mobility restrictions, quarantines, the death of 

infected and exposed animals, and cleaning and disinfecting impacted buildings, equipment, and vehicles. 
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INTRODUCTION 

 

A highly contagious viral illness that affects 

animals with cloven hooves, foot and mouth 

disease (FMD) epidemics have a significant 

negative financial impact on the global livestock 

business (Chanchaidechachai et al., 2022). This 

disease can attack livestock and wild animals 

such as cattle, sheep, buffalo, goats, pigs, deer, 

elephants, and camels (Rodríguez-Habibe et al., 

2020). The illness sometimes produces 

epidemics in once free nations and is endemic in 

portions of South America, Africa, the Middle 

East, and Asia (Jamal & Belsham, 2013). About 

77% of the world’s total livestock population is 

estimated to be affected by FMD; thus, making 

it one of the important illnesses that need to be 

reported to the World Organization for Animal 

Health (Knight-Jones et al., 2017). The livestock 

sector has been seriously threatened by this since 

the sixteenth century (Longjam et al., 2011). 

 

An Italian monk named Hieronymus 

Fracastorius gave the earliest account of foot and 

mouth disease (FMD) in cattle in Venice in 1514 

(Jamal & Belsham, 2013). Affected animals 

refuse to eat, display reddened oral mucosa, and 

have vesicles on their paws and in their mouths. 

Morbidity due to FMD can reach 90-100% 

among susceptible animal populations; however, 

most infected animals recover as mortality is 

generally low, especially in adult animals (1 – 

5%) (Teifke et al., 2012). This description, made 

500 years ago, bears a strong resemblance to 

FMD when viewed today. An estimated 77 – 

80% of the global livestock-keeping regions, 

especially in Asia, Africa, the Middle East, and 

some regions in South America have been 

affected by this disease. 
 

 Globally, FMD continues to afflict more 

than 100 nations, and its distribution largely 

corresponds to economic progress (Pattnaik et 

al., 2012). The FMD virus (FMDV), which is a 

member of the Picornaviridae family of the 

genus Aphthovirus, is known for causing FMD 

(Malik et al., 2017). There are seven different 

FMDV serotypes known: Asia 1, O, A, C, SAT1, 

SAT2, and SAT3 (Ranaweera et al., 2019; Paton 

et al., 2021). FMDV samples from the South 

African FMD outbreak were found to include the 

SAT1, SAT2, and SAT3 FMDV serotypes (Fana 

et al., 2021). Asian serotype 1 was discovered in 

Pakistan. Meanwhile, the last serotype C was 

detected in Kenya and Brazil (Wekesa et al., 

2015). Cloven hooves play a critical 

epidemiological function in keeping the virus in 

the environment, even though FMD can 

inadvertently infect a wide range of host species 

(Grubman & Baxt, 2004). 

 

Clinically, the disease manifests as the 

development of vesicles on the lips, tongue, 

palate, tooth pads, snout, coronary band, gums, 

and interdigital spaces (Arzt et al., 2011). 

Additionally prevalent are drooling, depression, 

lameness, and anorexia, which have a negative 

impact on livestock systems productivity and 

efficiency (Jori et al., 2021). Significant 

economic effects from these epidemics may 

include decreased milk and meat output, 

maintenance expenses, power outages, 

limitations on the trade in animals and animal 

products, and high implementation costs for 

control efforts (Espinosa et al., 2020). The 

current requirement for mass slaughter of 

diseased animals and possible contacts when an 

outbreak arises in an FMD-free area also makes 

FMD a problem for animal welfare (Bradhurst et 

al., 2019). 

 

Even though FMD rarely results in the death 

of older animals, the virus can induce major 

cardiac lesions in young animals with a 

significant mortality rate of 20% or higher. FMD 

typically has a fatality rate below 5% (Mahmoud 

& Galbat, 2017). The main obstacles to 

containing this condition and the reasons it is 

regarded as the most feared viral disease are its 

high prevalence of transmission, wide 

geographic distribution, broad host range, ability 

to identify carrier status, antigenic diversity that 

results in poor cross-immunity, and relatively 

short duration of immunity (Shurbe et al., 2022). 

The main issues with controlling this disease 

include a lack of surveillance, inadequate 

diagnostic tools, and ineffective control 

strategies (Maree et al., 2014). Throughout the 

year, there are still periodic reports of these 

breakouts. 

 

This disease has been wiped out in more 

affluent nations, but the disease's spread to 

underdeveloped nations that are often free of it 

can result in significant economic losses (Limon 

et al., 2020). FMD outbreaks frequently recur in 

these nations despite the implementation of 

prevention and control strategies like a 

combination of stamp policies, increased 

biosecurity, preventative or emergency 



Khairullah et al. 2024 Foot and Mouth Disease in Livestock 175 

vaccinations, movement restrictions, 

strengthened surveillance, education programs, 

and community outreach (Blacksell et al., 2019). 

Due to disparities in animal health priorities, 

varied resources, and varying logistical 

capabilities, these techniques are adopted and 

enforced inconsistently among nations, which 

leads to partial or no results (Gordon et al., 

2022). 

 

The FMD virus is regarded as a serious global 

health issue. The goal of this review is to provide 

a comprehensive explanation of the etiology, 

pathophysiology, epidemiology, diagnosis, 

clinical symptoms, transmission, impact on 

public health, economic impact, and control 

measures against the development of FMD in 

livestock. This review's information was 

compiled to present recent scientific research, 

identify knowledge gaps and study restrictions 

surrounding FMD disease, and provide current 

scientific literature. 

 

Etiology 

 

The Foot and Mouth Disease Virus (FMDV) is 

the sole genus-level representative of the 

Aphthovirus genus that belongs to the 

Picornaviridae family and the first viral 

pathogen to be recognized (Malik et al., 2017). 

There are seven immunologically distinct FMD 

virus serotypes, identified as A, O, C, Asia-1, 

South-African Territories (SAT) -1, -2, and -3, 

which include more than 65 subtypes 

(Ranaweera et al., 2019). Type O stood for the 

Oise in France, while Type A stood for 

Allemagne (Germany). The type C is then 

referred to as the supplementary type in 

Germany (Jamal & Belsham, 2013). About 30 

years later, researchers at The Pirbright Institute, 

United Kingdom in England identified 3 novel 

FMDV serotypes called SAT1, SAT2, and SAT3 

in samples taken from an FMD outbreak in 

South Africa (Banda et al., 2022). First 

identified in a sample from Pakistan was a 

seventh serotype called Asia 1 (Longjam et al., 

2011). 

 

A single-stranded RNA with a positive 

charge and a length of roughly 8500 nucleotides 

is found inside the viral particle, or virion (Gao 

et al., 2016). These are icosahedral particles with 

a smooth surface that have a diameter of about 

30 nm. The structural proteins VP1, VP2, VP3, 

and VP4 are each present in 60 copies (Dong et 

al., 2021). The fourth structural protein (MW8.5 

kDa) is internal, whereas the first three (MW24 

kDa) include a surface component. Additionally, 

virions typically contain one or two VP0 units, 

which are the forerunners of VP2 and VP4 (Park 

et al., 2022). The structural protein VP1-3 folds 

into eight strands that join to create the majority 

of the capsid structure, forming a 13-barrel 

wedge shape (Longjam et al., 2011). The 

FMDV's three-dimensional structure has shown 

notable surface features made of loops between 

the G and H strands of VP1 (Burman et al., 

2006).  

 

Located inside the capsid is the VP4 protein. 

Loops connecting the 13-barrel VP1-3 strands 

make up the virion's outer surface (Yuan et al., 

2017). FMDV lacks surface gorges or pits, 

which are receptor binding sites for 

enteroviruses and cardioviruses. This makes it 

different from other picornaviruses (Wang et al., 

2015). The channel on the fivefold axis of this 

virion, which facilitates the entry of tiny 

molecules like Cscl into the capsid and gives 

FMDV the highest buoyant density among the 

picornaviruses, is another characteristic of this 

organism (Yuan et al., 2017). The trypsin-

sensitive region of VP1 contains the FMDV's 

primary cell attachment site and 

immunodominant region, which are both 

situated in solvent-exposed regions of the virion 

surface (Lawrence et al., 2013). Previous 

serological research showed that one of the main 

antigenic regions of the virus, the highly variable 

VP1 region, which is comprised of residues 135 

to 155, is shared by various FMDV serotypes 

(Ludi et al., 2014).  

 

Pathogenesis 

                 

After the virus enters the animal's body through 

the digestive and respiratory tracts, it replicates 

in the lymphoid tissue, particularly in the upper 

respiratory tract, before entering the bloodstream 

and circulating for three to five days (Rodríguez-

Habibe et al., 2020). Prior to the virus entering 

the bloodstream and the onset of clinical 

symptoms, the virus can be found in the 

oropharynx one to three days earlier. The virus 

then travels and replicates through the 

circulation in its predilected epithelial tissues, 

including the heart muscle in young animals, 

between the nails, female animal nipples, and the 

tongue (Dash et al., 2010). The virus was ejected 

from infected animals two days before clinical 
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signs manifested (the virus in milk was 

discovered four days prior to the onset of clinical 

signs), and considerable amounts of the virus 

were no longer expelled 4 – 5 days after vesicles 

developed (Stenfeldt et al., 2016a). Skin wounds 

typically recover in 10 days, but animals with 

secondary infections need longer time of about 2 

weeks to recover (Dillon, 2011). 

 

The epithelium turns pale and gradually fills 

with fluid on the first day that clinical indications 

in the form of skin lesions occur. On the second 

day, the vesicles burst, and a layer of epithelium 

with distinct borders could be seen at the lesion's 

edges and at its red base. On the third day, the 

lesion's edges are hazy and the ground turns a 

faint crimson tint; fibrin deposition starts. On the 

fourth day, fibrin deposition increased in size 

and epithelial tissue started to regrow around the 

lesion's margins (Mohebbi et al., 2017). The 

scars are still visible as pale areas even though 

the lesions are typically healed by day 10 and 

scar tissue has formed by day 7. Although the 

age of lesions can be determined, the accuracy 

will decrease since the rate of lesions healing 

varies between animals (Gornik et al., 2019). 

Due to their smaller size compared to cattle, 

lesions in goats and sheep are typically more 

challenging to observe. Additionally, these small 

ruminants frequently have leg lesions in the 

coronary band of the leg, which are typically 

milder lesions (Muthukrishnan et al., 2020). In 

pigs, foot lesions are more frequently observed 

to identify the age of the lesions (Stenfeldt et al., 

2016a). 

 

Even though ruminants have immunity to the 

FMD virus, virus particles can still be discovered 

in their oropharynx up to 28 days after infection, 

and 50% of ruminants may develop persistent 

infection (Stenfeldt et al., 2016b). Animals 

whose oropharynx is still found to have the virus 

after 28 days post-infection are referred to as 

disease-carrying animals (Jamal & Belsham, 

2013). Cattle, small ruminants, African buffalo, 

and Asian water buffalo have all been observed 

to be chronic carriers of the virus for up to five 

years, three years, and nine months, respectively, 

although pigs are not thought to be such 

persistent carriers (Bertram et al., 2018). The 

amount of viral excretion in carriers is variable 

(not constant), and it gets smaller over time. 

With the exception of the African buffalo, which 

is considered to have contributed to the FMD 

outbreak in Zimbabwe in 1989 and 1991, the 

epidemiological significance of these carriers 

(especially cattle and small ruminant animals 

such as pigs) in disease transmission is unknown 

(Guerrini et al., 2019). 

 

Epidemiology 

 

The epidemiology of FMD is complicated and is 

influenced by a variety of viral, host, and 

environmental factors, including variations in 

viral virulence (lesional severity, number, and 

duration of viral shedding), stability of the 

particles in different microenvironments, and 

potential long-term persistence (Paton et al., 

2018). The host species (cattle, sheep, water 

buffalo, goats, pigs, deer, antelope, and bison), 

nutritional and immunological state, population 

densities, animal migration, and contact between 

various domestic and wild host species and 

animals that might mechanically transport the 

virus are other factors that affect FMDV 

replication and transmission (Ranjan et al., 

2016). The environment can act as a 

geographical barrier to the spread of a virus or, 

on the other hand, it can promote transmission of 

a virus when the correct climatic circumstances 

are present (Bessell et al., 2008). The 

tremendous potential for FMDV variation and 

adaptation in this multifactorial scenario has 

mimicked complicated evolutionary patterns 

discovered by molecular epidemiological 

investigations, which are mostly based on 

nucleotide sequencing of capsid protein genes 

(Caridi et al., 2021). 

 

Various regions of Asia, Africa, the Middle 

East, and South America are plagued with foot 

and mouth disease (Maree et al., 2014). While 

serotypes O and A are common, SAT virus is 

primarily found in Africa (with sporadic 

incursions into the Middle East), and Asia 1 is 

now solely found in Asia (Bachanek-Bankowska 

et al., 2018). FMDV is not present in Western 

Europe, New Zealand, Australia, Greenland, 

Iceland, North and Central America (Brown et 

al., 2021). However, FMD has not been detected 

in North America for more than 60 years despite 

recent outbreaks in Western Europe (where 

eradication efforts have been successful) 

(Valarcher et al., 2008). The last FMD outbreak 

occurred in the US in 1929, whereas it has not 

occurred in Canada or Mexico since the 1950s 

(Jamal & Belsham, 2013). After being 

proclaimed cured of the disease in 1986, an FMD 
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outbreak returned to Indonesia recently in 2022 

(Sutawi et al., 2023). 

 

FMDV serotypes are not evenly distributed 

around the world. The virus strains O, A, and C 

have persistent and aggressive distribution 

patterns throughout Europe, America, Asia, and 

Africa (Woldemariyam et al., 2023). However, 

FMDV serotype C may no longer exist outside 

of laboratories because the last FMDV serotype 

C infection was documented in Ethiopia in 2005 

(Ayelet et al., 2009). Sub-Saharan Africa is 

typically the only place where the SAT1-3 virus 

is found (Wubshet et al., 2019). The three 

continental reservoirs in Asia, Africa, and South 

America, which can be further divided into 

seven primary infectious viral pools, are 

currently maintaining the worldwide burden of 

FMDV infection (Woldemariyam et al., 2023). 

Each of these seven primary infectious viral 

pools has at least three different serotypes of the 

virus, and because circulating viruses are mostly 

found in these local reservoirs, local strains have 

developed that are sometimes (as with type A 

and SAT viruses) difficult to control without 

specialized testing and vaccinations (Ludi et al., 

2014). 

 

Diagnosis 

 

The control and eradication of disease in 

endemic areas depend on an accurate diagnosis 

of FMDV infection. Clinical indicators are 

typically utilized to make the initial diagnosis of 

FMD, but these can be easily mistaken for those 

of other vesicular illnesses. Therefore, breeders 

must identify illness symptoms quickly and 

report them to the appropriate veterinary 

authorities to confirm. Samples of suspected 

disease should also be sent to a reference 

laboratory for confirmation (Ding et al., 2013). 

Important support for FMD control and 

vaccination campaigns is provided by quick and 

accurate laboratory data generation (Capozzo et 

al., 2023). However, because of inefficient cold 

chains and prolonged transport times, samples 

that laboratories acquire from many 

impoverished nations may be of low quality 

(Blacksell et al., 2019). These circumstances 

render laboratory diagnosis unreliable, 

necessitating the use of a diagnostic instrument 

that is suited for the situation to enable quick 

diagnosis and the implementation of the 

necessary controls (van Vuren et al., 2022). 

 

The following ideas form the foundation of 

the majority of current diagnostic methods for 

FMD detection: Viral isolation involving 

proliferation in susceptible cell cultures is used 

to identify the infectious agent, use of an FMDV-

specific antibody or capture reagent in an 

Enzyme-linked Immunosorbent Assay (ELISA) 

technique for viral antigen detection, genetic 

analysis of nucleotide sequences and reverse 

transcription polymerase chain reaction (RT-

PCR)-based viral nucleic acid detection, 

detection of FMDV-specific antibodies in 

animals that have already been exposed to the 

virus (Rémond et al., 2002). Typically, sera 

determined to be positive by ELISA are 

confirmed by Virus Neutralization Test (VNT) 

(Ma et al., 2011). These methods are especially 

appropriate for well-equipped labs, which are 

typically national or regional reference labs.  

 

For instance, the use of viral cell culture 

systems necessitates educated people, a 

biosafety level 3 (BSL-3) laboratory, and 

cautious handling of samples to prevent cross-

contamination and environmental contamination 

(Artika & Ma'roef, 2017). A high-quality sample 

is necessary for successful viral isolation, which 

also calls for transportation conditions from the 

sampling location to the lab (Burrell et al., 

2017). In diagnostic labs in endemic areas, it is 

simple to deploy both solid-phase competition 

ELISA and liquid-phase inhibitory ELISA for 

the serological detection of FMDV-specific 

antibodies to structural proteins (Cao et al., 

2022). 

 

Clinical Symptoms 

 

The intensity of clinical indications can range 

from moderate or subclinical to severe, 

depending on the virus type, exposure dose, age 

and species of the infected animal, and degree of 

host immunity. Death is uncommon, with the 

exception of young animals, who can pass away 

through malnutrition or multifocal myocarditis 

(Hammond et al., 2021). Most adult animals 

recover in two to three weeks, however 

subsequent infections can prolong recovery 

(Park et al., 2022). Morbidity can be close to 

100%. The mortality rate is typically 1% to 5% 

for adults, but 20% or more for young lambs, 

piglets, and calves (Mahmoud et al., 2017). 

Recovery typically takes two weeks in simple 

cases. 
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Cattle 

 

The most severe FMD symptoms are found 

in highly productive dairy cows found in 

developed nations (Lyons et al., 2015). The 

following signs and symptoms appear after 24 

hours: pyrexia, anorexia, chills, decreased milk 

production for a couple of days, smacking of the 

lips, drooling, grinding of teeth, limping, 

kicking, or stamping of the feet. These 

symptoms are caused by vesicles (aphthae) 

between the coronary bands and claws, and in 

the mucous membranes of the buccal and nasal 

cavities. Vesicles can burst in the mammary 

glands and leave behind erosions (Shmeiger et 

al., 2021). Recovery typically takes 8 to 15 days. 

There are several complications, including 

tongue erosion, superinfection of lesions, nail 

distortion, mastitis and a persistent disruption of 

milk production, myocarditis, infertility, 

abortion, a persistent loss of weight, and loss of 

heat regulation. Myocarditis causes the death of 

young animals (Tufani, 2013). 

 

Sheep and Goat 

 

Many diseased sheep or goats could not show 

any symptoms or may only have one lesion. 

Typical symptoms include fever and mild to 

severe lameness in one or more legs. Vesicles 

develop on the feet, in the coronary bands, and 

in the interdigital gaps, but they may burst or 

become concealed by foot lesions from other 

causes (Muthukrishnan et al., 2020). Mouth 

lesions typically present as shallow erosions and 

are frequently undetectable or severe. It is 

typical for sheep and goats to be milked to 

exhibit pyrexia and agalactia. Several epidemics 

resulted in the death of numerous ewes. Young 

animals can die without showing any clinical 

symptoms (Kitching & Hughes, 2002). 

 

Pigs 

 

Pigs exposed to concrete in particular can 

experience pyrexia, develop severe leg lesions, 

and become lame with detached claws (Perez & 

Willeberg, 2017). Vesicles frequently develop at 

pressure sites on the legs, particularly along the 

knuckles. There may be dry lesions on the 

tongue and vesicular lesions on the muzzle 

(Stenfeldt et al., 2016a). Piglets younger than 8 

weeks of age are especially susceptible to sudden 

death from heart failure in young pigs up to 14 

weeks of age (Moreno-Torres et al., 2022). 

 

Transmission 

 

There are numerous ways that FMD can spread, 

including human contact with contaminated 

equipment, animal transport vehicles, milk 

tankers, animal products, vehicles, and 

windborne virus transmission (Auty et al., 

2019). One of the main ways that FMD spreads 

is by the aerosol route, which involves passing 

the disease from one animal to another (Brown 

et al., 2022). Virus concentrations in 

downstream air are primarily determined by 

meteorological factors. The quantity and species 

of afflicted animals, the type of virus, the 

environment, and the species and number of 

animals under the wind are all factors that 

determine how quickly an infection spreads 

through the air (Subramaniam et al., 2022). 

Inhibiting the spread of disease-causing aerosols 

during the rainy season are persistent 

downpours, high relative humidity, and humid 

winds. Additionally, during this season, strong 

rains or flooding in some locations hinder the 

movement and transportation of animals from 

one place to another (Rahman et al., 2020).  

 

The number of FMD outbreaks rises in the 

winter because of environmental factors that 

favor dry weather, dry winds, and low to 

moderate temperatures (Hegde et al., 2014). 

Viral infections may spread more quickly among 

susceptible animal populations as a result of 

these favorable environmental conditions 

(Mielke & Garabed, 2020). Due to the summer's 

oppressive heat, there are fewer FMD outbreaks 

(Hagerman et al., 2018). Additionally, migration 

to new pastures, large-scale movements and 

animal groupings, as well as cow and buffalo 

exhibits, are all associated with seasonal peaks 

in FMD prevalence (Wubshet et al., 2019). 

Cattle are regarded as an indication of this illness 

because they are typically the first species to 

exhibit FMD symptoms (Mohebbi et al., 2017). 

Because the minimum 20TCID50 (tissue culture 

infective dose) of virus is needed to initiate 

infection in these animals (cattle and buffalo), 

they are extremely sensitive to infection (Walz 

et al., 2020).  

 

Pigs are regarded as a reinforcing host for the 

illness due to their high airborne virus 

transmission rates and relative resistance to 

airborne infection (Valarcher et al., 2008). Sheep 

and cattle both excrete airborne viruses at a 
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similar rate, but due to sheep's smaller 

respiratory volume than cattle, it is believed that 

they are less susceptible to airborne infections 

(Marcos et al., 2019). Sheep are thought of as 

maintenance hosts since they do not often exhibit 

conventional clinical symptoms or cardinal 

indicators that are similar to those of other 

airborne diseases (Stenfeldt et al., 2019). 

Conditions that are conducive to the spread of 

this disease include low relative humidity 

(>60%), dim sunlight, a lack of heavy rain, and 

slow and consistent wind speed and direction 

(Brown et al., 2022).  

 

FMD virus can be shed into blood, milk, 

pharynx, rectum, and vagina before the 

appearance of clinical manifestations of disease 

in infected cows (Suchowski et al., 2021). The 

possibility exists for raw milk to spread the virus 

both inside the farm and from farm to farm 

because the virus is shed into the milk before the 

dairy cows exhibit clinical signs of sickness 

(Shaban et al., 2022). Further study is required 

in areas including virus emission, particle size 

and virus content, virus challenge times, and 

meteorological consequences to better 

understand airborne FMD transmission and its 

significance in upcoming outbreaks. The genetic 

and antigenic diversity of FMDV is one of its 

most crucial characteristics. 

 

Public Health Impact 

 

Humans can also contract FMDV, which has 

moderate flu-like symptoms as well as 

conjunctivitis symptoms, small vesicular 

eruptions on the skin, and tissue erosion (Dillon, 

2011). Most of the symptoms are extremely 

mild, self-limiting, and unnoticeable. When 

handling infected or suspect animals and 

conducting laboratory sample processing, 

precautions should be used (Longjam et al., 

2011). Since the infection seems to be 

uncommon and the consequences are moderate, 

foot and mouth disease is not seen as a severe 

public health issue (Knight-Jones et al., 2017). 

There have only been a relatively small number 

of clinical cases, even though many persons who 

previously worked with FMDV in vaccine labs 

or other settings generated antibodies to this 

virus (Di Giacomo et al., 2022). One lab reported 

only 2 occurrences in more than 50 years, and a 

significant FMD vaccine manufacturer found 3 

cases among its employees (Chanchaidechachai 

et al., 2022). Perhaps exposure to extremely high 

levels of virus or predisposing circumstances is 

required for infection. 

 

Between 1921 and 1969, there were reports 

of more than 40 human instances of FMD that 

were confirmed in labs (Bauer, 1997). Vesicular 

lesions and influenza-like symptoms are among 

the signs and symptoms of this illness, which is 

often mild, transient, and self-limiting (Wong et 

al., 2020). Some human cases are known to enter 

via wound infection, with the initial lesion 

forming at the site of inoculation (Prempeh et al., 

2001). There are also claims that three 

veterinarians purposefully exposed themselves 

to the FMD virus by consuming tainted 

unpasteurized milk for three days (Shaban et al., 

2022). Another study claimed that youngsters 

may be more likely than adults to contract the 

virus (Dubie & Negash, 2021). The FMD virus 

is present in the vesicles from an infected 

individual, despite their being no reports of 

person-to-person transmission (Li et al., 2021). 

 

Economic Impact 

 

The genetic makeup of the animals (usually 

their expressed genotype which were inherited 

from their parents) in a country, common 

livestock management techniques, costs for 

inputs and products used in livestock production, 

and the country's ability to produce livestock for 

export markets are all factors that affect the 

prevalence and danger of disease attack 

(Adamchick et al., 2021). Disease impact is not 

the same in all countries and livestock 

populations as a result of these differences. Live 

animal commerce between FMD-affected and 

FMD-free nations is prohibited (Knight-Jones et 

al., 2017). The EU, US, and Japan often have the 

highest pricing for FMD-free meat, with prices 

being 50% higher on average (Dinku & 

Matsuda, 2018). Additionally, trade in cattle 

products is prohibited. Only processed, canned 

goods may be shipped in the event of the usual 

outbreak; however, boneless meat may be 

exported if FMD is effectively controlled by 

vaccination administered by an experienced 

veterinary service capable of identifying an 

outbreak (Paton et al., 2009).  

 

FMD outbreaks damage the economy 

indirectly since the cost of disease control adds 

to the direct economic losses brought on by 

animal fatalities, decreased milk output, and 

slowed animal growth rates (de Menezes et al., 
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2023). A nation that has been identified as 

having FMD will face barriers in international 

trade due to the disease's ease of spread, 

particularly when dealing with products derived 

from animals that may carry the FMD virus 

(Auty et al., 2019). The socioeconomic 

circumstances of those impacted by limitations 

on the movement of animals and animal products 

are likewise impacted by FMD epidemics 

(Naranjo & Cosivi, 2013). To stop the spread of 

the virus when FMD first appeared in the UK in 

2001, around 6.2 million animals were 

euthanised (Davies, 2002). The outbreak in 

Japan in 2010 resulted in 290 thousand animals 

having to be slaughtered (Muroga et al., 2012), 

while in South Korea as many as 3.47 million 

animals were slaughtered in 2010 to 2011 (Park 

et al., 2013). According to a 2013 study, the 

annual economic losses caused by lower 

productivity and the cost of FMD vaccine range 

from 6.5 to 21 billion US dollars worldwide 

(Alhaji et al., 2020). 

 

Control And Preventive Measures 

 

In a region endemic with FMD, quick action is 

crucial for controlling an outbreak. Veterinarians 

should adhere to their local and national illness 

reporting procedures when they uncover or 

suspect this disease (Eschbaumer et al., 2020). 

Import restrictions aid in preventing the spread 

of FMDV from endemic regions to diseased 

animals or tainted food fed to animals 

(Woldemariyam et al., 2023). Particularly 

concerning is food waste provided to pigs. 

FMDV can be killed by heat treatment, which 

also lowers the danger of outbreaks; 

nevertheless, several nations have outright 

banned feeding because it is impossible to ensure 

that proper heat treatment techniques are 

followed (Kristensen et al., 2021). The WOAH 

has published guidelines for eradicating FMDV 

from animal products such dairy, meat, leather, 

and wool (Marcos & Perez, 2019). Recently, a 

global FMD control campaign was launched to 

lower the spread of the virus and the incidence 

of this disease (Naranjo & Cosivi, 2013). 

 

Among the steps employed to contain FMD 

epidemics include quarantine and mobility 

restrictions, the killing of afflicted and exposed 

animals, and the cleaning and disinfection of 

impacted buildings, machinery, and vehicles 

(Clemmons et al., 2021). Euthanasia of animals 

at risk of infection and immunization are 

possible further interventions (Costa & Akdeniz, 

2019). Infected carcasses must be safely 

disposed of using methods such as rendering, 

burying, or burning (Guan et al., 2010). The 

carcass should not be fed to carnivores, 

including dogs and cats, which may become 

infected with the virus in raw tissue (Waters et 

al., 2021). To stop the virus from spreading 

mechanically, rats and other vectors can be 

eliminated (Auty et al., 2019). People who have 

been exposed to FMDV may be advised to 

refrain from contact with vulnerable animals for 

a while, as well as decontaminating clothing and 

other personal items (Orsel & Bouma, 2009). To 

avoid virus entry, farms that are not infected 

should implement good biosecurity practices 

(Fountain et al., 2018). 

 

During some outbreaks, vaccination can be 

used to prevent the spread of FMDV or to save 

some animals (such as zoo animals) (Muleme et 

al., 2013). The choice to utilize vaccination is 

complicated and depends on the outbreak's 

scientific, economic, political, and social 

considerations (Rawdon et al., 2018). 

Additionally, vaccines are utilized in endemic 

regions to safeguard animals from sickness 

(Railey & Marsh, 2019). The FMDV vaccination 

(such as the use of live-attenuated vaccines, 

DNA vaccines, peptide vaccines, and live viral 

vector vaccines) only offers protection against 

the serotype it contains; to provide appropriate 

protection, the vaccine strain must also be 

modified to account for field strains (Singh et al., 

2019). 

 

CONCLUSION 

 

FMD is considered to be a significant global 

veterinary concern especially as the FMD virus 

sub-lineages have been recognized to evolve into 

novel strains with the capacity to escape 

vaccination and result into major livestock 

epidemics. Limitations on the transportation of 

animals and animal products have an influence 

on people whose socioeconomic conditions are 

affected by FMD epidemics. Farms that are not 

afflicted should employ appropriate biosecurity 

procedures to prevent virus entry. Finally, it is 

imperative to continue implementing measures 

and research studies directed at vaccine 

matching, vaccine design improvement, vaccine 

quality control, and continued surveillance in 

order to control and to keep track of FMD virus 

epidemiology and transmission. 
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