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Introduction

Foot-and-mouth disease (FMD) is a highly
contagious viral disease that primarily affects
cloven-hoofed animals such as cattle, sheep,
goats, pigs, and deer. It is caused by the foot-
and-mouth disease virus (FMDV), which
belongs to the Picornaviridae family and the
Aphthovirus genus. FMD is one of the most
significant animal diseases worldwide due to
its economic impact on livestock production,
its potential to spread rapidly across borders,
and the devastating effects it can have on
both livestock health and international trade.

FMD is characterized by fever, lameness, and
the formation of vesicular lesions (blisters)
on the feet, mouth, and other parts of the
body. Infected experience a
significant drop in milk production, loss of
weight, and can suffer from secondary
infections. While FMD is not typically fatal, it
can lead to severe production losses, and in
some cases, animals may be slaughtered to
control the spread of the disease. The disease
is considered a significant concern for both
developed and developing countries, with the
potential to disrupt agricultural economies
and global trade in animal products.

animals

1. The Virus: Foot-and-Mouth Disease

Virus (FMDV)

The causative agent of FMD is the Foot-and-
Mouth Disease Virus (FMDV), a small RNA
virus. It has seven distinct serotypes, namely
0, A, C, Asia-1, and SAT 1, 2, and 3, with each
serotype exhibiting a high degree of variation.
The virus is known for its ability to mutate
rapidly, making vaccine development and
control measures more challenging. FMDV is
highly contagious and can spread through
direct contact between infected and
susceptible animals, as well as through
contaminated feed, water, equipment, and
even on the clothing and vehicles of people
who have come into contact with infected

animals.

The virus can be transmitted over long
distances by the wind, especially in the case
of airborne particles from infected animals.

This ability to travel across borders,
combined with the virus's survival in the
environment for extended periods,

contributes to its potential for rapid and
wide-reaching outbreaks.

2. Clinical
Disease

Signs of Foot-and-Mouth

The clinical signs of FMD can vary depending
on the species of animal and the severity of
the infection. Common symptoms include:
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- Fever: One of the first signs of infection,
often accompanied by a drop
production in dairy animals.

in milk

- Lesions: Blister-like sores (vesicles) appear
on the feet, mouth, and tongue, which can
lead to painful lameness and difficulty eating.

- Lameness: Animals with FMD may exhibit
severe lameness due to the lesions on their
hooves, which can cause the animals to refuse
to walk or stand.

- Reduced Productivity: Infected animals
experience significant drops in milk yield,

weight loss, and poor growth.

- Other Symptoms: Salivation, drooling, and a
reluctance to eat are common in animals with
oral lesions. In severe cases, animals can
suffer from secondary infections.

While FMD is typically not fatal in adult
animals, it can result in high morbidity rates.
The disease is particularly dangerous for
young animals and can lead to the loss of
calves or piglets, as they may suffer from
complications related to dehydration,
secondary infections, or poor weight gain.

3. Transmission and Spread of FMD

FMD is highly contagious, and the virus
spreads rapidly between animals. There are
multiple pathways of transmission:

- Direct Contact: The primary route of
transmission is through direct contact with
infected animals, particularly via respiratory
secretions such as saliva, nasal discharge, or
urine. The virus is shed in large amounts from

infected animals, which increases the

likelihood of transmission.

- Indirect Contact: FMDV can also spread
indirectly through contaminated objects,
equipment, clothing, and vehicles. People
who work with livestock can inadvertently
carry the virus on their clothing, boots, or
tools.

- Airborne Transmission: In certain
conditions, FMDV can be carried over long
distances by wind, infecting animals that are
miles away from the source of the outbreak.
This
challenging to control in large, open areas or

makes the disease particularly

regions with many animals in close proximity.

- Ingestion and Contaminated Feed: In some
cases, the virus can be transmitted through
the consumption of contaminated feed, water,
or bedding, though this is less common than
direct or airborne transmission.

FMD has the potential to spread quickly
across borders due to the international
movement of livestock and animal products.
Infected animals can be transported by road,
sea, or air, inadvertently spreading the virus
to new regions. This has resulted in several
devastating outbreaks in both developed and
developing countries, often leading to the
culling of large numbers of animals and
widespread economic losses.

4. Economic Impact of Foot-and-Mouth
Disease

The economic impact of FMD can be

significant, as it affects not only the affected
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animals themselves but also the broader
agricultural and trade industries. Some of the
major economic consequences include:

- Loss of Animal Production: Infected animals
suffer a decrease in milk production, weight
loss, and reduced fertility. Even if the animals
recover, their productivity is often
permanently reduced.

- Culling and Trade Restrictions: To control
outbreaks, authorities often impose measures
such as culling infected or exposed animals,
which leads to direct losses for farmers.
Additionally, trade restrictions are often
imposed on countries or regions affected by
FMD, disrupting both local and global
markets for livestock products. This can have
a devastating effect on farmers who depend
on international trade for their livelihood.

- Control and Prevention Costs: Efforts to
control and prevent FMD outbreaks are
expensive, involving the use of vaccines,
diagnostic tests, quarantine measures, and
sometimes mass culling of animals. These
measures require significant
government expenditure and resources,
particularly in large-scale outbreaks.

often

-  Impact on Smallholder Farmers:
Smallholder = farmers,  particularly in
developing countries, are disproportionately
affected by FMD outbreaks. These farmers
may lack the resources to recover from
outbreaks, leading to long-term economic

hardship.

In some regions, the economic cost of FMD
can run into billions of dollars, particularly if

there is widespread transmission or a failure
to quickly control the outbreak.

5. Prevention and Control Strategies

Controlling FMD requires a multi-pronged
approach that combines prevention, early
detection, and rapid response to outbreaks.
Some of the most important strategies for
controlling FMD include:

Vaccination

Vaccination is one of the most effective ways
to control and prevent FMD outbreaks. There
are vaccines available for all seven serotypes
of FMDV, though the effectiveness of these
vaccines can vary depending on the serotype
and the region. In endemic areas, regular
vaccination of livestock is an essential part of
disease control programs. However, the rapid
of FMDV serotypes presents
challenges in ensuring long-term vaccine
effectiveness.

mutation

Surveillance and Early Detection

Early detection of FMD is critical for
preventing widespread outbreaks.
Surveillance systems that monitor livestock
health and track FMD cases are essential for
identifying outbreaks before they spread.
This includes regular monitoring of herds, the
use of diagnostic tests to detect the virus, and
reporting systems for health
authorities. Early detection allows for rapid
quarantine and culling measures, helping to
limit the spread of the disease.

animal

Quarantine and Movement Restrictions
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Infected areas are often quarantined to
prevent the movement of animals, people,
and contaminated goods. This is particularly
important in areas where animals are being
transported over long distances. Quarantine
measures  include  restricting  animal
movements, disinfecting transport vehicles,
and limiting access to infected farms.
Movement restrictions can prevent the virus
from spreading beyond the affected region,
helping to protect other farms and
neighboring areas.

Culling and Disposal

In the event of an outbreak, authorities may
decide to cull infected or exposed animals to
prevent the virus from spreading further.
While culling can be controversial, it is often
considered the most effective method for
controlling outbreaks, particularly in densely
populated Infected animals are
slaughtered, and carcasses are properly
disposed of through incineration or burial to
prevent the spread of the virus.

areas.

Biosecurity Measures

Biosecurity measures are critical in
preventing the introduction and spread of
FMD. These measures include disinfecting
equipment, clothing, and vehicles, as well as
controlling access to farms and limiting
contact between livestock and wildlife.
Proper sanitation practices, such as washing
hands and changing footwear before entering
animal enclosures,
minimize the risk of contamination.

are also essential to

6. Global Efforts and Challenges

FMD is a global challenge, and efforts to
control and eradicate the disease require
coordinated international cooperation. The
World Organisation for Animal Health (OIE)
plays a central role in coordinating global
efforts to control FMD, providing technical
assistance, funding, and expertise to
countries affected by the disease. The OIE
also works to develop and implement
international standards for FMD control,
ensuring that countries have access to the
necessary tools and resources to manage
outbreaks.

However, challenges remain in controlling
FMD, particularly in developing countries
where resources are limited, and in regions
with frequent outbreaks. The rapid mutation
of the virus, the complexity of vaccination
programs, and the high cost of prevention
and control measures all present ongoing
hurdles to successful FMD eradication.

Conclusion

Foot-and-mouth disease is a highly
contagious viral disease that affects cloven-
hoofed animals, causing significant economic
losses and posing a threat to livestock health
and agricultural industries worldwide. The
virus's ability to mutate, combined with its
rapid transmission and impact on trade,

makes F

MD a major concern for governments,
farmers, and animal health authorities.
Effective strategies, including
vaccination, surveillance, quarantine,
biosecurity measures, are essential to

control
and
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managing and preventing FMD outbreaks.
While significant progress has been made in
some regions, the disease remains a global
challenge, requiring continued international
collaboration and investment in research and
control measures.
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