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ABSTRACT  

FMD is a severe and highly contagious disease of all cloven foot domestic and wild 
animals. There are seven immunologically distinct serotypes (O, A, C, Asia 1, SAT1-3) with 
several topotypes within each serotype. Hence, there is not complete crossprotection 
between different serotypes and topotypes of the same serotype. The epidemiology of FMD 
is more complicated in Africa than in any other parts of the world. This is due to six 
serotypes are circulatingin Africa and there areconsiderable regional differences in the 
distribution and prevalence of various serotypes and topotypes. In Egypt, FMD is 
considered as a major transboundary disease that produces great restrictions on trade of 
animal and animal products.FMDis transmitted from diseased to susceptible animal by 
inhalation of exhaled contaminated air. Perhaps, some wild animals contribute to FMD 
transmission. The African buffalo, Syncerus caffer, was observed to be a true maintenance 
host for serotype SAT1-3 in West Africa. RT-PCR has been estimated at the world reference 
laboratory (WRL), Pirbright, UK for the routine diagnosis of FMDV using universal primers 
for all serotypes and serotype-specific primers. Thespeed and direction of the wind, 
ambient temperature and humidity, and animal movement are important Factors 
enhancing the rapid spread of the disease within the herds.For the effective control ofFMD, 
outbreaks should be identified at an early stage and persistent infections must be detected. 
These can be occurredby regular vaccination and using rapid and specific diagnostic tools. 

Keywords: Africa, Epidemiology, FMD, Syncerus caffer and WRL. 

INTRODUCTION  

Foot-and-mouth disease (FMD) is 

aglobal major significant cattle disease due 

to its vast distribution, transboundary nature, 

and serious economic implications (Knight-

Jones and Rushton, 2013). The Foot and 

Mouth Disease Virus (FMDV), an aphthous 

virus, is incredibly destructive and has a big 

impact on animal health and production. The 

disease was first discovered fifteen centuries 

ago in Venice and now affects both 

domestic animals with cloven hooves (such 

as cattle, pigs, sheep, and goats) and wild 

populations of animals with cloven hooves 

all over the world (Alexandersen and 

Mowat, 2005; Rowlands, 2008). Since its 

detection, the virus has spread to several 

other countries. Up until the 1950s, the virus 

was known to have three serotypes; after 

that, four additional serotypes were noted 

for the virus (Jamal and Belsham, 2013).  
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FMDV has different serotypes and 

numerous sub-lineages or topotypes. In the 

field, it is still evolving, creating new strains 

that periodically cause an increase in the 

number of cases and raise the risk of the 

virus spreading to new areas. There is a 

global clustering of FMD viruses, and these 

have been split into seven virus pools. Each 

pool has its own topotypes or lineages, but 

each pool also contains many serotypes. 

Africa is covered by three pools, Asia and 

the Middle East by three pools, and the 

Americas by only 1 pool (Knowles and 

Samuel, 2003; Rweyemamu et al., 2008; 

Brito et al., 2017). Each pool can use more 

specialized vaccines relevant to the 

topotypes prevalent in that pool rather than 

dependence on the more readily available 

vaccines; as vaccination is employed as a 

significant tactic for control in endemic 

areas (Hammond et al., 2012).  

1. Etiology: 
The virus is a single-stranded, 

positive sense RNA aphthovirus that 

belongs to the family Picornaviridae (i.e. 

genome is approximately 8500 base). The 

virus has seven distinct serotypes that are 

known as serotypes O, A, C, Asia1, SAT1- 3 

(Hussein et al., 2021; Brown et al., 2022).  

The viral topographical presence in 

various nations and regions has been 

determined by the virus' topographical 

spread. In this respect, serotype A is divided 

into three topotypes: Africa, Asia, and 

Europe-South America (Euro-SA) (Bari et 

al., 2014). Based on nucleotide sequences 

and genetic studies, the serotype A virus 

diversified to 26 genotypic lineages in 

addition to having a genetic variation of 

about 24% between various international 

topotypes and more than 15% in viral 

protein 1 (VP1). When it came to genetic 

diversity for Euro-Asian serotypes in the 

1970s, there were roughly 32 subtypes that 

could be distinguished (Grubman and Baxt, 

2004; Bari et al., 2014).  Additionally, the 

Middle East and South Asian regions are 

where the Asian topotype is most prevalent, 

with identified lineages such as A15, A22, 

A-IRN99, A-Iran05, A-IRQ24, 46, A-

TUR2006, etc. According to Knowles et al. 

(2009); Jamal et al. (2011), the A-Iran 05 

lineage is associated with dominance in the 

West-Eurasian area. According to the virus 

capsid's sequence analysis, there are four 

distinct genotypes of the African serotype A 

(I, II, IV, and VII) (Bari et al., 2014).  

FMDV's icosahedral structure can be 

distinguished thanks to the viral proteins 

(VPs)-organized capsid proteins (VP1-VP4). 

The VPs (1-4) are situated below the other 

proteins, while the VP1-3 are situated 

externally (Longjam et al., 2011). VP1-4, 

which are structural viral proteins, are 

encoded in the P1 region (Seago et al., 

2012). Because of its two primary 

immunogenic regions at the C terminus 

(residues 200 - 213) and G-H loop (residues 

141 - 160), the VP1 has 213 residues and 

has the capacity to affect the virus' 

antigenicity and immunogenicity (Grubman 

and Baxt, 2004; Belsham and Martinez-

Salas, 2019).  in addition to the serotypes 

differentiating and the attachment to cell 

bases for cellular entrance. As a result, the 

nucleotide sequencing of FMDV VP1 has 

become the gold standard method for 

characterizing the genetic makeup of the 

virus (Grubman and Baxt, 2004; Jamal et al., 

2011).  

2. The Virulency of Different 

Serotypes of Foot and Mouth Disease 

Virus: 

There are seven different FMD virus 

serotypes: O, A, C, Asia-1, SAT1, SAT2, 

and SAT3 (Longjam et al., 2011). A 

significant study was conducted in Pakistan 

in (2022) by Qureshi et al. to compare the 

pathogenicity of seven FMD serotypes. 

They came to the conclusion that compared 

to serotypes 'O' and 'Asia-1,' FMD virus 
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serotype 'A' generates higher cytopathic 

effects. While serotypes "A" and "O" 

showed less variation in pathogenicity. Their 

results corroborated those of an earlier study 

carried out in the Republic of Korea, which 

showed that FMD virus serotype 'O' may 

spread easily to both cattle and pigs 

independent of the donor species. In 

contrast, serotype "A" is exclusively spread 

to swine and affects steers less severely 

whereas when pigs became infected with 

serotype "A" through direct contact, direct 

inoculum, or infection with a virus derived 

from cattle, they exhibit a severe, rapid, 

contagious illness (Pacheco et al., 2016).  

These findings could be explained by 

the fact that the FMD virus uses v3 integrin 

as its major receptor for infection and that 

type O1 virus adaptation to cell culture 

allows the virus to use heparin sulphate (HS) 

as a receptor. Serotype A12 cannot 

reproduce in human cell line K562 because 

this integrin is missing, hence these cells 

must be transfected with cDNA encoding 

this integrin (K562-v3) in order for serotype 

A12 to do so. Contrarily, type O1 FMD viral 

infection requires cell surface heparin 

sulphate, and tissue culture FMDV type O1 

virus was capable of multiplication in 

untransfected K562 cells (Neff et al., 1998).  

3. The disease in humans (Zoonotic 

importance of FMD): 

Even though FMD is a mild zoonotic 

disease that can infect humans, it does so 

slowly and with minimal impact. With the 

illness' substantial animal prevalence 

throughout history and in more recent 

outbreaks around the globe, its appearance 

in humans is unusual (Bauer, 1997). As a 

result, there are few reported cases of human 

infection. The last human case of foot and 

mouth disease in Britain was reported during 

the final pandemic of the disease in 

1966 (Armstrong et al., 1967). All cases that 

have been documented have included close 

contact with sick animals, however it is 

unclear why it sometimes affects people. 

One tale from 1834 claims that three 

veterinarians got sick after purposely 

ingesting raw milk from sick cows (Hertwig, 

1834).The most often isolated viruses in 

humans are of type O, followed by type C 

and, less frequently, type A. The human 

incubation period lasts for two to six days. 

The majority of the symptoms, which 

include unpleasant tingling blisters on the 

hands, fever, sore throat, blisters on the feet, 

and blisters in the mouth, including the 

tongue, have been mild and self-limiting 

(Bauer, 1997). Generally, patients are fully 

recovered a week following the final blister 

creation. No reports of person-to-person 

transmission exist (Prempeh et al., 2001). It 

is important to distinguish between foot and 

mouth disease and hand, foot, and mouth 

disease in humans. The coxsackie A virus is 

primary cause of this unusual, generally 

mild viral infection, which mostly affects 

children (Chin, 2000).  

4. The disease in animals: 

Concerning small ruminants (SR), 

fever, depression, lameness, and infant 

mortality are the most prevalent clinical 

symptoms; while vesicles formations are 

less frequent (Kitching and Hughes, 2002). 

Although adults are frequently 

asymptomatic, the virus frequently spreads 

undetected among SRs despite the fact that 

lambs and kids might experience severe 

mortality (Kitching and Hughes, 2002). 

Moreover, most of diseased cases become 

carriers, but their epidemiological role 

isunclear. Additionally, there is a dearth of 

studies on goats, and there are few studies 

on sheep that were conducted under 

experimental conditions (Stenfeldt and Arzt, 

2020; Stenfeldt et al., 2020).  

Regarding large ruminants (LRs), 

Low mortality and significant morbidity are 

the disease's clinical characteristics 

(Alexandersen et al., 2003). Vesicle in, lips, 

the tongue, muzzle,  dental pad, hard palate, 



Journal of Current Veterinary Research, Volume (5), issue (1), April 2023 

 

253 
 

inter-digital space, coronary band, and 

gumsis the pathognomonic sign of FMD in 

large animals and is accompanied 

bydepression, salivation anorexia,and 

lamenesswhich results in low production 

(Kitching, 2002a; 2002b; 2002c; Knight-

Jones and Rushton, 2013). Traditional 

definitions of persistent FMDV infection in 

cattle refer to a threshold of 28 days that was 

selected based more on experimental than 

biological evidence (Sutmoller et al., 1968). 

According to this accepted definition, an 

animal is regarded to be an FMDV carrier if 

infectious FMDV can be found in it more 

than 28 days after infection 

(World Organization for Animal Health, 

2017). However recent studies showed that 

cattle who recover from infection before 

becoming FMD carriers, typically do so 

much sooner than previously believed 

(Stenfeldt and Belsham, 2012; Stenfeldt et 

al., 2016). More specifically, it was shown 

in one set of trials that carrier status could be 

identified in vaccinated calves as early as 

ten days and in non-vaccinated cattle as late 

as 21 days. The transitional stage, which 

denotes the period during which infection 

clearance takes place, was made possible by 

the attainment of a more accurately defined 

timeline of the FMDV carrier state 

divergence (Stenfeldt et al., 2016; Arzt et 

al., 2019). 

In Africa, the FMD infection in 

domestic animals is characterized by an 

acute clinical phase that lasts two weeks and 

includes fever and vesicles. Yet, FMDV also 

promotes, persistent subclinical infection in 

sheep oropharyngeal tonsils and 

nasopharynx epithelial cells of 

cattle (Stenfeldt et al., 2016; 2019; Stenfeldt 

and Arzt, 2020). In addition, there is a 

subclinical infection that manifests early 

(neoteric phase), with higher levels of 

transmissibility and shedding than the 

persistent phase (Stenfeldt and Arzt, 2020). 

Acute clinical illness is uncommon in 

African buffalo (Vosloo et al., 2002), and 

the palatine tonsil develops a persistent 

infection (Maree et al., 2016). 

5. Methods of transmission: 

During acute infection, viral 

shedding from burst vesicles and in body 

secretions and excretions facilitates 

transmission (Alexandersen et al., 2003). By 

direct contact with acutely infected animals 

or indirectly through the inhalation of 

aerosols from contaminated objects, 

susceptible ruminants can become infected 

with very low quantities of the inhaled virus. 

Moreover, pigs are largely resistant 

toinfection when contracted through 

inhalation (Alexandersen et al., 2003). A 

higher virus dose is needed for infection via 

other routes, such as ingestion or abrasions. 

FMDV can live in the environment and in 

different animal products, for days to 

months depending on the circumstances 

(Sellers, 1971). Nonetheless, certain 

ruminant hosts continuous to carry the virus 

and become carriers of FMDV in particular 

nasopharyngeal epithelial regions and 

associated lymphoid tissues (Stenfeldt et al., 

2016).  

6. Reservoirs: 

The African (Cape) buffalo 

(Syncerus caffer) is the FMDV SAT 

serotypes' natural reservoir, but SATscan 

infect other wild animals and feral species, 

such as impalas (Aepyceros melampus 

melampus), and it can spread among 

domestic livestock in Africa (Vosloo et al., 

2002; Thomson et al., 2003). Although some 

buffalo populations have significant FMDV 

seroprevalence (Hunter, 1998; Bronsvoort et 

al., 2008), and contact that occurs between 

animalsduring grazing in the same areas, it 

is unclear how often FMDV spreads from 

buffalo to livestock (Casey-Bryars et al., 

2018; Omondi et al., 2020). By assessing the 

genetic similarity of isolated viruses taken 

from buffalo and cattle, molecular 
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epidemiology can provide a background to 

clarify FMD transmission (Omondi et al., 

2019; 2020). One host can harbor a variety 

of viral genomes due to point mutations in 

RNA viruses during rapid viral replication 

and the RNA polymerase's lack of 

proofreading abilities (Andino and 

Domingo, 2015). African buffalo can also 

have concurrent multi-serotype FMDV-

persistent infections, which creates the right 

conditions for related viruses to recombine 

(Maree et al., 2016; Ferretti et al., 2018). 

Hostrange, viral fitness and transmissibility 

may all change as a result of these 

evolutionary mechanisms.  

According to Charleston (2011), Up 

to 28 days after infection, viruses may 

typically be isolated from cattle, and 

diseased cattle become carrier for the virus 

up to 3.5 years (Grubman and Baxt, 2004). 

According to this theory, carrier animals act 

as reservoirs of disease when previous 

waves of FMD have vaccinated the 

population, allowing reinfection when the 

immunity of non-carrier animals starts to 

decrease (Guyver-Fletcher et al., 2022).  

Wildlife in other regions of the world 

may contribute significantly to the spread of 

FMD (Ward et al., 2007). Experimentally, 

all British deer species are contagious and 

capable of spreading viruses to domestic 

livestock (Gibbs et al., 1975). Despite 

exhibiting very moderate clinical symptoms, 

wild boars are vulnerable and can spread 

infection to domestic pigs (Breithaupt et al., 

2012). After the 2001 outbreak, diagnostic 

andserologicaltests of wild deer and boar 

and in the UK, Holland, and Germany did 

not find any positive animals (Elbers et al., 

2003; Mouchantat et al., 2005). Yet, after 

livestock epidemics in Thrace, seropositive 

roe deer and wild boar were discovered 

(Dhollander et al., 2016). In Europe, models 

typically come to the conclusion that if there 

are no outbreaks in cattle, deer and boar 

populations cannot maintain infection (Croft 

et al., 2019). Although there is no proof that 

deer or boar have contributed to FMD 

transmission in the UK, there is still a 

danger that they may have helped the illness 

spread locally. Although rodents and 

hedgehogs can carry the FMDV virus, they 

don’t play a considerable role in its 

transmission (Thomson et al., 2003). When 

infected, animals such as scavengers like 

foxes, crows, and seagulls can mechanically 

spread FMDV (Sutmoller et al., 2003; 

Sellers, 1971).  

7. Sources of infection: 

FMDV is rapidly spread and can live 

in the environment (Cottral, 1969; Bartley et 

al., 2002). According to Gibbens et al. 

(2001); Sutmoller et al. (2003), people can 

spread FMDV to vulnerable animals by 

carrying it on their bodies, clothing, and 

shoes. Moreover, equipment and vehicles 

might serve as fomites (Btner and Belsham, 

2012). In Japan in 2000, imported straw was 

determined to be the most likely entry point 

for an outbreak (Sugiura et al., 2001).  

8. The viral resistance and sensitivity: 

Temperature lower than 50°C, 

relative humidity higher than 55 %, and a 

pH of 7, all are favorable conditions for 

virus survival (Colenutt et al., 2018; 2020). 

Disease spread over long distances (up to 50 

km on land and up to 200 km on water) and 

short distances (between adjacent farms 

within 2000 m) is also associated with 

airborne transmission (Donaldson, 1983; 

Gloster et al., 2003).  

According to Cottral (1969); Bartley 

et al. (2002), FMD can live on the soil at 

temperatures greater than 16°C for 2-5 days, 

at 3-7.5°C up to 5 weeks, and less than 5°C 

over 20 weeks. The amount of time a virus 

may survive changes depending on the virus 

strain and is influenced by changing 

temperatures and rising R.H (Cottral, 1969). 

Regarding pH, The picornavirus that causes 

foot-and-mouth disease is likely the most 
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sensitive to pH; at a slightly acidic pH, it 

begins to dissociate into pentamers, which is 

followed by genome uncoating and infection 

(van Vlijmen et al., 1998; Berryman et al., 

2005).  

For almost one hundred days at 

temperatures above 16°C in winter, FMDV 

can thrive on bedding and foodstuffs such as 

straw and bran (Cottral, 1969; Bartley et al., 

2002; Auty et al., 2019). According to Btner 

and Belsham (2012), the virus can survive in 

manure at 20 °C for up to 9 days and at 5 °C 

for up to 14 weeks. Virus remains active 

even after drying to surfaces (Krug et al., 

2012; 2018).  

9. Role of disinfectants in control of 

FMD outbreaks:  

In general, the primary eradication 

strategies for foot-and-mouth disease (FMD) 

are stamping out the disease and restriction 

of movement. It is also important to 

completely disinfect the infected area to 

prevent the spread of FMDV, including 

vehicles and people as well. Acidic ethanol 

disinfectants, alkaline cleaners and sodium 

hypochlorite had great effectagainst FMDV. 

On the other hand, neutral ethanol 

disinfectants, hand soaps, and quaternary 

ammonium compound sanitizers did not 

show great effect against FMDV. Therefore, 

it is presumed that acidic ethanol 

disinfectants are effective for human use and 

alkaline cleaners are effective for use in the 

infected environment for the control of a 

FMD outbreak (Harada et al., 2015). 

10. Global situation of FMD: 

FMDV affects a variety of animals 

with cloven hooves like cattle, pigs, goats 

and sheep (Arzt et al., 2011a; b). FMD 

normally has no fatal effects on adult 

animals but is extremely contagious and can 

lead to considerable losses in agricultural 

output, abortions, and higher mortalities in 

young animals. Outbreaks of FMD have 

indeed resulted in significant financial losses 

across the globe (Knight-Jones and Rushton, 

2013; Onono et al., 2013), making it a 

serious danger to the world's livestock 

business. According to estimates, FMDV 

has an annual impact on the world that 

ranges from 8 to 22.5 billion US dollars 

(Knight-Jones and Rushton, 2013). Despite 

this immense global impact, the genesis of 

the disease, its global dissemination, and its 

methods of transmission remain mostly 

poorly understood (Aiewsakun et al., 2020). 

According to Marqués et al. (2019), the 

illness is prevalent in portions of South 

America, Asia, the Middle East and Africa 

and occasionally produces outbreaks in 

formerly free nations and areas.  

A revised theory about FMDV's 

widespread colonization mentioned that the 

increase in commerce and animal traffic 

from the Mediterranean to Northern 

European countries between the thirteenth 

and fifteenth centuries certainly helped the 

ancestor of the Euro-Asian FMDV strains 

spread to Europe. During the Period of 

Discovery (the fifteenth through the 

eighteenth centuries), the groundwork for 

European global trade was created, which 

probably aided the disease's spread from 

Europe to Asia. In the late 1860s, European 

immigrants shipped cattle from Europe to 

Argentina, which is likely what led to the 

spread of FMD throughout South America. 

On the other hand, the SAT strains are quite 

tightly restricted to the continent of Africa. 

They probably have been spreading among 

African agricultural and wild animals for a 

very long period, which is crucial to the 

ongoing spread of the disease throughout the 

continent. Yet, it is uncertain if the disease 

initially originated in Africa and 

subsequently moved to Mediterranean 

nations, or whether it happened the other 

way around (Aiewsakun et al., 2020).  

According to estimates from the 

World Organization for Animal Health 

(2022a), FMD continues to be an endemic 
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disease that mostly affects animals in 

tropical Africa and Asia. The disease is still 

believed to be common even though it is 

regarded as managed in many high- and 

middle-income environments (WOAH) 

"Disease free territories" with or without 

vaccination"). FMD outbreaks frequently 

recur in several of these countries even after 

the application of prevention and control 

measures like mobility restrictions, 

emergency or preemptive vaccination, 

movement bans, increased biosecurity, 

stepped-up surveillance, and social 

awareness and education programs (Maree 

et al., 2014; Blacksell et al., 2019). These 

methods have produced inconsistent to no 

results since different nations have different 

goals for animal health, varied financial and 

logistical resources, and different 

implementation and enforcement methods.  

Many epidemiological aspects 

contribute to transmission of FMDV, 

demonstrating the complication of the 

mechanisms underpinning virus 

introduction, dissemination, and persistence 

in endemic areas (Dos Santos et al., 2017; 

Squarzoni-Diaw et al., 2021). In endemic 

locations, it can be challenging to collect 

data for a precise epidemiological picture of 

FMDV. The methods which cause FMDV 

endemic in some regions, however, can be 

addressed using outbreak records, a widely 

utilized and available data source for 

investigating contagious illnesses. Countries 

commonly keep databases of FMD epidemic 

data because veterinary services of 

government agencies play a vital role in 

outbreak identification and response, 

especially when the disease is of great 

economic value or is being targeted for 

control and eventual eradication. Of the 85 

illnesses identified by WOAH and described 

in the animal terrestrial code, FMD is one 

whose official outbreak data has been 

gathered and made public via the WOAH-

WAHIS database (World Organization for 

Animal Health, 2022b). Regional veterinary 

services from all over the world produced 

reports that served as the basis for this data 

collection. The Progressive Control Pathway 

(PCP) for FMD (FAO et al., 2018), a global 

progressive control method for FMD led by 

the FAO, is one example of an evidence-

basedFMDV circulation management 

method that heavily relies on outbreak 

information. Large-scale outbreak data are 

crucial for understanding the 

epidemiological situation, developing 

treatments, and evaluating the effectiveness 

of FMDV control approaches.  

11. The epidemiological situation of the 

disease in Africa: 

Three topotypes for serotype C, 6 for 

serotype O, 2 for serotype A, and 9, 14, and 

5 topotypes for SAT1, 2 and 3, respectively, 

have been found in Africa (WRLFMD, 

2003; Di Nardo et al., 2011). Three FMDV 

pools have been identified in Africa; Pool 

(4) for East Africa, Pool (5) for West Africa, 

Pool (6) for Southern Africa and Pool (7) for 

Southern Africa with serotypes SAT1, 2, 

and 3 (Paton et al., 2009).  

11.1. Occurrence of FMD in North 

Africa 

North African countries include 

Tunisia,Algeria, Morocco,Western 

Sahara,Egyptand Libya andAccording to 

WRLFMD (2003) and Knowles et al. 

(2007), the main means by which FMDV 

spreads to North African countries from sub-

Saharan Africa and the Middle East is 

through the movement of livestock, and 

domestic animals are most likely where the 

virus is maintained (Hall et al., 2013). 

FMDV in this area has previously been 

linked to sheep populations (Rweyemamu et 

al., 2008). The prevalence of FMD was 

infrequent and typically resulted from 

exogenous causes in the Western portion of 

this region, which includes Morocco, 

Algeria, and Tunisia (Yehia and Primot, 
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2009). Although commerce between these 

countries and the rest of Africa is relatively 

minimal, the movement of small ruminant 

herds within the region may have 

contributed to the introduction of FMD from 

Tunisia to Moroccoin 1989 and 1991 

(Aidaros, 2002).  

I. History of FMD epidemics in North 

Africa before 1999: 

O, A, C and SAT2 are the four 

serotypes that have historically been 

detected in North Africa. Serotype O is the 

most frequent serotype, after that serotypeA. 

Egypt and Tunisia, respectively, have 

recorded cases of SAT2 and serotype C, 

respectively. The last outbreaks that were 

documented in North African nations before 

1999 were in Egypt (1997 serotype O), 

Tunisia (1994, serotype O), Libya (1994, 

serotype O) Morocco (1992, serotype O), 

and Algeria (1990, serotype O) (WRLFMD, 

2017). The Algerian government planned a 

monovalent type O immunization 

administered annually solely to cattle in 

1993 and 1994. However, due to the 

political climate at the time, the 

immunizationprogram was abandoned. The 

similar approach was used in Morocco 

during the same years, when cattle were 

vaccinated annually with a monovalent type 

O vaccine up until December 1997. From 

1989, Tunisia has also vaccinated 

susceptible animals every year. Small 

ruminants received a monovalent O vaccine, 

whereas cattle got a trivalent vaccination (A, 

O and C) (FAO, 1999). Due to the lack of 

information on the state of animal health and 

the available management measures, there 

has been no data about the vaccination 

strategies for Libya (FAO, 1999). The 

illness has been recorded in Egypt since the 

1950s, when a strain SAT2 outbreak led to 

the disease's first detection.InFebruary 1987, 

there were 230 pigs, 63,430 cattle, 11,178 

sheep and goats infected with FMD in 

Egypt, the mortality rates were 100%, 4%, 

and 2%, respectively (FAO, 1999). 

Furthermore, an outbreak involving 1,827 

buffaloes and 2,027 cattle was recorded in 

March 1993 in 11 governorates and 20 foci. 

As a result, immunization against FMD 

(serotype O) has been required and free of 

charge in Egypt since 1987 (FAO, 1999).  

II. The 1999 epidemics of FMD in North 

Africa: 

Over 78 million head of livestock 

were in danger for FMD in North African 

nations in 1999 due to the fact that the 

majority of these animals had not received 

any FMD serotype-specific vaccinations. 

Two possible FMD cases in cattle were 

discovered in the Algerian province of 

Algiers on February 20 and 21 of 1999. 

Aseptically obtained vesicular material was 

transferred to the Pirbright World Reference 

Laboratory (WRLFMD) for evaluation. As 

soon as the serotypes were verified to be 

type O, FAO was constantly informed 

(FAO, 1999). The virus was genetically 

distinct from the strains of type O virus that 

were detected at the same time in the 

MENA, according to a sequence analysis of 

the virus. The sequencing analysis revealed 

that the 1999 isolates from Guinea and Côte 

d'Ivoire had 99% similarity with the 

Algerian viruses, which belonged to the 

West African topotype (Samuel and 

Knowles, 2001). These findings supported 

the theory on the disease's origin. In fact, 

zebu cattle had been smuggled past the 

southern borders of Algeria in February 

1999. These zebu cattle did not exhibit any 

clinical symptoms of FMD at the time of 

capture (Samuel and Knowles, 2001). Yet, 

their existence showed that there were 

transboundary animal movements along the 

southern border with FMD-endemic Niger 

and Mali. 179 outbreaks were documented 

from the start of the epizootic until June 22, 

1999, in 36 of the epizootic's 48 districts. 

FMD cases were found on February 22, 

1999, in Tlemcen (58 kilometers from the 



Journal of Current Veterinary Research, Volume (5), issue (1), April 2023 

 

258 
 

Moroccan border) and the Souk Ahras 

region (50 kilometers) (FAO, 1999). Five 

days after the disease was declared in 

Algeria, on June 25, 1999, in the area of 

Oujda, there was suspicion of the first case 

of foot and mouth disease in Morocco. Foot 

and mouth disease-specific clinical 

symptoms and lesions were seen (FAO, 

1999).The O/MOR/1/99 and O/MOR/2/99 

serotypes, which shared 99% of their genetic 

makeup with the virus that first arose in 

Algeria, were confirmed by the WRLFMD. 

Additionally, the disease was discovered 

two weeks later in the Khouribga and Beni 

Mella district demonstrating the disease's 

contagiousness, spreading over large 

geographic areas, and infecting susceptible 

flocks (Samuel and Knowles, 2001; 

WRLFMD, 2017). Despite the launch of 

vaccination to stop the entry of FMD 

through the Algerian border, an FMD 

epidemic was discovered in the Nabeul 

province of Tunisia on March 1st, 1999. The 

WRLFMD verified the FMDV in all 

vulnerable animals. Serotype O 

(O/TUN/1/99 and5/99) was the strain in 

question, and it shares a striking genetic 

resemblance with the virus that was 

discovered in Algeria and Morocco in 1999 

(WRLFMD, 2017). In Libya and Egypt, 

there was no breakout that was noted during 

this epidemic (OIE, 2017).  

III. FMD epidemic in North Africa from 

2000 to 2013: 

Reporting from 2000 to 2013 

between 2000 and 2013, there were a 

number of FMD outbreaks in Libya that 

were documented. The SAT2 strain of the 

virus, which started the outbreak's first wave 

in 2003 but eventually self-limited and never 

crossed international boundaries, was to 

blame. 2009 saw the detection of serotype 

A, topotype Asia lineage Iran-05. Another 

epidemic was reported in 2011. FMDV was 

found to be O serotype, topotype MESA, 

and lineage PanAsia2 (WRLFMD, 2017). 

On February 27, 2012, Libya formally 

informed the OIE about FMDV serotype 

SAT2 outbreaks linked to recently imported 

cattle in Benghazi. Sequence analysis 

revealed that the serotype was identical to 

SAT2 viruses discovered in Nigeria in 2007 

and the serotype that caused a prior FMD 

outbreak in Sudan in 2007. Serotype O and 

SAT2vwere verified from samples obtained 

in 2012 (WRLFMD, 2017). Information on 

the prevalence of the disease is becoming 

hard to get because of the political unrest in 

Libya. Control measures, like as 

vaccination, were put in place, especially 

after the release of novel serotype SAT2 

strains in 2012. The OIE Reference 

Laboratory's (IZSLER) Istituto 

Zooprofilattico Sperimentale di Brescia, 

Italy, conducted a serosurveillance (Hall et 

al., 2013). Serotype O outbreaks had place 

in Egypt in 2000 and 2006. These outbreaks 

never crossed international borders and were 

self-contained (WRLFMD, 2017). Since 

1972, no further serotypes have been 

recorded (OIE, 2017). Clinical FMD 

instances were discovered in January 2006 

on a cow farm in Ismailia. WRLFMD 

received samples for laboratory 

confirmation, where serotype Awas 

determined to be EGY/2006. It arrived in 

Egypt from East Africa most likely through 

the sea route trade of live cattle from 

Ethiopia (WRLFMD, 2017). More than 

7,500 animals were affected by 34 FMD 

outbreaks in 8 areas as of April 6, 2006. The 

majority of clinical FMD cases (96.7%) 

were cattle, and 411 of them, mostly calves, 

reportedly perished (OIE, 2017). Another 

serotype A epidemic was reported in 2009. 

The discovered strain was closely linked to 

A/EGY/06 and disseminated in 2006 before 

evolving till 2009 (WRLFMD, 2017), 

indicating the persistence of the African 

serotype A in Egypt. Despite a widespread 

immunization program being carried out in 

2012, FMD outbreaks were reported 
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throughout Egypt in 2012. According to 

epidemiological study and laboratory 

results, the pattern of outbreaks may have 

been caused by uncommon FMDV 

serotypes or strains.The existence of SAT2 

and other serotypes was confirmed by the 

actions taken to clarify the issue, which were 

taken from outbreak samplesand mortality 

rate reached 500 daily (OIE, 2017).There 

was no herd immunity or prior vaccination 

attempt when SAT2 was firstly introduced 

to Egypt, so the death rate increased 

particularly among calves and on small 

farms. Older livestock suffered severe 

losses. Both cattle and buffalo herds are 

affected by FMD, while the effects on cattle 

are typically more severe. Among Egypt's 

27 governorates, 25 had already found the 

disease.Regionally, Libya notified SAT2 

outbreaks in 2009 and 2012 (OIE, 2017), but 

there haven't been any FMD cases in 

Algeria, Morocco, or Tunisia since the large 

outbreaks in 1999 (OIE, 2017; WRLFMD, 

2017).  

IV. The 2014‑2015 epidemics in North 

Africa:  

There were over 100 million heads 

of livestock in North Africa that were 

vulnerable to and at danger from FMD. The 

epidemiological condition of FMD in North 

Africa and the regional control efforts were 

not consistent (OIE, 2017). Report on the 

situation in 2014–2015,2 cows with clinical 

FMD symptoms were observed on April 24 

in the Tunisian region of Nabeul (OIE, 

2017). The national laboratory (IRVT) 

carried out real-time PCR and phylogenetic 

analysis, which were both verified by 

IZSLER. The topotype that was identified 

was O/ME/SA/Ind 2001d. This topotype 

shares 99% of its nucleotide sequences with 

viruses isolated from Saudi Arabia 

(SAU/3/2013) and Libya (LIB/2/2013), 

respectively (WRLFMD, 2017). According 

to an OIE assessment, the illegal importation 

of animals from Libya was the outbreak's 

primary cause (OIE, 2017). In 11 districts in 

May 2014, 32 new domestic sheep, goat, 

and cattle outbreaks were reported. Further 

instances were reported in June in Jendouba 

areas, which are 50 kilometers from the 

country's Algerian border (OIE, 2017). A 

FMD epidemic was discovered on July 23, 

2014, in the Setif province of eastern 

Algeria, nearby the Tunisian border. The 

first outbreak took place on a cattle farm, 

and it was brought about by the 

unauthorized importation of animals from 

Tunisia. Fever, blisters, lameness, and breast 

lesions were some of the disease's clinical 

indicators (OIE, 2017). Italian laboratory 

IZSLER, in Brescia, received samples. The 

2014 FMD outbreaks in Tunisia led to the 

isolation of the O/ME/SA/Ind/2001d virus, 

which has 99.69% nucleotide identity with 

O/TUN/1054/2014 and O/TUN/1031/2014 

(WRLFMD, 2017). During the final week of 

April, outbreaks were reported in 6 districts. 

35 new outbreaks were recorded in 13 new 

districts during the first week of May. By 

the end of August, 33 separate districts had 

reported more than 350 outbreaks. 

Following that, cases were reported in Oran 

areas, 160 km from the country's western 

border with Morocco. All of the instances 

that were reported were cattle, and small 

ruminants showed no clinical or serological 

symptoms of FMD. However, 12 sheep-

related FMD infections returned in El 

Bayadh and El Oued regions in March 2015. 

After five months, they were the first FMD 

cases to be detected in Algeria (OIE, 2017). 

Many outbreaks with serotypes A, Oand 

SAT2 were reported in Egypt in 2014 

despite immunization efforts. Regarding 

Libya, the political climate made it difficult 

to find information about FMD (OIE, 2017; 

WRLFMD, 2017).  

V. The 2017 epidemics in North Africa:  

Outbreaks of FMD wasobserved in 

Algeria's East (Bordj Bou Arréridj district), 

West (Relizane district) and Center (Medea 



Journal of Current Veterinary Research, Volume (5), issue (1), April 2023 

 

260 
 

district),as of the end of March 2017 in 

cattle (OIE, 2017). Sequencing analysis 

showedserotype A that was genetically 

related to strains that were prevalent in 

neighboring Libya (Asia/ Iran 05BAR 08) 

(WRLFMD, 2017). The infection's source 

was not known. However, the phylogenic 

study revealed that the Algerian serotypes 

shared 98.4% of their nucleotides with field 

strains discovered in Nigeria in 2015 

(African topotype lineage G IV) 

(WRLFMD, 2017).  

11.2. Occurrence of FMDV in West, 

Central and East Africa (from 2000 to 

2014): 

Mauritania, Cameroon, Mali, Niger, 

Benin, Cape Verde, Senegal, Ghana, 

Gambia, Guinea-Bissau, Sierra Leone, Cote 

d'Ivoire, Liberia, Burkina Faso, Nigeria, and 

Togo are the countries that make up West 

Africa. Equatorial Guinea, Gabon, the 

Central African Republic (CAR), Chad, and 

the DRC are all nations in central Africa 

(DRC). The nations of Eritrea, Burundi, 

Rwanda, Kenya, Sudan, South Sudan, 

Uganda, Djibouti, Ethiopia, Somalia, and 

Tanzania make up the East African 

countries. Six FMD serotypes (A, O, C, 

SAT 1-3) have been found in this area. 

Outbreak of SAT-3 that was stated in DRC 

(Sumption et al., 2007) in 2005 is not 

included since no virus genotype or affected 

species was identified.  

Two (4 and 5) viral pools have been 

found in the East, West and Central Africa 

region (Paton et al., 2009). There is a 

significant co-occurrence of virus serotypes 

and topotypes in the two pools. As, the 

serotype and topotype viruses found in 

Ethiopia (2005-2008, and 2010–2012), 

Eritrea (2004 and 2011)and Sudan (2005, 

and 2008–2011) in East Africa were 

genetically related to pool 5 isolates of 

serotype O (EA-3) virus from Nigeria (2007 

and 2009) and Niger (2007) in West Africa 

(WRLFMD, 2003). serotype A (G-IV 

AFRICA topotype) was identified in cattle 

samples from Nigeria, Togoand Cameroon. 

Sequence analysis of the 1D coding region 

(WRLFMD, 2003; Bronsvoort et al., 2004b) 

revealed a close relationship between these 

isolates and the East African serotype A 

viruses from Sudan (2006 and 2011) and 

Eritrea (1998). Moreover, comparable 

isolates for the serotype SAT2 topotype VII 

were detected in the two pools in East and 

West African countries (WRLFMD, 2003; 

Bronsvoort et al., 2004b). According to 

Roeder and Knowles (2008), serotype C was 

last discovered from cattle in 2004 in Kenya. 

At the time, the isolate was believed to be a 

field reintroduction of the vaccine strain 

(Sangula et al., 2011).Modern serological 

tests show the existence of antibodies 

against serotype C (Rufael et al., 2008; 

Ayelet et al., 2009; Ayebazibwe et al., 

2010b; Tekleghiorghis et al., 2014). To 

establish that serotype C is probably no 

longer circulating, more serological research 

must be conducted in this part of Africa 

utilizing particular diagnostic techniques.  

SAT 2, A and O serotypes were 

widely circulated throughout the region, 

whereas SAT1 was only found in a small 

area in East Africa. In the DRC, Kenya, 

Tanzania, Ethiopia, Uganda, and Ethiopia, 

SAT-1 has been found. The first incidence 

of FMDV serotype SAT1 in Ethiopia was 

discovered in 2007 (Ayelet et al., 2009). 

Furthermore, isolates of serotypes SAT2 and 

SAT1 and were detected and genotyped in 

2007 in Uganda (Ayebazibwe et al., 2010a). 

Although no information has been found on 

the isolation of SAT1 virus from domestic 

or wild animals in Central and West Africa 

in the previous 3 decades, WRLFMD 

revealsSAT1 to be one of the circulating 

serotypes. According to Ehizibolo et al. 

(2014), there is serological evidence of 

antibodies against SAT1 and SAT3 in sheep 

and cattle in Nigeria. Nevertheless, 

virological methods must be used to confirm 
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this. Serotype SAT-3 has only been found in 

East Africa twice, in 1970 (Roeder et al., 

1994) and 1997 (Bastos et al., 2003a; b; 

Kalema-Zikusoka et al., 2005). Serotype 

SAT3 was detected in Uganda using African 

buffaloes; however, no animals have ever 

been used in this region to isolate this 

serotype (Rweyemamu et al., 2008). 

Because ofinsufficient surveillance, it is 

likely that SAT-1 has either ceased to exist 

or is still present but unrecognized because 

it has not been isolated from wild and 

domestic animals for the previous 3 

decadesin West African countries.  

11.3. Occurrence of FMDV in southern 

Africa 

Zimbabwe, Zambia, Angola, 

Seychelles, Madagascar, South Africa, 

Mozambique Namibia, Malawi, Botswana, 

Comoros, Swaziland, Lesotho, and 

Mauritius, are among the nations that make 

up southern Africa. Strong evidence exists 

in southern Africa that the livestock-wildlife 

interface affects FMD dynamics in livestock 

populations, particularly for the transmission 

of the SAT (1-3) virus (Bastos et al., 2003b; 

Vosloo et al., 2005; Miguel et al., 2013). 

Since 1991, FMDV serotypes (O, SAT 1-3) 

have been discovered in this area, with SAT 

1-3 serotypes being the most commonly 

found (Rweyemamu et al., 2008; Paton et 

al., 2009). Serotypes C and A were 

documented prior to 1991, however they 

appear to have vanished after then.  

I. Epidemics during the period from 2000 

to 2013: 

In southern Africa, serotype O is the 

least predominantserotype. Serotype O was 

also isolated at Mbala in Zambia's Northern 

Province. Serotype O was detected in the 

region bordering East and Central Africa 

and spread through the illegal trafficking of 

unwell animals, as in 2010 and 2012, for 

example (Sinkala et al., 2013). The serotype 

O EA-2 topotype of this virus showed the 

strongest correlation with viruses isolated 

from Uganda, DRC and Tanzania (OIE, 

2005). Pigs and cattle were impacted by an 

outbreak of the serotype O (ME-SA 

PanAsia1 topotype) in 2000 in South Africa. 

The virus was discovered in raw sewage 

from a ship in Durban, where it was most 

likely brought from Asia (Sangare et al., 

2001; Knowles et al., 2005). South Africa 

has reported no new cases of pan-Asian 

serotype O virus since 2000. To 

SAT serotypes are kept by large 

herds of African buffalo in Africa and 

represent a major source of infection for 

domestic and other wildanimalswith cloven 

hooves, like impala, which can briefly 

contract the disease and spread it to 

susceptible animals (Hargreaves et al., 

2004). In southern Africa, it has been shown 

that FMDV epidemics in domestic animals 

frequently arise as an overflow from the 

buffalo reservoir to cattle (Hargreaves et al., 

2004; Miguel et al., 2013).In southern 

Africa, the latest SAT1 outbreaks were 

reported in Zambia in 2012, Botswana in 

2013, South Africa in 2010 and 2013, and 

Namibia in 2011 and 2013, but the majority 

of these countries have previously 

discovered SAT1 in cattle, buffalo, and 

impala (Vosloo et al., 2006; 2007). 

Significant domestic cow epidemics caused 

by serotype SAT2 occurred in Zambia, 

Botswana, and Namibia in 2011 and 2012. 

In the same year, serotype SAT2 was 

observed in Mozambique and South Africa 

(OIE, 2005). SAT serotypes have a 

restricted range, with SAT3 occurring 

primarily in southern Africa and Uganda 

(Vosloo et al., 2002; Thompson et al., 2003). 

SAT3 has been detected in 2010 in 

Mozambique and in 2006, 2008, 2010, and 

2011 in South Africa (WRLFMD, 2003).  

II. The epidemics in the period from 2014 

to 2018: 
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The only outbreak identified during 

the study period occurred in 2016 on 

Mauritius; it was determined that FMDV 

serotype O, which genetically related toME-

SA (Middle East South Asia topotype), was 

to blame. The disease was successfully 

managed by vaccination (Meenowa, 2020). 

It cannot be overstated how important it is to 

maintain strategic FMD vaccine banks and 

maintain high levels of emergency readiness 

given that the disease's invasion into this 

country shows that no country is immune to 

FMDV (Jamal and Belsham, 2013).  

Thirty out of the 33 outbreaks that 

were reported were brought on by FMD 

viruses in Pool 6 (SAT1-3), while only three 

out of the 33 outbreaks were brought on by 

FMD viruses in Pool 4. Serotype SAT2 

contributed to 20 of the outbreaks brought 

on by Pool 6 virus, SAT1 to six of the 

outbreaks brought on by the virus, and 

SAT3 to four of the outbreaks brought on by 

the virus. Limited sampling and sporadic 

reporting during outbreaks may have 

contributed to the issue of sampling bias, 

which causes virulent strains with greater 

transmission propensities to be sampled 

more frequently. The incorrect perception 

that the sampled strains are the ones that 

predominate in the field may result from this 

sampling bias.Sampling during low 

incidence periods could eliminate sample 

bias (Machira and Kitala, 2017).  

SAT3 outbreaks had not been 

reported in southern African countries for 

years after its recent introduction in 

Mozambique and Zambia. The outbreak in 

Zambia appears to have originated in the 

western province's Shangombo district, 

where infected cases were first observed 

in2015. Then, clinical cases spread to the 

neighboring districts of Sikongo and Kalabo, 

and the spread of disease was stopped by a 

ring vaccination of 109, 211 herds of cattle 

(Sinkala, 2016). Shangombo's main affected 

neighborhood is bordered by Angola.The 

disease originated from un controlled 

movement of infected cattle between 

neighboring countriesand lack of effective 

coordinated surveillance programs, based on 

the topotype of the virus isolate, topotype II 

(WZ) (Vosloo et al., 2002; Jori et al., 2009; 

Scoones et al., 2010; Sinkala et al., 2014). 

Owing to the low level of surveillance 

between these neighbors, little is known 

about the actual prevalence of FMD in either 

country, and there is no official data on the 

isolation of serotype SAT3 from Angola. In 

2009, there was an FMD outbreak, but no 

virus could be found (Maree et al., 2014). 

The lack of FMD epidemiological data in 

this nation makes it difficult to effectively 

control FMD in southern Africa because 

successful vaccination depends on this data 

(Sangula et al., 2010).  

12. Risk factors involved in FMD 

transmission in Africa: 

I. Long distance transmission: 

According to Mekibib and Arin 

(2016), airborne transmission is the term 

used to describe particles that are expired 

from an infected animal and evaporate into 

the surrounding air. These tinyparticles, 

which have a diameter of less than 5 m, have 

a lengthy infectious half-life and can be 

spread by air currents over great distances 

(greater than 1 m), possibly leading to long-

distance transmission events (Kutter et al., 

2018 and Siegel et al., 2021).  

Gloster et al. (1982); (2003); 

Donaldson (1983) found that infectious 

aerosols released into the atmosphere have 

the potential to cause long-distance 

transmission events that represent a severe 

danger to the management of FMD 

epidemics. Transmission via airborne virus 

can spread quickly and result in sickness 

outside of the established quarantine zones 

(Klausner et al., 2015). Long-distance 

transmission of the virus requires several 

factors. For example, (i) High viral shedding 

and (ii) Prevailing climatic conditions, (iii) 
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High virus viability, such as R.H of at least 

55%, and (iv) large numbers of carriers 

(Gloster et al., 1982).  

When determining the likelihood of 

airborne dissemination, the stability of such 

strains in aerosolized FMDV is a crucial 

consideration. In a recent study, the 

durability of viral strains was examined in 

an experimental setting employing a 

Collison nebulizer to produce aerosols into a 

Goldberg drum and a Proton impinger 

sampler made entirely of glass to collect 

aerosol samples. Using this technique, 

Donaldson (1972) evaluated eight FMDV 

serotypes O, A, and C strains and discovered 

that when exposed to 55% and 70% R.H, 

serotype A viruses were more persistent in 

aerosols than the serotype O and C strains. 

In addition, Donaldson et al. (1970) 

demonstrated that the virus' ability to 

survive in aerosols declined as the humidity 

level rose. Similar findings were made by 

Barlow (1972), who used the same methods 

to demonstrate that a serotype O (O1 BFS 

1860) had a higher survival rate at relative 

humidity levels above 50%. In addition, 

Barlow (1972) demonstrated that the virus's 

ability to survive diminished after aerosols 

were kept in the drum for five minutes as 

opposed to being tested right away. 

However, it has since been reported that 

sampling should wait until after a period of 

mixing when using rotating drums in order 

to account for deposition (Thompson et al., 

2011; Fischer et al., 2016). When relative 

humidity exceeded 50%, Barlow and 

Donaldson (1973) stated that O1 BFS 1860 

strain more stable in aerosols when 

suspended in bovine saliva, whereas Brown 

et al. (2021) demonstrated that in aerosols, 

FMD recovery was higher for serotype A 

than for serotypes O and Asia 1. 

Research shows that FMDV from a 

contaminated environment can be 

resuspended into aerosols. Colenutt et al. 

(2018); (2020) shown that sick animals' 

surroundings get contaminated in the wild, 

which could present a chance for virus 

aerosolization during animal and human 

movement or routine cleaning duties.  

II. Livestock management systems: 

In Africa, the availability of grazing 

and watering areas varies by region, which 

has a diverse effect on the system of animal 

husbandry. Robinson et al. (2011) identified 

five distinct livestock production systems in 

Africa based on the volume of animal 

movement: (i) Complete nomadism: absence 

of a fixed place of abode and regular 

agriculture, (ii) Semi-nomadic lifestyle: a 

permanent home and supplemental farming 

are conducted, but for extended periods of 

time, animal owners migrate to far-off 

grazing places, (iii) Transhumance: Herds 

are transported to far-off grazing sites, 

typically on seasonal cycles, despite having 

a permanent home, (iv) Partial nomadism: 

Farmers continuously reside in permanent 

communities and are in possession of 

animals that graze nearby. 

Cattle, sheep, and goat husbandry are 

primarily sedentary occupations in southern 

Africa. Nonetheless, the risks of FMD 

spread have increased and will undoubtedly 

continue to rise in the future due to the 

establishment of game farming 

conservancies in cattle ranching areas and 

the creation of Trans frontier Conservation 

Areas (TFCAs). There may therefore be 

more contact between domestic animals and 

wildlife even when cattle are not moving 

(Osofsky et al., 2005).  

III. Livestock trade in Africa: 

The published and presently 

available livestock data show that over 780 

million cattle, buffaloes, camels and other 

small ruminants were farmed throughout 

Africa. The main imported goods entering 

Morocco, Algeria, and Tunisia are cattle and 

small ruminants. Other dairy and meat 

products are imported from Australia, EU, 
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Argentina, and New Zealand, and for certain 

imports, but not all, this database 

(http://www.africalivestockdata.org/afrlivest

ock/content/about-us) gives information on 

the source of the animals.  

Although such trading is expected to 

be significant throughout Africa, neither the 

FAO data nor the cross-border movements 

of cattle from nomadic and transhumance 

herds were included. In the north-west of 

Africa, for instance, the Sahara Desert 

separates it from sub-Saharan Africa, this 

making informal trade from southern 

countries into the north-west of Africa is 

constrained. In contrast, in the north-east of 

Africa, no information on formal trade from 

Sudan to Egypt and Libya is found, but 

informal trade is highly likely. Additionally, 

the FAO numbers do not include animal 

products that can be a transmission risk. 

North Africa imports more milk and beef 

than any other region on the continent, 

according to African Livestock Data 

(http://www.africalivestockdata.org/afrlivest

ock/content/about-us).  

Well-established livestock trade 

routes run through the dry and semi-arid 

sub-Saharan region of West, Central, and 

East Africa. In 2010, 2.9 million animals 

were imported into West, Central, and East 

Africa, with small ruminants making up two 

thirds of those and cattle making up the 

remaining third. With more than 1.4 million 

animals imported in 2010-including more 

than 1 million live cattle, sheep, and goats 

from Niger-Nigeria is the largest importer in 

this category. There aren't many trade 

figures available for the Greater Horn of 

Africa, which includes the countries of 

Ethiopia, Eritrea, Somalia, Sudan, and 

Djibouti.Mostly to the Arabian Peninsula 

and the Gulf States, sheep and goats are 

traded along these routes. Exports from East 

Africa to the Gulf States and the Arabian 

Peninsula primarily consist of small 

ruminants, cattle, and Arabian one-hump 

camels. According to 

(http://www.africalivestockdata.org/afrlivest

ock/content/about-us), Somalia, Sudan, and 

Ethiopia account for 61% of all sheep meat 

exports on the continent. Although though 

there is a low chance of FMD spreading 

within Africa as a result of exports, this 

trade nonetheless has a big impact on the 

continent because not all animals come from 

the countries that sell to the Arabian 

Peninsula and the Gulf States.In order to be 

shipped to the Arabian Peninsula and the 

Gulf States, they are assembled along trade 

routes and then transported by vehicle or 

foot to sea ports in the Red Sea and the Gulf 

of Aden. Many are imported from nearby 

African countries. Large cattle markets can 

be found in major East African cities like 

Nairobi and Mombasa in Kenya because to 

the high local demand, which facilitates 

trade throughout the area. Although Kenya 

technically lacks meat, it imports it from 

nations like South Sudan, Tanzania, 

Ethiopia, and Ethiopia to make up the 

shortfall (Aklilu, 2008). The spread of new 

FMD strains depends heavily on these 

animal movements (Fevre et al., 2006).  For 

example, serotype SAT-2(SAU/6/00) 

isolates from Saudi Arabia in 2000 were 

genetically related to isolates from Eritrea in 

1998 (ERI/1/98) (Bronsvoort et al., 2004), 

suggesting that Northeastern Region as Most 

Likely Source of Virus (Bastos et al., 

2003b). Due to the trade ties between East, 

Central and West Africa, a more 

comprehensive regional approach to control 

should be taken.  

According to FAO data, South 

Africa imports the most livestock in 

southern Africa—650 000 head. 

Furthermore, it is challenging to gather 

reliable data on actual cattle trade, and in 

many places, illegal trade is likely to 

outweigh legal trade (Scoones and Wolmer, 

2006). The majority (94%) of Southern 

Africa's beef exports are beef from 

http://www.africalivestockdata.org/afrlivestock/content/about-us
http://www.africalivestockdata.org/afrlivestock/content/about-us
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Botswana, South Africa, and Namibia, 

according to 

(http://www.africalivestockdata.org/afrlivest

ock/content/about-us). The majority (57%) 

of Botswana's meat exports go to South 

Africa, and a sizeable amount (40%) travels 

to the European Union, according to FAO 

data (EU). The risk of transmissionof 

FMDV to countries without the disease 

could be decreased by importing animals 

and animal products from FMDVfree zones 

acknowledged by the OIE.  

IV. Involvement of African wildlife in 

FMD transmission 

It's possible that some wild animals 

help spread FMD. It has been shown that the 

African buffalo (Syncerus caffer) is a 

genuine maintenance host for serotype SAT 

(1-3) viruses and that it is constantly 

evolving (Vosloo and Thomson, 2004; 

Mwiine et al., 2010). Most healthy buffalo 

populations still harbor SAT viruses, which 

frequently cause subclinical illnesses 

(Vosloo et al., 2007). The virus can also be 

shown to persist in a single buffalo for at 

least five years and in small herds of free-

living animals for at least 24 years (Condy et 

al., 1985).According to theories about the 

SAT serotypes, the majority of buffalo 

calves get sick during "childhood" 

epidemics or while the mother's protective 

antibodies are decreasing (Vosloo and 

Thomson, 2004). The buffalo calves may 

infect susceptible cattle during this time 

(Jori et al., 2009).  

How frequently diseased animals 

contribute to epidemics is still up for debate 

(Salt, 2004). Contrary to FMDV 

transmission from buffalo to cattle, which 

was viewed as an uncommon event (Dawe 

et al., 1994 and Thomson, 1995), SAT 

serotype transmission from carrier buffalo to 

cattle has been successfully confirmed under 

both experimental and natural conditions 

(Bastos et al., 2000). African buffalo in the 

Kruger National Park in South Africa have 

spontaneously transmitted FMDV to impala 

(Bastos et al., 2000). FMDV transmission 

from carrier male buffalo to female cattle 

was observed in one experiment, suggesting 

that the buffalo bull may have sexually 

transferred the illness to the cows (Bastos et 

al., 1999).  

Some wild species that are briefly 

infected with the SAT serotypes can 

transmit the illness to susceptible animals 

(Thomson et al., 2003). Other wild species 

may have a role in the spread of serotype A 

and O, even if this hasn't been studied in 

Africa. Deer (Gibbs et al., 1975), impala 

(Aepyceros melampus), bush pig, warthog 

antelope, kudu (Hedger et al., 1972; Bengis 

et al., 1984; Bengis and Erasmus, 1988) and 

giraffe are other wild species of cloven-

hoofed mammals that are vulnerable to 

FMD (Vosloo et al., 2011). Contrary to 

farmed pigs, warthogs are not powerful 

virus amplifiers, despite being 

experimentally and clinically susceptible to 

FMD infection (Bengis, 2012).  Although 

the FMDV SAT serotypes have not been 

shown to persist in any other wild species 

than buffalo (Bengis, 2012), transiently 

infected wild mammals with cloven hooves 

may aid in the spread of the virus. However, 

it is believed that in southern Africa, the 

primary contact necessary for the 

transmission of SAT FMDV serotypes is 

between cattle and buffalo or impala (Bastos 

et al., 2000; Vosloo et al., 2006). 

Ayebazibwe et al. (2010); Kalema-Zikusoka 

et al. (2005) both found evidence of serotype 

O and C infection in African buffalo from 

Kenya.  

V. Social and economic development: 

Socio-economic traits were 

underrepresented in FMD outbreak models 

despite the well-established association 

between low socio-economic position and 

contagious diseases (Wijayanti et al., 2016; 

Loi et al., 2019). Social aspects of animal 

health should be considered in models 
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developed to understand and anticipate 

FMD epidemics (Card et al., 2018). The 

findings of recent studies that suggest that 

the socioeconomic realities of daily life in 

communities affected by FMD may be 

linked to an increase in FMD outbreaks 

(Guerrini et al., 2019) and that in many 

cases the same communities experience 

numerous difficulties adhering to the 

restrictions put in place as a result of the 

detection of the outbreaks can be supported 

by this evidence (Limon et al., 2020; 

MacPhillamy et al., 2022). It would be 

possible to evaluate socio-economic factors' 

importance and, if there is a connection, to 

come up with ideas for a comprehensive 

FMD control strategy that does not just rely 

on the conventional methods (such as 

market closures, movement controls,and 

vaccination) (Loi et al., 2019; Wajid et al., 

2020). This would be made possible by 

incorporating socio-economic factors into 

FMD spatio-temporal modelling.  

VI. Ecology and environment: 

Climatic andenvironmental factors may 

have an impact on FMD's viral stability, 

survival, or transmission, which may have 

an impact on risk. For example, the risk of 

airborne transmission, which is a long-

distanceroute for FMD spread, varies across 

geographic regions due to differences in 

animal husbandry, proximity of susceptible 

and infected species, numbers of animals, 

and local climate (Brown et al., 2022). On 

the other hand, weather-related factors may 

disclose the increased contact between 

animals produced by extreme climatic 

occurrences like drought, a factor that 

produces movements and natural migrations 

in animals.Cool temperatures,a neutral Ph, 

and a relative humidity of at least 55% are 

necessary for stability ofFMDV and permit 

the prolonged survival of virus particles in 

the environment (Mielke and Garabed, 

2020). The virus is therefore expected to 

survive the wet season longer than the dry 

season since the favorable damp and cool 

temperature conditions delay the virus's 

desiccation (Mielke and Garabed, 2020). It 

is possible that regions with FMDVfriendly 

conditions would be better for preserving the 

illness and more likely to see outbreaks. 

Considering this, meteorological and 

microclimatic variables such as relative 

humidity, temperature, windspeed, and 

precipitationmay represent a number of 

processes linked to direct and indirect 

FMDV transmission routes (Gordon et al., 

2022).  

VII.Effect of water availability on annual 

variation of FMD outbreaks: 

Decreased water accessibility in dry 

conditions is likely to increase contact with 

animals in the few remaining water sources, 

resulting in the spread of FMD between 

animal houses. This is why water 

accessibility was taken into consideration as 

a potential risk factor. Although data on 

water availability were lacking, rainfall over 

a year at the end of the rainy season was 

used as a proxy for the amount 

ofreplacement of water reservesand was 

believed to have the potential to influence 

the frequency of FMD outbreaks for 12 

months (Guerrini et al., 2019).  

VIII.Season: 

In addition to environmental factors 

(like temperature and rainfall) that can have 

an impact on FMD epidemiology, seasons 

also govern the calendars for cropping and 

herding. The majority of the peak FMD 

outbreaks were observed in the second half 

of each year that was recorded. Variations in 

animal mobility may be related to seasonal 

changes in FMD epidemics. This might be 

connected to the increased animal transports 

brought on by the rise in meat consumption 

during the Amhara area's Christian Easter 

celebrations (March–April), one of the two 

major Orthodox Christian religious holidays 

in Ethiopia generally and in the Amhara 
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region particularly. The increase in demand 

for meat for the impending Muslim holidays 

of Milad-Un-Nabi and Ramadan 

(Gunasekera et al., 2017; Aman et al., 2020). 

 

13. Control and vaccination strategy: 

Effective FMD control and 

prevention requires a multiple control 

strategy including physical isolation of 

wildanimals and livestock by using game-

proof fences, repeated vaccination of 

susceptible herds, restriction of animal 

movements, and careful risk assessment of  

FMDV introduction into FMD-free areas 

(Bruckner et al., 2002; Jori et al., 2009). 

These prevention measures, however very 

expensive, have been implemented in 

southern Africa and have significantly 

decreased the disease's prevalence there. 

Southern Africa uses inactivated whole 

particle FMD vaccines adjuvanted with 

saponin and aluminum hydroxide gel to 

control FMD through vaccination. Several 

manufacturers of these vaccinations assert 

that each dosage has 3PD50 homologous 

potency. Yet, there is little publicly available 

information on the efficacy of African FMD 

vaccinations, which restricts debates of their 

effectiveness. Codon fences have been used 

to delineate disease zones in a few nations in 

the region, including Botswana and 

Zimbabwe, in order to conduct effective 

FMD control strategies (Derah and 

Mokopasetso, 2005). "Green Zones" have 

been designated as regions outside of game 

conservancies, and animals there are free of 

FMD without the need for vaccination. "Red 

zones" are locations that are adjacent to 

game conservancies and are thought to be 

FMD-infectious.These areas routinely 

administer trivalent vaccines including the 

SAT1, 2, and 3 strains to cattle. 

Strategically, the bivalent FMD vaccine has 

been used primarily in southern African 

countries (SAT1 and SAT2). Trivalent FMD 

vaccination use has only been reported in 

Botswana and Republic of South Africa 

(SAT1, SAT2, and SAT3). These vaccines 

are offered in two purification levels: semi 

purified and highly purified. The latter level, 

known as DIVA or marker vaccines, enables 

the distinction between infection- and 

vaccine-induced antibodies (Fana et al., 

2021). 

Studies that matched vaccines over 

this time (2014–2018) produced r1– values 

greater than or equal to 0.3. These findings 

demonstrate the vaccinations' ability to 

provide protection against exposure to FMD 

viruses in the field (Rweyemamu et al., 

1978). These findings coincide with those of 

the phylogenetic analysis. The VP1 

sequences from epidemic strains were 

grouped with other vaccination strains used 

in the area and in their respective serotypes, 

indicating a tight evolutionary link. The 

results are consistent with earlier studies 

done in the area and show that some 

outbreaks clustered with sequences from 

buffalo, demonstrating the role this species 

plays in maintaining FMD outbreaks in the 

area (Vosloo et al., 2005).  In phylogenetic 

trees, the grouping of individuals shows a 

close relationship in ancestry. Nonetheless, 

great care must be taken when extrapolating 

between nucleotide homology and 

antigenicity because there is insufficient 

data on the impact of amino acid variations 

on antigenicity (Paton et al., 2005).  

Some nations revised their 

vaccination plans in response to the 

reappearance of FMDV serotypesOand 

SAT3in southern Africa; now, Zambia has 

toimmunize against 3 serotypes in Pool 6 as 

well as serotype O from Pool 4. In order to 

manage FMD, Namibia and Mozambique 

now use utilize a trivalent vaccine (SAT1-3) 

rather than a bivalent vaccine (SAT 1-2). 

Zambia now has a heavier burden of FMD 

management through vaccination, and it's 

possible that they won't be able to stop Pool 

4's exotic virus outbreak from spreading to 



Journal of Current Veterinary Research, Volume (5), issue (1), April 2023 

 

268 
 

Zimbabwe, Botswana, and Namibia.In order 

to effectively control and prevent FMD 

caused by exotic viruses moving into the 

region from eastern Africa, it is 

recommended that coordinated measures led 

by SADC and supported by international 

donor organizations like the World Bank, 

FAO, and/or EU be begun as soon as 

possible (Fana et al., 2021). 

Throughout other parts of the 

African continent, vaccination strategies 

against FMD are not frequently carried out. 

Because the antibody decay following 

vaccination is about 6 months, many 

countries, especially southern 

Africacountries, vaccinate animals in 

response to occurrence of outbreaks rather 

than doing regular preventative vaccinations 

(Parida, 2009; Dekker et al., 2016). The 

majority of the continent's nations are 

underdeveloped, lacking in competent 

human resources, good veterinary 

infrastructure, and the ability to regulate the 

movement of animals. Thus, they are unable 

to afford the traditional FMD vaccines 

available today. Due to these restrictions, 

several African nations are now vulnerable 

to the development of FMD (Doel, 2003; 

Sutmoller et al., 2003; Knight-Jones and 

Rushton, 2013). Despite these limitations, in 

order to get the optimum effects with these 

vaccines, it is crucial that governments in 

African countries continent follow the 

recommendations for the preventive 

immunization of significant susceptible 

hosts, particularly cattle. Future research 

should focus on developing FMD vaccines 

that are more affordable than the ones now 

in use. These vaccines may persuade more 

African nations to implement regular 

preventive immunizationprograms to curb 

and prevent the spread of FMD. In addition 

to facilitating regional and global trade of 

animals, these routine immunization 

campaigns will stop disease outbreaks in 

susceptible animals, eradicating poverty and 

ensuring prosperity and food security (Fana 

et al., 2021).  
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