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ABSTRACT 
    Wildlife is the fauna and flora that are out of the control of man, although over the years common usage, public perceptions 
and history have practically defined wildlife as undomesticated free ranging terrestrial vertebrates which include reptiles, 
amphibians, birds, mammals excluding fishes. Wildlife play important roles in the epidemiology of emerging and re-emerging 
diseases either as vectors such as in rabies, primary target of disease such as in botulism and reservoirs such as in tularemia, 
Ebola virus disease (EVD), Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) . 
These diseases usually transcend national and regional borders causing high mortalities and morbidities. The transboundary 
nature of such epidemics and the collaborative efforts in combating the scourge was investigated using published literature. 
Wildlife has been incriminated in the occurrence and spread of various diseases many of which led to loss of lives and have 
the potentials of being pandemic. Diseases were promptly controlled in cases where collaborative efforts were applied in the 
management. Since the world is now a single global village, advanced collaborative strategic guidelines should be established 
for implementation and prevention of future pathogenic zoonosis within states, regions, continents and globally. 
Transboundary public health education of the citizenry will be of immense importance in the control and prevention of these 
diseases. Sustainable development goals (SDGS), poverty alleviation, enhanced culture and eco-tourism may not be realizable 
in the face of ignorance and disease. Highly pathogenic emerging and re-emerging zoonotic diseases and epidemics involving 
wildlife have grave consequences on national, regional, continental and world economies. These could however be prevented 
and controlled through multifaceted collaborative efforts and cooperation transcending geographical borders so that the planet 
can be rescued from the raging scourge of disease. 
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INTRODUCTION 
    Wildlife diseases affect many other hosts. They impact on public health, national/regional economies, wildlife 
conservation and biodiversity (Daszack et al., 2000, Kruse et al., 2004). Reports suggest that 8 out of every 10 
animal related pathogens in the United States of America have link with wildlife (Kruse et al., 2004). These 
numbers of identified infectious diseases are reported to be on the increase. They cut across tribe, languages, 
culture, boundaries, nations and regions posing potential threat to global health (Osofsky et al., 2003, Miller et 
al., 2013). The interaction of wildlife with other hosts, the increasing movement of human population, livestock, 
livestock products across countries and regions have led to the spread of pathogens across boundaries and 
consequent disease spread within human and animal population (Kock, 2005, Basagoudanavar and Hosamani, 
2013).  
    It is widely accepted that the total eradication of shared infectious agents is almost impossible if wildlife hosts 
which serves as the natural reservoirs are ignored (Osofsky et al., 2003). A collaborative effort of multiple 
disciplines involving regional/continental and global countries required if the health of human beings, livestock, 
wildlife and the environment is to be improved and avoidable economic losses avoided (Daszack et al., 2007, 
FAO/OIE/WHO, 2008). 
  

TRANSBOUNDARY DISEASES 
    Transboundary diseases are those that have very high probability of easily spreading across national, regional 
and international borders, they are often highly contagious in nature affecting domestic animals, wildlife and 
humans leading to enormous socioeconomic and public health challenge, significant economic, trade and/or food 
security issues (Kock, 2005). In affected areas control/management including exclusion, requires cooperation 
between several countries and regions (Basagoudanavar and Hosamani, 2013). This diseases are capable of 
causing population decline, adversely affecting food security, cripple national/regional economies and reduce 
trade relations (Otte et al., 2004).  
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Food and Mouth Disease (FMD) 

    It is a highly contagious disease that spreads among closed hoofed animal population infected through the 

current of the wind or by contact. This viral disease results in economic losses to food animals, farmers and 

countries dependent on export for foreign exchange. It is highly prevalent in large parts of the world especially in 

Sub Saharan Africa (Ellis and Putt, 1981, Bengis et al., 2002). 

 

Rinderpest 

    This is also known as ‘Cattle Plague’.  It is the most devastating disease ever recorded. It spreads very fast 

among livestock infected herds on the move and through introduction of infected/carrier animals to uninfected 

herds and areas. Strict cattle movement controls, quarantine of infected areas, selective ‘culling of infected herds 

and effective vaccination and vaccination campaigns especially through FAO coordinated programs like Global 

Rinderpest Eradication Program  (GREP) have been effective against the plague (FAO/OIE, 2004, FAO, 2004, 

Rweyamann et al., 2006). 

 

Contagious Bovine Pleuropneumonia (CBPP) 

    This is a gradual, harmful, low mortality or rapidly spreading high mortality disease of cattle in endemic and 

susceptible cattle populations respectively. The disease is spread majorly through movement of infected and 

carrier animals. It currently affects over 27 countries with an estimated annual cost of USD 2 Billion (Townseed 

and Sigwele, 1998). 

 

Bovine Spongiform Encephalopathy (BSE) 

    This is a disease of cattle caused by ‘Prions’ occurring in many parts of the world. It is transmitted through 

feed supplements containing meat and bone meal infected with the organisms. Humans that consume infected 

beef can develop fatal neurological disease called variant Creutzfeldt-Jacob disease (FSA, 2002). 

 

Rift Valley Fever (RVF) 

    This is a mosquito borne viral zoonosis, causing abortions and deaths in livestock and human populations. 

Infected mosquitoes often move with cattle populations during transit. Tens of thousands of morbidities and over 

a thousand human deaths have been recorded in Africa over a period of time (Okello et al., 2011). 

 

Peste Des Petits Ruminants (PPR) 

    PPR is a debilitating contagious viral disease of sheep and goats. It spreads through contact with infected 

animals and material causing high mortality. Effective vaccination, disease surveillance and quarantine programs 

can help in the control of the disease (Kock, 2005, FAD PReP, 2014). 

 

African Swine Fever (ASF) 

    This is the most fatal pig viral transboundary disease. It has the ability to spread over long distances through 

transportation of pork meat and its products including garbage containing pork food scraps. Wild pigs, warthogs 

and other wildlife serve as carriers and reservoirs and play important roles in the spread of the infection 

(FAO/OIE, 2004).  

 

Newcastle Disease (ND) 

    This is a viral disease of poultry causing varying degree of morbidity and mortality. It is spread through bird to 

bird contact, contaminated food, water, utensils and other materials. Several wild birds serve as carriers and 

reservoirs of the disease. The disease is prevalent in Africa and Asia causing major economic losses in the 

poultry industry (Hafi et al., 1994, Domenech et al., 2006). 

 

Avian Influenza (AI)  

    It is also referred to as ‘fowl plague’. It is a highly fatal viral disease of poultry causing colossal loses in the 

poultry industry and with the ability to infect humans (FAO, 2008). It is spread through contact with infected 

birds and materials. The virus is reported to be widespread in wild water birds (FAD PReP, 2014, USDA APHIS 

AZA, 2016). 
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Nipah Virus Disease 

    This is a neutrotropic viral disease of livestock (especially swine) and human causing encephalitis and death. 

Fruit bats have been demonstrated to be natural reservoirs of the disease. In the outbreak that occurred in 

Malaysia in 1998/1999, the total cost of national economic damage was estimated at approximately USD541M 

(Cartin-Rojas, 2012).  

 

Ebola Virus Disease 

    This affects both humans and non human primates causing haemorrhagic fever and death. Bats, pigs and non 

human primates have been identified as reservoir for the disease (Aiyedun and Oludairo, 2016, Fieldmann and 

Fieldmann, 2016). The total number of people with laboratory confirmed Ebola cases is 4655 with over 2431 

reported cases of death (Palermo, 2014). 

 

Middle East Respiratory Syndrome (MERS) 

    This is a rare, acute and sometimes fatal respiratory disease of humans and animals affecting mostly those who 

leave in or travel to the Arabian Peninsula (Mackay, 2015). Bats, camels and other animals have been identified 

as reservoir of this disease (Hemida et al., 2015, Kim et al., 2016).  The virus is fatal in 20-40% of those infected 

and has been reported in the Middle East, Europe, Asia, America and Africa (FAO, 2016).  

 

Severe Acute Respiratory Syndrome (SARS) 

    This is a serious potentially life threatening viral respiratory infection of man and animal (Ong, 2016). Bats, 

masked civet cat and pigs have been identified as reservoirs of the virus (Shi and Hu, 2007). The disease which 

was identified in Guangdong, China in 2002 and transmitted to Hong Kong and other countries recorded 5327 

cases of infection and 774 deaths during the 2003 outbreak in China (Liu et al., 2014). 

 

Rabies 

    This is a fatal global zoonotic disease of almost all mammalian species (Birhane et al., 2016). Humans, 

vampire bats, big brown bats, silver hair bats, raccoons, foxes, mongooses, dogs, cats, pigs, horses, cows, sheep 

and goats have all been reported to be reservoir hosts playing important roles in the ecology and epizootiology of 

the disease (Velasco-villa, 2013). The disease is responsible for more than 59,000 deaths annually with Africa 

(36.4%) and Asia (59.6%) recording the majority (Hampson et al., 2015).  

 

Botulism 

    Is caused by the poisonous nerve toxin released by Clostridium botulinum (CDC, 2001). The disease manifests 

as muscle weakness and paralysis involving also the muscles of the respiratory tract (CDC&P, 2016). Food and 

food products that harbor the bacteria and toxin usually move across borders (CDC&P, 2016). This is the leading 

cause of death in aquatic birds in the United States (Newman et al., 2007). 

The increase in the global occurrence of transboundary diseases is due to a number of intrinsic and extrinsic 

factors which include modernization, agricultural, ecological and climate change, increase movement of human 

population; livestock and livestock products; fish and fish products; plant and plant products, trade, global 

marketing, travel and traffic (FAO, 2008).  

 

ROLES OF WILDLIFE IN THE EPIDEMIOLOGY OF TRANSBOUNDARY DISEASES 

    Environmental and socio-economical changes have led to an increase of interactions between wild and 

domestic species worldwide. It is now largely recognized that wildlife play important roles in the epidemiology 

of infectious diseases shared between wild and domestic species (Bengis and Kock, 2002). Pathogen 

maintenance within wildlife populations and spillover to livestock has been reported as a precursor to disease 

emergence in humans (Wolfe et al., 2007; Jones et al., 2008; Morse et al., 2012).  Free range wildlife and those 

intended for the pet trade can serve as hosts for a variety of well-known and emerging zoonotic pathogens (Smith 

et al., 2005). The persistence of transmissible pathogens in wildlife and the possibility of their subsequent spread 

to domestic animals are put forward as a potential and sometimes major cause of the resurgence of infectious 

diseases of production animals and emerging/reemerging diseases in human (Kruse et al., 2004).  
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Wildlife as disease vector 

A vector is any agent, invertebrates or non-human vertebrates that transmits infective organisms into another or 

from one host to another (Roberts et al., 2008). For some diseases like rabies wildlife has began to replace 

domestic animals as the principal disease vector (Cathleen et al., 1999). Over 30 different types of diseases are 

associated with rats and their droppings (Hanlon et al., 1999). 

 

Wildlife as disease primary target 

    Some diseases have specific wild animals as their primary target. Producing substances like toxins which 

cause disease conditions in other animals and man (Artois, 2012). This is the case in avian botulism where 

decomposing animal carcasses with toxin filled maggots are consumed by different species of birds and fish 

leading to their death (Reed and Roche, 1992).  

 

Wildlife as disease reservoir 

    These are animate or inanimate objects which normally harbor disease-causing organisms and thus serve as 

potential sources of disease outbreaks. The reservoir typically harbors the infectious agent without injury to itself 

and serves as a source from which other individuals can be infected. The infectious agent primarily depends on 

the reservoir for its survival. It is from the reservoir that the infectious substance is transmitted to a human or 

another susceptible host (Siembieda et al., 2011). 

    The potential of wild animals as pathogen reservoirs and sources of infection for domestic livestock has been 

of increasing concern (Rhyan and Spraker, 2010). Wildlife species can be susceptible to many diseases that 

affect domestic livestock. For example, feral swine are susceptible to and can serve as a reservoir of classical 

swine fever and African swine fever viruses. Wild birds, particularly wild waterfowl, can serve as reservoirs for 

HPAI and virulent Newcastle disease (vNDV) (Siembieda et al., 2011). This susceptibility can contribute to the 

epidemiology of the outbreak as well as have implications on the international trade of domestic livestock or 

poultry (FAD PReP, 2014). 

 

WILDLIFE MANAGEMENT 

    Despite the role played by wildlife in transboundary disease epidemiology, management efforts should be 

geared towards collaborative wildlife conservation and breaking disease cycles. This is because of the 

inestimable value of wildlife and the catastrophic effect other negative effort may have on the ecological balance 

of the earth (Osofsky et al., 2003, OIE, 2014). The management of wildlife species in the event of transboundary 

disease should involve steps aimed at effective disease control, containment and eradication (Wobeser, 2007, 

Delahay et al, 2009). 

 

Accessing extent of wildlife involvement 

    There is need to access the epidemiological situation to determine the extent of risk of infection for the 

targeted pathogen by wildlife (Fischer and Gerhold, 2003, FAD PReP, 2014). The wildlife existing in the area 

will be accessed to determine whether they are infected or pose a risk for disease transmission. This involves 

consideration of the susceptibility of the wildlife present, their potential to spread disease and level of exposure 

and interaction between wildlife, domestic animals and humans (Meng et al., 2009, AUSVET PLAN, 2011). 

If wildlife present is determined to be infected and pose a biological risk to livestock and man, wildlife 

management tools will be implemented to keep wildlife populations from acting as mechanical vectors 

(Siembieda et al., 2011). The wildlife population data could be obtained through population survey, ground 

surveys, aerial surveys, visual inspection and local reports or knowledge, wildlife carcasses, live animal capture 

and sentinel animals (AUSVET PLAN, 2011, USDA APHIS, 2014).  

Disease surveillance in wildlife population 

    Based on wildlife population assessment, disease surveillance could be done. It could be based on visual 

surveillance and/or diagnostic testing (Wobeser, 2007). This will help to demonstrate the absence, presence, 

spread and or prevalence of disease in wildlife population (USDA, 2014). Diagnostic testing samples can be 

obtained from wildlife through live capture, observation and carcass collection which will be forwarded to 

diagnostic laboratories. These are usually handled by trained personnel who should observe appropriate 

biosecurity measures (OIE, 2010). 
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Infected wild animal containment and control 

    The primary objective of containment and control is to stop the transmission of transboundary disease which 

can be a difficult task (Delahay et al., 2009, FAD PReP, 2014). Measures that could be employed to achieve this 

include manipulating wildlife populations to minimize disease spread, such infected wildlife may be removed, 

relocated or dispersed, vaccination/treatment of wildlife could also be done depending on the disease agent (OIE, 

2010). Additional monitoring/surveillance, short/long term consequences and assessment of the impact on animal 

species and ecosystem should be well considered (USDA, 2014, USDA APHIS AZA, 2014). Manipulating 

wildlife habitat is another management option for containment and control. Physical structures like fences, 

habitant alterations like creating buffer zones between infected and uninfected wildlife, could be employed to 

change the distribution, density and population of wildlife populations (Wobeser, 2007). Another strategy that 

could be used is public (hunters, farmers, ranchers and others closely involved with wildlife) education and 

training for behavioral change so as to influence the spread of diseases through modification of hunting practices, 

alteration in the feeding of wildlife, baiting of wildlife and their consumption. They can also be trained on rapid 

identification of sick or atypical behavior of wild animals (Fischer and Gerhold, 2003). 

 

Demonstration of disease free wildlife 

    To re establish public confidence and enhance international trade, there may be need to demonstrate disease 

freedom in wildlife. This require the implementation of wildlife disease surveillance plan for disease freedom 

based on the wildlife species involved, disease agent epidemiology and diagnostic tests (USDA APHIS, 2014). 

 

CONCLUSION  

    Wildlife has been fingered in the epidemiology of many transboundary diseases. Most of these cases have 

heavy burdens on socio economic value of areas involved. This transcends national and regional boundaries 

leading to loss of life and economic drain (Otte et al., 2004). Control and prevention of these diseases in wildlife 

through well planned and properly thought out management plans could stem the spread of the diseases (USDA 

APHIS, 2016, Hampson et al., 2015). Due to the transboundary nature of the diseases however, collaborative 

efforts must be employed to effectively control these diseases across regions and continents. The effect of the 

collaborative effort is evident in effective control of Ebola virus disease in the West African sub region and the 

world at large in recent past (Palermo, 2014). Collaborative wildlife management will enhance the achievement 

of sustainable development goals (SDGS), reduce poverty and promote regional/continental tourism (Daszack et 

al., 2007, Liu et al., 2014).    
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