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Abstract: Climate change and global worm have had an unprecedented worldwide impact on emerging and re-
emerging animal diseases and zoonosis, thus the objectives of this paper was to review climatic change and
associated emerging zoonotic disease and factor causing spread of emerging zoonotic disease. Climate
variability resulting from naturally occurring climate phenomena such as variability in rainfall, land temperatures
and El Niño which is associated with extreme weather events can leads to emerging zoonotic disease. These
disrupt natural ecosystems by providing more suitable environments for survival of pathogenic bacteria,
viruses and parasites which favor them to move into new areas and, in doing so zoonotic diseases are emerging.
Climate change can also have potential effect on animal health having increase in the susceptibility of animals
to disease, increase in the range or abundance of vectors / animal reservoirs and prolonged transmission cycles
of vectors. This emerging zoonotic disease can spread in to an area of free of disease due to different factors;
including travel and tourism, deforestation, urban expansion, animal migration and due to wild life animal or
migratory birds. Generally, the problem of climatic change and associated disease can be reduced by giving
public awareness concerning factor causing climatic change and associated emerging zoonotic disease. 
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INRODUCTION humans [3]. Global worming disrupts natural ecosystem

Climate change refers to a long change in the average disease allowing disease causing bacteria, virus and
weather pattern over a specific region at significant period parasite to move in to new area where they may harm wild
of time. There has been a continuous rise in global life, domestic species and humans [4] and be the reason
temperature in the last 130 years, which has huge for emerging zoonosis.
consequences on a wide-range of climate related factors. An “Emerging zoonosis” disease is infections that
It is evident that carbon dioxide (CO ) and Methane are has newly appeared in a population or have existed but2

being dumped in the atmosphere at an alarming rate as a are rapidly increasing in incidence or geographic range,
result of the advent of industrial revolution. Fossil fuels host or vector range. Specific factors precipitating disease
burning and deforestation which produce greenhouse emergence can be identified in virtually all cases. These
gases are on the increase. This phenomenon is called include ecological, environmental, or demographic factors
greenhouse effect [1]. Changes in the climate affect the air that place people at increased contact with a previously
we breathe both indoors and outdoors. Climate change unfamiliar microbe or its natural host or promote
and the direct impacts of higher concentrations of CO  in dissemination [5, 6]. Many factors are contributing to2

the atmosphere are expected to affect food safety and disease emergence, including climate change,
nutrition [2]. globalization and urbanization and most of these factors

Climate change is one of several ‘global change’ are to some extent caused by humans. Pathogens may be
factors driving the emergence and spread of disease in more or less prone to emergence in themselves and
livestock and the transfer of pathogens from animals to rapidly mutating viruses are more common among the

by providing more suitable environment for infectious
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emerging  pathogens.  The  climate-sensitive vector-borne interactions among the atmosphere, ocean and land, as
diseases are likely to be emerging due to climate changes well as changes in the amount of solar radiation reaching
and environmental changes, such as increased irrigation the earth. Climate variability refers to variations in the
[7]. prevailing state of the climate on all temporal and spatial

Zoonosis comprises approximately 60% of all known scales beyond that of individual weather events.
infectious diseases, while 75% of emerging infectious Variability may be due to natural internal processes within
agents are zoonotic [8]. Zoonotic infections are defined as the climate system, or to variations in natural or
infections transmitted from animal to man (and less anthropogenic (human-driven) external forcing. Global
frequently vice versa), either directly (through contact or climate change indicates a change either in the mean state
contact with animal products) or indirectly (through an of the climate or in its variability, persisting for several
intermediate vector as an arthropod or an insect) [9]. decades or longer [13]. 
Important zoonotic diseases such as avian influenza,
Lyme disease and Rift Valley Fever are likely to spread Factor Causing Climatic Change: Human population
due to global warming. Avian influenza viruses occur growth has led to increasing demands for energy and land
naturally in wild birds, though often with no direct resources. Scientists believe that these changes may have
consequences, however, a highly pathogenic strain of the already begun to alter the global climate [14]. Through the
disease-H5N1-is currently a major concern because it can burning of fossil fuels to produce energy for industrial
affect humans. This is mainly because severe winter use, transportation and domestic power and through land-
conditions and droughts, occasioned by climate change use change for agriculture (deforestation and forest
can disrupt the normal migration pathways of wild birds products, humans have been altering the Earth’s energy
and thereby bring both wild and domestic bird balance. Burning fossil fuels, such as coal and gas, will
populations into greater contact at remaining water release CO  to the atmosphere. Carbon dioxide builds up
sources [10]. in the atmosphere and causes Earth’s temperature to rise,

It is possible to limit the degree of future climate much like a blanket trap in heat. This extra trapped heat
change and to improve health, if the world rapidly up disrupts many of the interconnected systems in our
scales carbon-neutral energy production to replace environment [15]. 
energy production from fossil fuels, along with reducing The Fourth Assessment Report of the
energy usage, increasing CO  sinks (e.g. forests) and Intergovernmental Panel on Climate Change concludes,2

nitrous oxide by modifying our waste management and that most of the observed increase in the globally
agricultural/food systems [11, 12]. Despite climatic change averaged temperature since the mid-20th century is very
have great impact on emerging many zoonotic disease likely due to the observed increase in anthropogenic
there is paucity of documented information. Therefore the greenhouse gas concentrations [13]. Obviously, the
objective of this paper is to highlight- natural factors for climatic change are almost beyond

On climatic change and associated emerging very large extent under human control. Natural factors
zoonotic disease. causing climate change includes, volcanic eruption, ocean
On factor causing spread of emerging zoonotic variations and solar variations [1].
disease.

Literature Review wide-ranging  effects  on  the   environment   and on
Climatic Change: Climate is the average weather usually socio-economic and related sectors, including water
taken over a 30-years period for a particular region and resources, agriculture and food security, human health,
time. For example, the New York metropolitan region’s terrestrial ecosystems and biodiversity and coastal zones.
climate is temperate, with rain evenly distributed Changes in rainfall pattern are likely to lead to severe
throughout the year, cold winters and hot summers [13]. water shortages and/or flooding. Melting of glaciers can
Climate change is a long-term shift in the statistics of the cause flooding and soil erosion. Rising temperatures will
weather (including its averages) for a given place and time cause shifts in crop growing seasons which affects food
of year, from one decade to the next. It is a normal part of security and changes in the distribution of disease
the Earth’s natural variability, which is related to vectors putting more people at risk from diseases [16].

2

human control. Nevertheless, the human factors are to a

Risk  of  Climatic  Change: Climate change will have
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Loss of habitat and species

Fig. 1: Potential climate change impacts.
Adopted from: [16].

Changes in the climate affect the air we breathe. reservoir and vector dynamics. Climate driven and other
Warmer temperatures and shifting weather patterns can changes in landscape structure and texture, plus more
worsen air quality, which can lead to asthma attacks and general factors, may create favorable ecological niches for
other respiratory and cardiovascular health effects. emerging diseases [18, 19]. Climate change is one of
Exposure to extreme heat can lead to heat stroke and several ‘global change’ factors driving the emergence and
dehydration, as well as cardiovascular, respiratory and spread of disease in livestock and the transfer of
cerebrovascular disease [17]. Climate change and the pathogens from animals to humans. These, includes
direct impacts of higher concentrations of CO  in the increase in the susceptibility of animals to disease,2

atmosphere are expected to affect food safety and increase in the range or abundance of vectors or animal
nutrition. Extreme weather events can also disrupt or slow reservoirs and prolonging the transmission cycles of
the distribution of food. Higher air temperatures can vectors [3].
increase cases of Salmonella and other bacteria-related
food poisoning because bacteria grow more rapidly in Potential Effect of Climate Change on Animal Disease:
warm  environments.  These diseases can cause Climate change is especially important to vector-borne
gastrointestinal distress and, in severe cases, death [2]. diseases and microparasites of animals and may also

Changes in temperature, precipitation and extreme result in new transmission modalities and changes in host
events  increases  the  geographic range of diseases species. Changes in species composition and interactions
spread by vectors and can lead to illness. The spread of will augment the emergence of unexpected already subject
climate-sensitive diseases will depend on both climate and to an enormous disease burden; both developing and
non-climate factors such as land use, socioeconomic and developed countries will be subject to newly emerging
cultural  conditions,  pest control, access to health care diseases [3].
and human responses to disease risk. The risks for
climate-sensitive diseases can be much higher in poorer Increase in the Susceptibility of Animals to Disease:
countries that have less capacity to prevent and treat Climate may have a direct or indirect influence on the
illness [11]. The influence of geo climatic change on susceptibility of animals to disease. For example, exposure
zoonotic disease epidemiology is evident by changes in to intense cold, droughts, excessive humidity or heat may
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predispose  cattle  to complex bacterial syndromes such however, may be at higher risk for tick bites, as ticks will
as mastitis [20]. Soil composition determines the bite earlier and for longer periods [29]. 
distribution of Bacillus anthracis spores. Optimal soil West Nile virus is maintained in transmission cycles
factors include humus rich, high calcium and alkaline between birds (the natural hosts of the virus) and
(pH>6.1) conditions for spore survival [21]. mosquitoes. Human infections can occur from a bite of a

Aquatic animals are also vulnerable to climate change mosquito that has previously bitten an infected bird.
because water is their life-support medium and their Warmer winters, longer frost-free season and earlier
ecosystems are fragile. Fish, including shellfish, respond spring arrival may influence the migration patterns and
directly to climate fluctuations as well as to changes in fledgling survival of birds that are the natural host of
their biological environment (predators, species West Nile virus. In addition, rising temperature, changing
interactions, disease). Their related metabolic processes precipitation patterns and a higher frequency of extreme
are influenced by temperature, salinity and oxygen levels. weather events are likely to influence the distribution and
Certain environmental conditions are more conducive to abundance of mosquitoes that transmit West Nile virus
diseases than others are (e.g., warm waters can trigger [2].
disease outbreaks and cold temperatures can limit them)
[22]. Prolonged Transmission Cycles of Vectors: Climatic

Increase the Abundance of Vectors / Animal Reservoirs: transmission cycle and thus the incidence of human
Increased precipitation creates more potential breeding infection. West Nile Virus is an example of a vector-borne
sites for  mosquitoes. The vegetation is dense after zoonosis whose transmission cycle is prolonged by the
rainfalls and this provides shelter and resting grounds for early onset of spring. Human infections from West Nile
vectors [23]. Because of the sensitivities of vectors to Virus become more likely as the population of mosquitoes
climatic factors, ecological changes such as variations in (that bite both birds and humans) increases. In temperate
rainfall and temperature could significantly alter the range, regions, mosquito activity begins in spring and declines
seasonality and incidence of many zoonotic diseases [24]. in autumn. Thus, an earlier spring would prolong the cycle
Examples of sensitivities of vectors to climatic change resulting in an increased incidence of human infection
include: increased night time temperatures will result not [30].
only in enhanced vector flight activity [25], but also
greater competence in supporting replication and Emerging Zoonotic Diseases Due to Climatic Change
transmission of viral pathogens [26]. Some Emerging Zoonotic Viral Disease: An emerging

Cycles of drought followed by heavy rainfall provide disease is defined as the occurrence of a previously
breeding sites for midge and mosquito vectors which unrecognized infection or disease. Re-emerging disease is
influence the outbreaks of vector-borne livestock considered an already known disease that either shifts its
diseases such as Rift Valley virus and West Nile virus geographical setting or expands its host range, or
[26]. Droughts decrease the mosquito predators, significantly increases its prevalence [31]. Emerging
increasing vector abundance post-drought and the zoonotic diseases have increased in importance in human
concentration of reservoir hosts around watering holes and animal health during the last 10 years, each emerging
facilitates ease of disease transmission [27]. Vector-borne from an unsuspected quarter and causing severe
pathogens, which respond most rapidly to climatic problems [32]. Many new emerging and re-emerging
changes, are likely to be rapidly evolving promiscuous zoonotic diseases are caused by pathogens (bacteria,
agents, transmitted by rapidly reproducing, highly mobile viruses, parasites) with an animal origin (from different
and habitat-generalist vectors. Examples of such diseases classes and species) and given ecological and temporal
influenced by climate change and variability include Rift conveying [33].
Valley, Bluetongue, as well as tick-borne diseases [28]. Emerging virus diseases are a major threat to human

Higher temperatures increase the developmental rate and veterinary public health. With new examples
of ticks, while over-winter increase survival rate of tick occurring approximately one each year, the majority are
species. It has been postulated that earlier arrival of viruses originating from an animal host. Of the many
spring may not necessarily be advantageous to ticks as factors responsible, changes to local ecosystems that
vertebrate numbers at that time may still be low. Humans perturb  the  balance between pathogen and principal host

factors can also influence the length of the vectors
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Fig. 2: Impact of climatic change on natural host (bird), insect vector (mosquitoes) and incidental host (humans) of West
Nile Virus

Adopted from: [2]

species is one of the major drivers, together with avian influenza virus transmission cycle and directly
increasing urbanization of mankind and changes in human affect virus survival outside the host [35]. Continuous
behavior. Many emerging viral zoonotic disease have evolution of the H5N1 virus has been suggested by
RNA genomes and as such are capable of rapid mutation changes in the internal gene constellation, expanded host
and selection of new variants in the face of environmental range, increased pathogenicity and greater environmental
changes in host numbers and available target species [34]. stability [36, 37].

Avian Influenza: A good example of a pandemic zoonotic Rift Valley Fever (RFV): Rift Valley fever is an acute
disease that could be impacted by climate change is avian febrile arthropod born viral diseases of sheep, goats,
influenza. Avian influenza viruses occur naturally in wild cattle as well as humans and presents in most countries of
birds without producing any illness, however, a highly sub Saharan Africa. As a current threat of bioterrorism, it
pathogenic strain of the disease named H5N1 is currently could appear in other parts of the world [38]. Rift Valley
a major concern because it can affect humans and cause fever where the virus is primarily a zoonotic disease is
high case fatality. This emerging situation is mainly transmitted by Aedes and Culex mosquitoes. Primarily
because of severe winter conditions and droughts, under flood conditions, Culex mosquitoes may feed upon
occasioned by climate change can disrupt the normal infected ungulate hosts. This vector is referred to as a
migration pathways of wild birds and thereby bring both bridge species because it feeds on humans also, resulting
wild and domestic bird populations into greater contact at in spread of the virus outside its normal zoonotic cycle
remaining water sources. So climate change influence the [39].
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Epizootics of RVF are associated with periods of Some Emerging Bacterial Zoonotic Disease
heavy rainfall following drought and flooding [40, 41]. The Anthrax: Anthrax is an acute infectious zoonotic disease
extreme rainy events particularly during El Nino of most warm-blooded animals, including humans, with
phenomena, the disease may re-emerge every 5-15 years, worldwide distribution. The causative bacterium, Bacillus
with only a few infections during the inter-epizootic anthracis, forms spores which able to remain infective for
period [42]. ENSO–related floods in 1998, following many years in soil. Temperature, relative humidity and soil
drought in 1997, led to an epidemic of RVF and some other moisture can affect the successful germination of anthrax
diseases outbreak in the Kenya/Somalia border area, spores, while heavy rainfall may stir up dormant spores.
causing the deaths of more than 2000 people and two- Outbreaks are often associated with alternating heavy
thirds of all small ruminant livestock [43]. rainfall and drought and high temperatures [49]. Changes

West Nile Virus: West Nile Virus (WNV) is a member of with rangeland expansion could indicate that some
the flavivirus genus and belongs to the Japanese changes in the epidemiology of anthrax could occur such
encephalitis antigenic complex of the family Flaviviridae. as longer anthrax seasons and an exposure of animals to
West Nile Virus (WNV) was first isolated in a woman in more areas where B. anthracis may exist [50].
the West Nile district of Uganda in 1937. West Nile fever
mainly infects birds and infrequently human beings Leptospirosis: Leptospirosis is an emerging outbreak-
through the bite of an infected Culex Mosquito. It is prone disease which is associated with flooding and
emerging viral infectious disease and is transmitted by remains one of the most common and most zoonotic
culex mosquito species [44]. Human infection is most infections worldwide [51]Thailand has been the source of
often the result of bites from infected mosquitoes. The a leptospirosis outbreak in the 21st century, subsequent
virus may also be transmitted through contact with other to flooding and localized mainly in the northeast region of
infected animals, their blood, or other tissues [45]. the country [52]. Fears of the emergence of leptospirosis

The transmission of West Nile virus can be directly outbreaks following the 2004 tsunami disaster was
linked to climate conditions. Temperature and humidity possibly due to the beneficial effect of salt water mixing
influence the distribution and density of many arthropod with fresh waters [53].
vectors and influence the incidence West Nile virus.
Intensity of the virus fluctuates across the four seasons, Lyme Disease: Lyme disease, also known as Lyme
peaking in summer and declining in fall and winter when borreliosis, is an infectious disease caused by bacteria of
the mosquitoes become dormant. Warmer, wetter summers the Borrelia type [54]. It is classified as a zoonosis, as it
will increase mosquito populations, while warmer winters is transmitted to humans from a natural reservoir among
will allow the virus to replication. Although birds, small mammals and birds by ticks that feed on both sets
particularly crows and jays, infected with West Nile virus of hosts [55]. Climate is an important determinant of the
become ill or die, most infected birds survive and become distribution of arthropod vectors of Lyme disease. This is
reservoirs for the virus and mosquito vectors pass it from particularly the case of the deer tick, Ixodes scapularis
birds to humans [46]. and the primary vector for Lyme disease [56]. Rising

Hanta Virus: Hanta virus cause infections of wild rodents and severe floods will negatively affect their distribution
and mammals may cause pulmonary syndrome, a fever [57].
and followed by edema and shock). Rodents are sources
of a number of zoonoses (including Hanta virus and Some Emerging Parasitic Zoonotic Disease: Climate
leptospirosis). Hantavirus is a directly transmitted change might lead to changes in the geographical range
zoonosis that is naturally maintained in rodent reservoirs of some parasites and pathogens responsible for serious
and can be transmitted to humans at times of increased diseases; equally important and more predictable are
local abundance of the reservoir [47]. The Outbreaks of changes in the rates of transmission of pathogens where
Hantavirus have linked to El Nino impacts on rodent they currently exist [58]. Climatic changes may have an
populations. Mild drought and followed by heavy rainfall important impact on parasitic diseases, zoonotic or not
appear significantly increased rodent population and [59]. Increased urbanization of human populations in the
disease risk [48]. Human become infected by direct northeastern part of Brazil where people live in poor
contact with infected rodent or their excretion, particularly conditions  with  a  large  population  of  pet dogs has
erosolized urine or feces [47]. been  directly  associated  with  the  emergence of visceral

in green-up and precipitation sporadici in conjunction

temperatures will increase tick distribution, while droughts
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leishmaniasis in that part of the world [60]. Majority of socioeconomic change and disease ecological
emerging parasitic zoonosis are originating in wildlife. fragmentation, which can have profound impacts on the
Protozoa are more likely to account for emerging parasitic epidemiology of infectious disease [68]. Human entering
infections [61]. new frontiers also have no immunity to diseases in the

Leishmaniasis: Leishmaniasis is protozoan parasitic settlements are generally informal with poor infrastructure
infections caused by Leishmania infantum which is and creates opportunities for rodent and tickborne
transmitted to human beings through the bite of an zoonosis. The development of road and rail networks
infected sandflies [47]. Temperature influences the biting facilitates easier spread of emerging diseases. New roads
activity rate of the vector diapause and maturation of the bring rural, non-immune populations into contact with
protozoan parasite in the vector. The biting activity of novel diseases [66].
sandflies is sessional, restricted to summer month [62]. The loss of biodiversity due to deforestation has an

Tick-Borne Encephalitis: Tick borne encephalitis is “dilution effect”. It is reasoned that in areas of high
caused by an arbovirus of family Flaviviridae is biodiversity, more species sustain vectors and the disease
transmitted by tick (predominantly Ixodes Ricinus) that is diluted. If there are fewer species, the burden of disease
act as vector and reservoirs. Similarto other vector borne is higher [65].
disease temperature accelerate developmental cycle, egg
production, population density and distribution of ticks. Natural Factors: Vectors and Role of Wildlife: vectors
It’s likely that climate change has already leads to and wildlife plays important role in both transmission and
changes in the distribution of Ixodes Ricuns tick [63]. spread of disease. For example, the introduction of Rift

Factor Causing Spread of Emerging Zoonotic Disease vector or importation of infected animals [70].
Human Factors Opportunities for the emergence of zoonotic diseases
Travel and Tourism: The ease of transmission of depend on the frequency of contacts between wildlife
emerging pathogens is facilitated by intercontinental species, domestic animals and humans [71]. Wild birds are
travel  [64].  Tourism  to  more   exotic    locations  and the natural reservoir for highly pathogenic avian influenza
eco-adventure travel is gaining popularity. Volunteer work (HPAI) and these migratory birds have been shown to
is also common in Africa and Asia. This exposes non- excrete and act as long distance vectors for HPAI [72].
immune travelers to endemic diseases. Adventure sports The host-parasite ecological continuum (here parasites
expose athletes to “recreational zoonoses. Water sports include viruses and parasitic bacteria). Most emerging
e.g. canoeing, kayaking, river rafting has been related to diseases exist within a host and parasite continuum
leptospirosis outbreaks as animals shed the organism in between wildlife, domestic animal and human populations.
their urine [65]. Hunting in the developing world is aided Few diseases affect exclusively only one group and the
by the processes of deforestation and logging. The trade complex relations between host populations set the scene
of bush meat in some countries e.g. Cameroon has lead to for disease emergence. Arrows denote some of the key
increasing hunting activities. Hunting of non-human factors driving disease emergence [73]. 
primates has historically been known to lead to the
emergence of novel pathogens. The butchering of Approaches  to  Minimize  Climate Change and
carcasses in forests, carry a high risk of transmission of Associated Risk: Rapid and sustained global action to
airborne, droplet and contact spread zoonoses [66]. reduce greenhouse gas (GHG) emissions is required to

The recent emergence of zoonotic leishmaniasis in avoid the worst health effects of climate change [11]. It is
Europe is partly due to the domestic dog being the major possible to limit the degree of future climate change and
reservoir host. Leishmaniain fantum causes cutaneous to improve health, if the world rapidly upscales carbon-
and visceral leishmaniasis in the Mediterranean region neutral energy production to replace energy production
and may spread due to travel and importation of infected from fossil fuels, along with reducing energy usage,
dogs [67]. increasing carbon dioxide sinks (e.g. forests) and curbing

Urban Expansion and Deforestation: Urbanization is our  waste  management  and agricultural/food systems
characterized by rapid intensificion of agriculture, [12, 11].

new environment. In developing countries these

impact on the transmission of zoonotic diseases by the

valley fever (RVF) in to free area is due to pathogen carrier

rising levels of methane and nitrous oxide by modifying
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Table 1: Summary of human factors on spread of vector borne disease
Global change driver Potential effects on vector, pathogen and host environments
Urbanization Increased density of human hosts, with poorer sanitation and water supply in developing Countries create more vector

breeding sites and higher rate of disease transmission.
 Deforestation Increased human entry into forests and increased surface water  from soils exposed by logging or new agriculture which

favor more vector-breeding sites and more contact between humans and vectors.
Intensification of agriculture Increased disturbance of land and vegetation and increased surface water; reduced biodiversity. More diversity of

vector breeding sites, with reduced predation of vectors.
Increased travel Increased movement of people between North and South and East and West increase transfer of pathogens between

regions of endemicity and disease-free regions and increased exposure of visitors to regions of endemicity.
Adopted from: [69]

Fig. 3: Interaction with zoonotic pathogens within the host- parasitic continuum between wildlife, domestic animal and
human population

Adopted from: [73].

The world needs to act effectively to ensure that the productivity and prevent international trade. The IAEA,
various procedures required preventing and control through the FAO Joint Division of Nuclear techniques in
emerging and re-emerging diseases are fully enabled and Food and Agriculture is working together with FAO,
also to develop new techniques for their early, rapid and WHO and OIE to reinforce the “One Health” approach on
accurate diagnosis. The rapid detection and response to interactions between human and animal health [10].
an emerging or re-emerging disease is crucial. From the The preparedness and response capability of a
time this new disease develops until it is detected, a country towards an emerging disease largely depend on
critical time period elapses. The rapid detection of such a the availability of facilities and it is therefore not
new epidemiological event is therefore a key element for surprising that methods to control emerging diseases in
all policies to be developed [31]. some developing countries are less effective. In this

Rapid detection of emerging diseases is slow in many respect, the Member Countries of the OIE (World
developing countries and some developed countries Organization for Animal Health) have clearly indicated
where there are possible deficiencies in the veterinary their overwhelming support for a greater OIE role in
infrastructure, expertise, diagnostic laboratories and in confronting the challenges of such zoonosis [31]. 
surveillance capabilities as a whole especially for new The OIE is already strongly committed in bringing its
diseases[31]. The Animal Production and Health Section expertise in the international control of currently emerging
has developed, implemented and transferred and re-emerging zoonoses such as avian influenza and
immunoassays that are rapid, inexpensive and capable of rabies. The role played by the OIE, its information system
being used to process large numbers of samples to detect for transparency and its network of Reference
infectious diseases that adversely affect livestock Laboratories  and   world   renowned   experts   during  the
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recent  avian  influenza crisis in South East Asia has been It is a today’s and tomorrow’s demand that
very strong. Affected Member Countries benefited not interdisciplinary communication between health
only from diagnostic facilities (training and supply of professionals, veterinarians, environmental scientists and
laboratory reagents) and surveillance but also from advice ecologists, seeking to understand. Climate change will be
on general policies on the strengthening of Veterinary key to protecting worldwide against these threats.
Services and general policies on animal disease control Generally, it is our responsibility to take action now to
methods, including the use of vaccination under certain prevent these threats from occurring.
conditions [31]. Based on above conclusion the following points

Resource allocation and coordination between should be forwarded:
research centers, universities and government institutions
are required in order to deal with the paucity of Government and other health organization should
information on disease ecology and the changes that give public awareness toward factor causing climatic
climate could induce. More research and knowledge of the change and associated risk of emerging disease.
effects of climatic change on the epidemiology of animal An integrated approach to epidemiological,
diseases is needed to understand the incidence of animal entomological and environmental data collection,
diseases related to climate fluctuations, including those analysis and enhancing zoonotic disease awareness
that may affect wild species and humans. Investigations should be implemented.
into the ecology, pathology and population biology of Multidisciplinary approaches and a concerted global
host–parasite systems should be approached from effort are necessary to predict and prevent outbreaks
individual, population and environmental perspectives and emerging zoonosis. 
[73, 74]. Planting trees and improving management to reduce

The One Health approach, which recognizes the emission of gasses should be implemented.
interconnectedness of human, animal and ecosystem There should be Medical interventions to develop
health, encourages collaboration between diverse new and more effective vaccines and drugs against
disciplines to address complex health problems. A major newly emerging diseases.
driver for the international acceptance of the One Health Furthermore, researchers should continue to expand
approach has been concern about the global emergence their knowledge of how climate and weather influence
and pandemic potential of zoonotic infectious diseases health outcomes.
and heightened awareness of the influence of
environmental factors, such as climate and land-use REFERANCES
change, on human and animal health [75].
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