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Abstract

Emerging zoonotic infectious diseases are thosfinins, in which the incidence of humans and ahhmsae
either increased during the last two decades eathn to increase in the near future. Among diseaserging
in the 21st century, emerging and re-emerging Ztiom® raising one of the greatest concerns foripuiealth
globally. This infectious diseases account for 26ftmannual deaths worldwide. There is clearly a need
understand the dynamics of infectious diseasesfimpex multi host communities in order to mitigatisease
threats to public health, livestock economies aiidlife due to emerging and re-emerging zoonotisedises.
This paper was designed with the objectives to idmupdated compiled information about emerging asd
emerging viral zoonotic diseases. The viruses ¢hase emerging and re-emerging diseases are dyantic
ever changing, able to mutate into forms that mes make them more or less virulent, transmissaoie/or
resilient. They emerge and re-emerge in a worlcapid advances and ease in international travetraad, and
are carried around the globe in humans and animdlke ability of a pathogen to infect multiple hgst
particularly hosts in other taxonomic orders ordlifig, is also a risk factors for emergence in hansand
livestock pathogens. Future occurrences of newlgrging and re-emerging diseases are most likebrupt at
these intensifying interfaces. It is inevitabletteanergence and re-emergence will continue to ocdmus, to
reduce the impact, a robust public health infrastme should be maintained or developed to enadybédr
detection and response.
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INTRODUCTION

Emerging zoonotic infectious diseases are thosfiuins, in which the incidence of humans and ahhmae
either increased during the last two decades e@thn to increase in the near future. This terfudes newly
appearing infections or those spreading to new iggtical areas. It also refers to those diseaséshwtere
easily controlled previously by antimicrobials blive developed new resistance to different drugs. R
emerging infectious diseases are those that haampeared after a significant decline in their ircide .This
may include virus (Zika virus, Nipah virus, Eboliaus,West Nile virus,H5N1 Avian influenza, Rift \&y fever,
etc),bacteria (Typhoid fever, Diphtheria, Hepafitsetc) and protozoa(Alukt, al, 2012).

A literature survey identified 1,407 species of lumrpathogens, with 177 (13%) species regarded as
emerging or re-emerging. Distribution of these pgtns by groups shows that 37 per cent of emewidgre-
emerging are viruses and prions followed by proto@5%) (Lonnie, 2004). Viruses with RNA as thedngtic
material can quickly adapt and exploit these vayyoonditions because of the high error rates ofvings
enzymes (polymerases) that replicate their genomfes.indicates that emerging and re-emerging ppethe are
disproportionately viruses. However, a complex rpigey of factors can influence disease emergenceran
emergence (Stuaret al, 2000).This often follows ecological change causgdhoman activities such as
agricultural changes, urbanization, migration, destation and dam building (Pal, 2007). In addition
international travel, breakdown of public healthasmeres and microbial adaptation also led to thegenee of
the zoonotic diseases (Dasseberger, 2000;Chug).2008

The emerging and re-emerging infectious diseasesuat for 26 per cent of annual deaths worldwide.
Nearly 30 per cent of 1.49 billion disability-adjed life years (DALYS) are lost every year to dses of
infectious origin (Taylor, etl., 2001; WHO, 2005). The burden of morbidity and raliyf associated with
infectious diseases falls most heavily on peopldemeloping countries, and particularly on infasusl children
(about three million children die each year fromlana and diarrhoeal diseases alone) (Fauci,200d )Fature
occurrences of newly emerging and re-emerging desare most likely to erupt at these intensifyiigrfaces.

In less developed countries, the communities nikalylto be affected by such outbreaks are, thbaeare poor
or in less accessible areas. Such community’s &eilyirely on inadequate methods of medical suevaike and
diagnostics, as well as traditional treatment mashoAs the result, it is unfortunately quite likellyat an
emerging disease with high epidemic potential mialy be detected after it has become establishduliinans
or their livestock and has already spread sigmfiya(Westbury and, 2000). There is clearly a need
understand the dynamics of infectious diseasesimpéex multi host communities in order to mitigaisease
threats to public health, livestock economies aiidlife due to emerging and re-emerging zoonotisedises.
Therefore, the aims of this paper were to provigéated compiled information about emerging andme+ging
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viral zoonotic diseases. Moreover, the paper revithe factors responsible for emergencies and srgances
of these diseases and provides information on éuttiallenge and strategy of control and preverniothese
diseases.

EMERGING ZOONOTIC VIRAL DISEASES

Zika Virus

Among diseases emerging in the 21st centdiais raising one of the greatest amounts of contmrpublic
health globallyZika virus(ZIKV) has presented as outbreaks since 2007; howewee, necently, it has become
the main suspected cause of an unusual and comgpletexpected microcephaly epidemic, exposing et
needs for knowledge about this disease Zika is sgoito-transmitted virus that has spread broadlyapical
regions and caused epidemics, especially in the§&syears. In its native range in West Africa afghnda,
Zika virus is maintained in forest cycles betwesfedted tree hole mosquitoes and arboreal primagéshwith
human infections regarded as incidental and mdgiagatonsequential (Kuno,et al.,1998). Zika virdldKV)
disease is caused by an arthropod-borne (arbok (Flaviviridae family genud-lavivirus, Spondweni
serocomplex) consisting of three genetically didtistrains (lineages); one from Asia and two frorioa
(Kuno, et al.,1998; Faye et al. 2014.)

The virus was first isolated from Zika Forest ofddda in 1947 from a sentinel rhesus monkey and dame
after Zika Forest, where it was first discovered dayentists working at the nearby Yellow Fever Reske
Institute in Entebbe, Uganda. Initial isolates cameonly from the sentinel monkey, caged on apladform in
this forest, but also from Aedes africanus mosasitcaptured while feeding on humans (Détlal, 1952). In
the invasive range of the virus outside of Afrittee most likely vector of Zika is Aedes aegyptisfirecognized
as infected in nature in Malaysia (Marchesteal. 1969). The preference of domestic Aedes aegypfiefeding
on human hosts in tropical cities overrides itSfioncy in developing the ZIKV (Diagnet al,2015). The
other is Aedes albopictus which has been implicaed Zika vector in Gabon (Graed al, 2014) and has
expanded its invasive range worldwide. This findasgumes greater importance because both the rtmsgdi
Zika virus are extending their range and thus fiassible that human-feeding populations of thisamespecies
may co-occur with the emergent virus (Duéyal, 2009). Zika was later identified from multiplewtries in
West and Central Africa, where it was also belietegersist in forest cycles between arboreal miésgectors
and simian hosts (Fay al, 2014). Evidence of Zika in Pakistan, Malaysiag &mdonesia indicated that Zika
became established in Asia, perhaps around Isklictonesia, which resulted in 2007 in the first dgonic
attributable to this virus (Duffyet al, 2009 and Fayet al, 2014). This Asian lineage was believed to be the
source of an introduction of Zika to Yap Island,cktinesia, which resulted in 2007 in the first epide
attributable to this virus (Duffyet al, 2009).

A larger outbreak of Zika in French Polynesia dgri2013, also derived from the Asian lineage, fokdw
the epidemic in Yap (Cao-Lormeat al, 2014). An epidemic in north eastern Brazil inlg@015 Campogt
al., (2015) is suspected to have begun with the iniztdn of Zika by a traveler from French Polyne@usso,
2015). More than twenty countries in the tropicahéticas, as well as the Common wealth of Puerto Ritd
the US Virgin Islands, currently recognize activ&¥ transmission (CDC ,2016).
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Figure 2. Proposed directional movement of Zikaiwiwithin Africa and through its invasive rangea@e:
(Fayeet al, 2014).



Food Science and Quality Management www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) s.l_i'j
\Vol.66, 2017 IIS E

Until recently illnesses from ZIKV have been cléissi as clinically mild with symptoms lasting seaker
days to a week, with many infected individuals lgeaisymptomatic (80%) (CDC, 2016). Hospitalizatiamsl
fatalities were uncommon. However, the 2013 ZIKVtboeak in French Polynesia implicated ZIKV in
neurological complications resulting in Guillain#B& syndrome, and the recent ZIKV outbreak in Brézi
associated with an increase in the number of bdimes with micro cephaly (ECDC 2015; PAHO/WHO 2015,
2016).

Avian Influenza

The emergence and re-emergence of influenza vinwgbspandemic potential for both human and vetayn
public health is of great concern to humans glgbdlhe convergence of factors affecting contempoharman
and animal health issues has led to changing Holeveterinarians and public health officials wavide
(Websteret al, 2004). Avian influenza or bird flu, caused by thighly pathogenic H5N1 influenza virus has
affected at least eight countries in Asia leadimguttbreaks of severe disease, mass deaths amdatiest of
chickens. The virus that caused such destructidmdsvn to have the capacity to be transmitted finfacted
chickens to cause severe disease and high moitaliymans (Obét al .,2010).

The evolution of influenza is a continuing procass the increasing of emergence of the highly pgthi
and the increasing of emergence of the highly mgthiw to both veterinary and human public healfitiefs.
Highly concentrated poultry and pig farming in aamjtion with traditional live animal provide optiina
condition for increased mutation, re assortemedtraeombination of influenza virus. Strategiesaduce the
evolution of influenza and emergence of pandenmichide the separation of species, increased bidseand
the development of new vaccine strategies and rbbtisic knowledge of the virus (Websktr al, 2004).

Ebola Virus

Ebola virus, the cause of Ebola viral disease,drasn international attention after a recent owthrm West
Africa. Ebola virus belongs to the family of filouses.(Feldmann,201&bola and Marburg viruses, along with
the family of arena viruses (Lassa and New Worlkehaviruses), bunyaviruses, and flaviviruses (etjpwe
fever), cause a viral hemorrhagic fever (Pigott)®)0. Ebola was first recognized in 1976 when 2 unrelated
outbreaks occurred in southern Sudan and the Detio&epublic of the Congo. The virus was givenriee
Ebola after a small river near the epicenter ofDleenocratic Republic of the Congo outbreak (Muyerabal
.,2012)Including the present epidemic, there have beemoaxppately 20 recognized outbreaks of Ebola, all
occurring in Africa, with fatality rates of 25% 89%.(WHO, 2014)

The current Ebola outbreak that began in March 20difially announced by the Centers for Disease
Control and Prevention (CDC) on March 25th, is ldrgest in history (CDC, 2014). It is associatethvé new
strain of Zaire species, the most deadly of thél& species, with a reported case fatality rat@ppiroximately
55% (Gostinet al, 2014). According to the CDC, as of September Zl4 (the most recent information
available at this article’s writing), there haveehes,574 total cases (3,626 were laboratory coefinacross 5
countries (Guinea, Liberia, Nigeria, Senegal, afeir& Leone) and 3,091 suspected case deaths (OD4).2
Figure 1 shows a map of the West African countaiéscted by the outbreak (CDC, 2014).
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Figure 1. Centers for Disease Control and Prevaentiap of 2014 Ebola outbreak in West Africa outkrea
distribution map,updated September 17, 2014.

Of the 5 species of Ebola virus, only 3 are of haragnificance and have also been implicated igdar
outbreaks: Zaire, Sudan, and Bundibuggandibugyo and Sudan have a fatality rate of apprately 25% and
50%, respectively (Pigott, 2005).fourth species, Cote d’lvoire virus, was respblesifor a single case in 1994
in Céte (Feldmann and Geisbert ,201The fifth species, Reston virus, was found in tidipines and the
United States (Preston, 199%)t is not responsible for any symptomatic diseaseumans to date (Barretéd
al., 2014).

Transmission of Ebola viral disease occurs by diceatact through broken skin or mucous membranes o
by objects such as needles. Bodily fluids, inclgdsaliva, blood, vomit, diarrhea, and semen, appedre
infectious (CDC, 2014)Transmission has also occurred from deceased Bimilens to family members who
performed ritualistic washing of the corpse atlineial, through direct contact with infected animaspecially
handling animal carcasses or consuming bush meat¢&sconi, 2003).
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In general, Ebola is not thought to be spread lopléts or airborne transmission, although the oflairborne
transmission during recent outbreaks has not betirely excluded (Francesconi, 2003). Ebola iritectis
characterized by an initial nonspecific viral symhe that is further complicated by septic shock and
disseminated intravascular coagulation. Incubatiore for humans ranges from 2 to 21 days. Mostep#i
become symptomatic after 8 to 9 days, and once ®ymyare present, the infection is contagious (&12014)

Niphah Virus

NlIpah virus is an emerging zoonotic virus closedyated to Hendra virus. Both are members of theugen
Henipa virus, a new class of virus in the Paramyixiolae family,both viruses are public concern tloeir wide
host range, ability to jump species barrier, higbrtality they cause (Brooks, et al.,2010). Fruitsbaf the
family Pteropodidae — particularly species beloggdim the Pteropus genus are the natural hostsifihNvirus.
These bats are migratory, and there is no appdisgdse in fruit bats (Chowdhury, 2011).

Nipah virus was first identified and confirmed inaMysia in 1999 when the virus crossed the species
barrier from bats to pigs and then infected humamducing encephalitis with up to 40% mortality. €Th
survivors were inflicted with residual neurologigabblems (Mudie, 2011). The virus itself was narafiér a
town in Malaysia. The outbreak was attributed tgsptonsuming fruits partially eaten by fruit badsd
transmission of infection to humans. Most of thfeeted pigs had severe lung lesions with varyingrele of
lung and trachea with or without blood.

Nipah virus emerged as a new human pathogen urftkamngtlg ecological conditions that point to
acomplex inter play of human activities as themtie cause of this disease emergence (Webstdr,2004).
Infected people initially develop influenza-like rsgtoms of fever,headaches, myalgia, vomiting anck so
throat.This can be followed by dizziness, drowssnatered consciousness (Goh et al,2000) and logical
signs that indicate acute encephalitis. In theglterm, persistent neurological dysfunctions areeoved in
more than 15% of people and the case fatality isagstimated at 40% to 75%; however, this rateveay by
outbreak depending on local capabilities for sulaete investigations, (Colledge et al, 2010).

REEMERGING ZOONOTIC VIRAL DISEASES

Rift Valley Fever

Rift Valley fever (RVF) is an important, neglectethonotic, mosquito-borne viral disease that cassesre
human iliness and death, as well as significanhegutc losses in the livestock industry. The diseassused
by RVF virus (RVFV), an arbovirus of the Bunyavai family (WHO, 2001). The virus is known to infect
different animal hosts, particularly sheep, catiled goats.2 Infection by RVFV usually spreadsrimals first
via mosquito bites (WHO, 2016). From animals, tires/is transmitted to humans through direct cantsuch
as contact with the raw products or secretionsnfdcted animals (Acha,and Szyfres ,1987; Seufi @athl
,2010).

The virus can also be transmitted by aerosols totond and other infected body fluids, and infecsi@me
frequent among virologists, veterinarians, and gitéerhouse workers (Turkistamy al, 2001; Antoniset al.,
2013). Aedesmosquitoes are considered to be the major mainten&ost and source of RVFV outbreaks
(Linthicum et al.,1999; O’'Malley ,1990; Crabtreet al.,2012). It has been confirmed that RVFV is carried i
Aedesmosquito eggs, which can survive in dried mud fevesal years (Daviest al., 1985). Transovarial
transmission of RVFV depends on certain ecologicalditions that enable the virus to survive in wathile
infected eggs hatch to become adult mosquitoesg(&aal,2010). However, these ecological conditions canno
fully explain why RVFV outbreaks do not occur ahdam but rather show a close association with heavy
rainfall, mainly the El Nifio—Southern Oscillaticas well as sea surface temperature anomalies imdien and
Pacific Oceans (Kahloet al., 2010). Whereas the role of thsedesmosquito in outbreak initiation is
fundamental, virus amplification and circulatiomcalso occur viaCulex and Anophelesmosquitoes. In East
Africa, the complexity of the epidemiological patieof the disease is owing to the fact that diffiéer@osquito
species can serve as epidemic/epizootic vectdrd/él (Kebedeet al.,2010).

Recent RVF outbreaks have been characterized yesé@vfection and death in humans, with a high case
fatality rate (CFR) of 50% for the hemorrhagic syorde form (Clements, 2007). This outbreaks in Bdistan
(Tanzania, Kenya, and Somalia) caused 478 humathgdéa 1998 and 309 in 2007 (who 2007;WHO,
2008;Mohamecet al, 2010). In Saudi Arabia, the first recorded oeétkr occurred in 2000, resulting in 883
human cases with 124 deaths (CFR 14%) in that cg2htand 1,328 human cases and 166 deaths in neigh
boring north western Yemen.23-25 During the 200Break in Sudan, 698 cases and 222 deaths wenelegco
It is clear that the epidemiological pattern ofelcRVFV outbreaks has changed to resulting in nsenere
illness and high fatality rates among humans (Adaral, 2010).In addition, the disease can result inatieg
consequences to the livestock, and other sectottseoéconomy. For example, the 2006/2007 RVFV @atbr
resulted in losses of over 60 million USD, equival® the annual value of livestock trade betweastBfrican
countries. The 2007 outbreak in Sudan led to banbvestock exports to Saudi Arabia, which had ashze
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economic impact on trade between the two counfAdam, 2016).

West Nile Virus

West Nile Virus (WNV) is re emerging pathogen wheselogy and epidemiology span the multidimensional
interface between viral pathogen, invasive arthdopsease vectors, wildlife, domestic animals andén
beings (Suthaet al., 2013). It is a neurotropic flavivirus that is enderm many parts of the world. As an
arbovirus, WNV is transmitted by mosquitoes betwbieds and mammals. More than 100 different mamemnali
species, including many species of bats, have bkewn to be susceptible to WNV infection (Root 20and
further increasing the risk of emergence via theselproximity of animal and human populations.sltFirst
isolated from a febrile patient in Uganda in 198iid was introduced into North America in 1999, tasyiin a
large outbreak and rapid spread from the East Qoatste West Coast in a very short period. Althoumgbst
(~80%) human infections are subclinical, symptomatifections range from a self limiting fever toveee
neurological disease, long-term sequelae and d&attharet al., 2013). The year 2012 saw a new wave of
WNV outbreaks in the USA, with the second-highasinber of WNV cases on record (Arnold, 2012). High
numbers of WNV cases were also reported in Eurngbe same year, with 224 cases in the EuropeaonUni
and 538 additional cases in neighbouring counfAesold, 2012). Epidemiologists suspect that a bimation

of the presence of wild birds, increased mosquioytations and favourable weather conditions inUiS& and
Europe are the key drivers for these outbreaksdldlrr2012).

FACTAR OF EMERGENCE AND RE EMERGANCE

The complex interaction between environment/ecal@ggial, health care, human demographics and bmhav
influences the emergence and re emergence of Zoonatl diseases (Venkatesan, 2010). The critiaators
consist of microbial adaptation and change; hosteptibility; climate and weather; changing ecosiyst,
demographics and populations, including issuesildflife and exotic animals; economic developmend séand
use; international trade and travel; technology emllistry; reduction in animal and public healthvizes or
infrastructure; poverty and social inequity;war adilocation;lack of political will;and intent toahm
(Hamburgm, and Lederberg,2003). However, the cquessire response from different countries officials
identified microbialadaptation, climatic conditions, international &#bend globalization and trade as the most
common events that were contributing to the emergamd re-emergence of zoonotic diseases (Londgzl)2
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Figure 3: a systems perspective on disease emergence

Change of ecosystems and global warming

Change of ecosystems is a wide concept that insludany different drivers, where of one of the most
frequently mentioned is changed land use. It has Isliown that since the 1940s, almost 50% of tkeatevof
zoonotic pathogen emergence have resulted fromgelsaim land use (Keesingt al 2010). This concept
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includes for example deforestation, agriculture dification of wetlands, dam construction etc. (itugé of
Medicine, 1992). These drivers are believed to lactplacing humans, reservoirs and vectors in irsgda
proximity to one another (Institute of Medicine, 929 Patzet al, 2004). Some may also affect wildlife habitats,
which in turn will increase contact frequency bedgwehumans and wildlife pathogens (Patzl., 1994). The
fact that since the 1940s almost 75% of emergiranatic pathogens originated in wildlife, and thiaisttrend
appears to be significantly increasing over timgports the hypothesis that human activities thateiases
contact with pathogens of wildlife, are substantiak factors for disease emergence (Joeesl, 2008).
Processes such as damming and irrigation wategrioudture, are likely to promote vector-borne dise agents
since many vectors breed in standing water (Mdt885). Also, recent information suggests that #@iv that
contribute to reducing biodiversity in flora andifea also may increase transmission of infectiotlsqoens via
different mechanisms (Keesieg al, 2010).

The influences of global warming on the emergerfcafectious diseases have yet to be fully eluedat
The survival of pathogens outside their hosts, el$ @ the seasonality of viruses such as Influgnza likely
to be affected by climate change. Pathogens trateshidy vectors are also expected to be affectetifferent
ways. First of all, higher global temperatures rrayease the areas of habitats suitable for brge@acondly,
an increased precipitation and a subsequent risedrievel may positively affect vectors that agpahdent on
water to complete their life cycles (Institute ofetiicine, 1992). The fact that a significant inceeas the
importance of vector borne transmission has besergbd, and that it has been correlated to climatenalies,
may be regarded as supports to this hypothesig¢dbml, 2008).Example Influenza A, Hantavirus, Rift Valle
Fever virus, Nipah virus e{€hua et al.,2002).

Human behavior

Human behavior is a vital component for emergentenany infectious diseases, and therefore changing
patterns of human activities is often importanthedt epidemics (Institute of Medicine, 1992; Momsgeal,
2012). Human consumption of bush meat is beliewedadnstitute an important factor in the emergente o
several infectious diseases. It places humansoisectontact with not only live animals and vectdns, also
with body fluids during butchering of the carcasgisreshet al, 2009 and Wolfeet al, 2005). Also,
transportation, sale and consumption may put huraaraiditional risk .Example Simian foamy virus,olb
virus, HIV, SARS etc.\Wolfe et al., 2005)

International Travel

The ever increasing world population and migratimin masses in search of job to urban areas, lead to
overcrowding, inadequate sanitation and hygienéchwprovide an ideal breeding ground for infectiagents.
Increased international travel,especially withaking appropriate vaccine and other protective mress lead

to increased infection in travelers, who subseduéing the infection back own homes on their ret(Obi,
2010). In addition to human movements, increasedseborder trade of livestock and wildlife is atsooncern.
Trading centers, for example,can act as mixing bdat “humans and dozens of other species befa dhe
shipped to other markets, sold locally, or everdrand sent back into the wild” (Richatal.2011).

Globalization and Trade

The phenomenon of globalization has been one ofnibst remarkable changes in our lives over thedaatter
of a century. Globalization has been the drivingcéothat has profoundly impacted international drad
economics and cultural interactions. The spatiabititg of the average human has increased more 1H@00
folds since 1800. At the turn of this century altn®@0 million people travelled internationally atids number
is expected to reach 1 billion by 2010 (Eberhafi@ .Not only are more people travelling, but &laig faster
and more culturally widespread and permeates irgasaof the world not readily accessible in tha.gRsople,
animals and products can circumvent the globe rfasin the incubation period of almost every paémg
known today (Lonnie, 2004).

Microbial Adaptation

In addition to the climatic conditions, internat@niravel and globalization and trade of demograpdmd
environmental factors, which can drive the emergesfcnovel diseases and increase the incidencealpree,
or geographic scope of existing ones, the impogafqublic health system factors as influencegarticular
for the emergence of newly resistant strains, showlt be underestimated (Richasthl,2011).Microbes are
especially competent at adaptation and change uselective pressures for survival and replicatidbhe
remarkable adaptation of microbes to become regigtaantimicrobial products is seen

in both human and animal populations and is linetiveen the two (Lonnie,2004).
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FUTURE CHALLENG OF EMRGING AND RE EMERGING ZOONOTIC VIRUS

Emerging and re-emerging zoonotic diseases areomsiige for profound political, social, and economi
impacts on society. Despite extraordinary progchging the past two decades, infectious diseadé&iktls
million people each year, and deadly new disease8mue to emerge and re-emerge (Gralearal, 2010 and
Woolhouseet al.2012) .We have recently entered a new epidemiolegidan which these diseases are showing
an upward trend and their global effect is unpreoged. In relation with this approximately 75% bé tnew
infectious diseases in humans are zoonotic; tigsyéterinary profession and animal health officale faced
with immense challenges, from this zoonosis A ditere survey identified 1,407 species of humanqughs,
with 177 (13%) species regarded as emerging omerging. (Hamburgt al.,2003)

The world in which we live and work is growing pregsively interdependent and complex. Unfortunately
this interdependence and complexity is also crgatiaw factors to ensure that emerging and re-emgrgi
diseases will continue to have significant effemtsanimal health well into this century. The OlEdamimal
health officials worldwide are experiencing the aop of emerging zoonoses and clearly believe thase
diseases and countries' responses will be a much important part of the future (Hambwetal,2003).

The emergence and re-emergence of zoonotic diseaseshallenges to all professionals concerned with
public health. Some of the emerging and re-emergoanoses such as Nipah virus,Zika virus, West féiler,
monkey pox, avian influenza, SARS and swine flu¢n, 1997;Chomel, 1998; Hubalek and Halouzka, 1999
Giulio and Eckburg 2004; Caceres and Ottle,2009;aRd Abdo,2012) drew experts on veterinary meeicin
public health, microbiology, ecology, conservatidisease modelling and forecasting from aroundnbed. So
the impact of global warming and changes in foadirchwill continue to create opportunities for theexgence
of new diseases and re-emergence of old diseaskbu(j, 2004).

The World Health Organization has warned that therce of the next human pandemic is likely to be
zoonotic and that wild life is aprime culprit (WHQ)hile the current list of known EIDs is a majamcern, it
is the unknown EIDs out there, with a potential éfficient human-to-human transmission, that magepthe
biggest threat. Over the past decade there have deeimber of epidemics, raising the concern they tare
precursors to a pandemic. Over the past centurpahity has witnessed the emergence of numeroustoo
infections that have resulted in varying degreefiwhan fatalities. For instance Influenza virusggimating
from birds account for an important portion of thekeaths and recently many new zoonotic virusegnating
in bats, such as Hendra virus, Nipah virus, ancreeacute respiratory syndrome coronavirus (SARS}Co
have caused outbreaks with high mortality rates.

STRATAGY FORPREVENTION AND CONTROL

In order to prevent and control emerging zoonosegeral major steps need to be taken, includinggration,
investigation, and collaboration, the developmehtadvanced structures for diagnosis and surveidanc
international and interdisciplinary interventiorepplied epidemiological and ecological researchyjcation
(training and technology transfer),and informatammmunication (CDC,1998)

Recognition

Emerging zoonoses need first to be identified. Wguiaentification follows recognition of a healfgroblem in
the human population and too often only later i dlomestic animal or wildlife population, desplte fact that
clinical manifestations may have occurred firsthe animal reservoir, as illustrated by recent maks of Rift
Valley fever,Q fever. A new approach should be testigate health problems concomitantly in aninzaid
humans or to identify health problems in animalat tbould be associated with human disease. Thentrece
outbreaks and spread of West Nile virus in Europd Blorthern America fully support such a strategy.
Furthermore, we need to start an inventory of pakrpathogens harbored by free-ranging wildlife.
Investigation of Hendra virus outbreaks indired#lgl to the identification of a rabies virus variamtAustralian
pteropid bats (CDC, 1998)

Investigation and Collaboration

The collaborative fieldwork of multidisciplinaryaens with the support of expert staff scientists lahdratories
with advanced molecular biology and immunology téghes is essential to conduct investigations ef aad
emerging zoonoses. However, initial work is stilakily dependent on field recognition of healthhpemns in
animals and/or the human population. Well-traineddf epidemiologists, ecologists, and environméstis|
especially those with a veterinary background, bdlkey players in such an endeavour. There isbagheed
for interdisciplinary collaborations in identifyingew zoonotic agents. Such collaborative efforts te the
identification of new arena viruses in North AmericFulhorst CFetal 1996). Identification of main risk factors
and potential reservoirs is a leading priority,casitrol measures must be very limited until suottdes are
identified. Identification of the deer mouse as thain reservoir of the Sin Nombre virus has beagmrtial to
reducing human exposure. Similarly, identificatimina common exposure to domestic pigs was a kdprfac
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controlling the Nipah virus outbreak in Malaysia.néw approach to investigating new or emerging ation
agents is to conduct an inventory of pathogensezhby various wildlife species, especially thdsattencroach
on human habitatCollaboration at the local level among differergtitutionsor organizations concerned with
human healthanimal health, and wildlife health is also a kegtda for investigating and identifying emerging
zoonoses (CDC, 1998)

Advanced Structuresfor Diagnosisand Surveillance

The prevention and control of emerging zoonosesiregven more sophisticated diagnostic tools thefore.

Investigators at the local level need to have acdesreference laboratories fully equipped with ecolar
biology tools. In a not-so-distant future, one t@pe that microchip kits will allow for instantanendiagnosis
of several organisms at the site of investigati®ach progress will be essential for timely suresite and
detection of outbreaks in animal and human popariati Such a technology cannot be developed wittnaijbr

international collaboration, especially betweenealeped countries that have the resources and the-kiow,

on the one hand, and developing countries, wherg/roithese emerging pathogens are endemic, oathge.

It is in the interest of developed countries totpcb themselves by investigating possible souréa@sfection in

their natural environment and where human exposigét be at the highest level (CDC ,1998).

Education and Training

The need for training of professionals in the fiefdzoonotic diseases is an emergency. Medical letyge has
to be extended to those who may see the first dnimdauman cases of zoo noses. Similarly, trainimg
molecular epidemiology will allow us to better unstand the diversity of the pathogens involved &mel
specificity of their reservoirs and to enhance ahitity to control these infections (CDC, 1998).

Communication/lI nfor mation

Finally, a proper strategy for prevention and colntelies on accurate and timely disseminationnédrimation
concerning new emerging diseases. Specialized sitesthe Internet system are other very important
communication and information tools that has beevetbped in recent years. They will be very usédulthe
dissemination of prevention and control measuress dlustrated by the Centers for Disease Contveb site
(www.cdc.gov), where all control measures for heintes infection control are fully access able te thublic
(CDC,1998)

CONCLUSION

Conclusively, it is inevitable that emergence aaeemergence will continue to occur. To reduce thpaict,
robust public health infrastructure must be mairgdi or developed to enable rapid detection andorssp
Changes in pathogens and/or their vectors appdsave expanded their geographic or host rangeresudt of
global warming and other associated climatic changglobalization, trade, international travel, huma
demographics and behavior influences the emergamdee-emergence of zoonotic viral disease. Théayabf

a pathogen to infect multiple hosts, particulamhgts in other taxonomic orders or wildlife, wersaatisk factors
for emergence in human and livestock pathogensiefdre, the public health system must be prepfmethe
unexpected agent since no one knows what new diseadl emerge and what old ones will re- emerge.
Training should be provided on clinical managemdi#gnosis and vector control including throughuanber
of WHO collaborating countries. The surveillanceewsfierging and re-emerging zoonosis virus and patent
complication should be enhanced.
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