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Kparak caap:xkaj

Kako spyncka momnynanuja pacre, nosehaBa ce u Opoj vHTepakija usMelhy Jbyau U
npupoe, ITO A0BOAM A0 nmoBehaHor KoHTakTa m3Mel)y kuBoTHma U Jbyau. MehyTtum,
NpPOMEHe CTaHWIITA U3a3BaHe JbYACKUM JETIOBakEeM, MOCEOHO KpUekhe IIyMa, IUPeHe
MoJbOTpHUBpeae U ypOaHu3alija, 3Ha4ajHO Cy TIOpeMeTuIIe MPUPOIHY paBHOTeXKY. OBe
MPOMEHe MCTHCKY]Y JMBJbE KUBOTHIbE, IPUMOpPaBajyhu UX aa ce MpUOIMKe JbYACKO]
nomynauMju U nomMahuM SKMBOTHIbaMa, cTBapajyhu HoBe MoryhHoOCTH 3a mmHpere
Bupyca. Kako ce exocrctemu nerpaanpajy, mpeocTtayie BpCTe KUBOTHIbA KOj& C& MOTY
NpUIarOAUTH  JbYJCKOM OKpYXKElY TMO0CTajy KOHLEHTpucaHuje, mnoseharajyhu
BepoBaTHOhy mpeHoca rmaToreHa.
Bpoj enunemuja HOBMX BUPYCHHUX 3apa3HUX OosiecTH ce oBehiao TOKOM MPOTEKJIOT BeKa,
ol Kojux je BehumHa 300HOTCKOr mnopekia. JKHBOTHHCKM BUPYCH MOTY M3a3BaTH
300HOTCKE eMUAEMHUje Kajia CTeKHY azanTauuje koje uMm omoryhasajy na unduuupajy u
npetoce ce usmehy Jbyau. IlapamukcoBupycu cy nosHaru 1o 6p3oj cronu MyTauuja 1
cn1aboj cnocoOHOCTH McMpaB/batba Ipellaka y peruldKaluji, Tako Ja YBEK MOCTOjU
MOryhiHOCT Ja >KMBOTHI,CKM BHUPYCH CTEKHY MyTaudje Koje vM omoryhaBajy na
MHPULMPA]y U TIpeHoce ce u3Mely Jbynu.
[IpenuBame 300HO3HMX XMBOTHHECKHUX BHPYCAa Ha JbyJlle MpPEeACTaB/ba KOHTHHYHpPaHY
NpeThY jaBHOM 31paBJby, a Beh je onucaHo HEeKOIMKO cilydajeBa NpefiuBatba BUpyca 13
NOpPO/IMLIE MAPAMUKCOBUPYCA, KAKO Y AaJIeK0] MPOLUIOCTH (BUPYC MaTX OOTHmba, BUPYC
3aylIKH, BUPYC XyMaHe napauHguiyeHle 4) Tako U y MocjeqbuX HEKOJIMKO JIelieHH]ja
(Xengpa, Hunax, Menarne, Cocyra, TuomaH, AxuHoTta, MOHJaHr Jlanrja, Bupyc
IllaanBupyc), WTO yKasyje Ha KOHTUHYMpaHy MpeTHY O MOjaBe HOBMX XyMAaHHUX
NapamMUKCOBUpYCa U3 JKUBOTHICKUX Pe3epBOapa.
Ckopo cBM HOBOOTKPHBEHH BUPYCH HaBEICHU rope MOTUYy O CJIEMHUX MHILIEBA, 3a KOje
je mpuKaszaHo jaa cy nobap pesepBoap 3a MHOI'e BPCTe BUpYca 300 MOCTOjata MHOTUX
Pa3IMUYMTHX BPCTA CIIEMUX MULLIEBA KOJU YECTO JKUBE 3aj€JHO Y BEJIMKUM Tpyrnama, ITo
noAcTHYe W agantupa Bupyc. CBETCKO MCTpakKUBame BEJMKOr Opoja y3opaka cienux
MUILIEBa MACHTU(UKOBANIO je BeJUMKM Opoj HOBMX BpcTa mapamukcoBupyca (200) -
JIBOCTPYKO BHIIIE O Jocaialimer Opoja nocrojehnx Bupyca y oBoj Mopoauiid BUpYca.
HoBu napamukcoBupycu ce KOHTMHYMpPAHO OTKPHBAjy U KOJ APYTMX BpCTa cucapa, Kao
IITO Cy IJIOAApH, POBKE, MAHTrOJIMHM, BEBEpHLe, T'MM3aBLM, pude, Kao M KOJ CBHHA,
roBeJa, Mauaka u Kowa. MeljyTum, cnenu MULIEBH U ITI0JapH cy NPENo3HaTH Kao rJaBHU
pesepBoapy MapaMUKCOBHUpPYca KOJ JAWBIbUX KMBOTHIbA Ca HETO3HATUM 300HOTCKHM
noreHuujaioM. [lapamMukcoBrpycu rokasyjy jeHy oJ] HajBUIIIUX CTOMA MPEHOCA ca jeTHe
BpCTE Ha APYTy BPCTY XHUBOTHHa, mocmarpaHo mely csum PHK Bupycuma, a mHore
MapaMUKCOBMPYCHe WHQEKLMje KO JbYAM MOIY3 W3a3BaTH LIMPOK CIIEKTap 4ecTo
CMPTOHOCHUX OosnecTu. CTora je BaKHO pa3syMeTH MeXaHHW3Me MpeHoca BUpyca ca jeqHe
I
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Ha JIpyry BPCTY >KMBOTHHA (M JbyOW) U PU3MK KOjU TakBW aorahaju npeacrtaBibajy 3a
JbYJICKO 31IpaBsbe. Ha mpriMep, Koa ciienux MUILIeBa je OTKPHBEH BUPYC CIIMYaH BUPYCY
3aylilaka, KOjH je UMao npuoImKHO 90% MISHTHYHUX aMUHOKHCEIIMHCKUX CEKBEHIIM ca
CTaHJapJHAM BUPYCOM JbY/ICKOT 3ayiaka. OBaj H30JI0BaHU BUPYC ,,3ayIIaKa™ KOJI CIISTTHX
MHIIIEBA je yak OMo y cTawy 1a uHduUImpa Jbyscke henmje, ITo 10JaTHO NOTBphyje Beron
300HO3HH NOTEeHLUMjasl. YTBphEeHO je Aa U MHOTH APYTH JbYJICKH TAPAMUKCOBUPYCH UMajy
BEJIMKY CIIMYHOCT Ca HEKUM SKUBOTHHCKUM BUPYCHMA.

Ja Ou ce mpenBuiena rojaBa HOBHUX BHpyCa KOJA JbY/AW, PEIOBHH CKPUHHMH3U
pkyumyhux Bupyca y yoOHWYajeHHM >KMBOTHHCKHM pe3epBOapuMa Cy BaXKHH.
IomTo cy CKpMHMH3M KOJ AMBJBHMX JKMBOTHIbA Beh pesynTupanu oTkpuheM MHOTHX
HOBHMX BpCTa MapaMHMKCOBUpYCa, BEPOBATHO MOCTOjH jOLI MHOTO BPCTa BHpyca KOjU
yekajy aa Oyay oTkpuBeHH. Kaja ce HoBe BpcTe mapaMHUKCOBUpYca WACHTHU(PHKY]Y KOJ
JKMBOTHIbA, CaM TeHETCKM cacTaB BHUpyca Jaje Majlo WH(opmalyja O JEUXOBOM
300HOTCKOM TIOTEHIMjally OBHMX. JOII yBeK je TeWIKO TNpeABHAETH KOje TeHEeTCKe
MpOMeHe TPYKajy MapaMUKCOBUPYCHUMA CITOCOOHOCT J1a MH(HIIUPA]Y JbYAe U TTPEeHOCe
ce JIaKko ca YOBeKa Ha YOBEKa.

,OOpHYyTa 300HO03a", WJIM aHTPOIIOHO3a, HAcTaje KaJa ce MaToreH! MpeHoce ca JbYAW Ha
s)kuBoTHIbE. [ IpuMep 3a To Ou Omiia eBostylivja BUpYyca mTeHehaka, 3a Koju ce cMaTpa Ja ce
TI0jaBHO KOJI ITaca HaKOH TpeJiacka ca BPCTe Ha BPCTY, OTHOCHO TIpelicka HH(EKLIMje Mamnx
Ooruma ca JpyIM Ha rice. ['eHeTcke M €BOJIYLIMOHE aHalW3e Cyrepuily Ja je BHpYC
mreHehaka, Koju M3a3uBa Tellke OonecTh Kol AoMalinX W JIMBJBHMX MecoxIepa, MOXK/Ia
€BOJTyHPA0 HAKOH IITO cy MaJie GOTHHbe, OJIMCKO CPoIHE MOPOMIMBHPYCY Taca, MPEeHeTe ca
JbYJIM Ha KaHWJIe, 1ITO je JIOBEIIo JIO aJiafTalije BUpyca | rojase BUpyca mreHehaka kao
noceOHor maroreHa. OBaj cilydaj UCTHYE JWHAMUYHY TIPUPOJIY EBOJYLIHjEe MapaMUKCO-
BHpYcCa M TIpeJicka rnpeko Oapujepe Kojy MPUYHIbaBa pasiiiinuTa BPCTa )KUBOTHIbA.
INpahewe mmpkymumryhux Bupyca y pesepBoaprMa >KMBOTHEsA MOTIIO OM momohw y
NPOLEHH MpPETHE O] MojaBe HOBUX BUPYCHHUX HMH]eKkuMja koje fie ce mojaBsbuBaTH y
OynyhHoctu. Kao pesynrar nobosbLiaHor M puropo3Hujer Han3opa Bupyca, Opoj HOBUX U
HeKJIaCU(PMKOBAHMX MAapaMHUKCOBUPYCA jeé €HOPMHO IOpacTao y MOCHIEIHUX HEKOIMKO
roauHa. Mako MHOrM O OBMX BHpyca jOII YBEeK HHCY M30JI0BAaHM W y NOTIYHOCTH
OKapaKTepucaHH, BUXOBO OTKprhe modosbliaBa Harle 1yOjbe pa3yMeBame pa3sHOIMKOCTH
napamukcoBupyca. llItaBuine, nonasame Benmkor 6poja HOBUX BUpYca MPeCTaBIba M3a30B
yIorjieny HbHXoBe Kiach(HKalyje U TaKCOHOMH]je, MOCEOHO Y KOHTEKCTY MOBlaueHa u
neduHUcaba jacCHUX rpaHulia n3Mmeljy nojeIMHUX pooBa NapaMHUKCOBHpYCa.

bp3a ypbanuzauuja u cee Beha MOOMIHOCT JbyAM AaHAlUbMLE, AOAATHO MPOLUUPY)Y
reorpadcke 1o0MeTe NapaMHUKCOBHpYyca 300H03He npupoze. [llupemwe rpanosa 3agupe y
NPUPO/HA CTAHUINTA, MO0O0JbIIABAjYNHM UHTEPAKLM]Y JbYIM U JAUBJBHX )KUBOTHIA, 0K
riobaiiHa MyToBawa omoryhiaBajy maroreHuMa ja ce Op30 UIMpe ca KOHTHHEHTa Ha
KOHTHHEHT. C 003UpOM Ha CIIOXKEHY MHTEpakLujy (akropa MPUPOAHE CPeIUHE, allk U
300HOTCKHX, €KOJIOIIKMX W aHTPONOreHuXx (akropa, mpuMeHa mnpuctyna ,JemHo
31paBbe” je kiby4Ha. OBa MHTErpaTHBHA CTpaTeryja nperno3Haje 1a je JbyICKO 37paBibe
YCKO TOBE3aHO ca 3]paB/beM JKUBOTHIA M EKOCHCTeMa, Te je CcTora HHTep-
IMCLMIUIMHAPHA capajiiba HeOIXO/IHA 3a pelllaBabeé OCHOBHUX y3pOKa IojayaHe 1ojaBe
300HOTCKUX 0OONECTH.

INoacTuuamem capalmbe jaBHOT 3/1paBCTBA, BETEPUHAPCKUX HayKa, CEKTOpa OvyBamba
JKMBOTHE CpeAMHE W MHOTrOOpOjHMX CEKTOpa TMOJbONpHBpene, M NpUcTyn JeaHor
3npaBba MMa 3a LWk Ja N000JbLIA HaA30p Haj OoJiecTUMa, YHANIPeIU PaHO OTKPUBAILE
cllyyajeBa TpejiMBarba M NPUMEHU TPEBEHTHBHE MeEpe KOje CMamyjy YHUIITAaBaHe
CTaHMILITA U YNpaBJbajy UHTepaKLMjaMa ca TUBJbUM KUBOTHIbAMA.

KbyuHe peun: nmapaMHUKCOBHUpPYC, 300HO3a Ipe/IMBaba, jeJHO 3]paBjbe, MaHICMU]a,
peBep3Ha 300HO3a
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Summary

As human populations grow, the number of interactions between humans and nature
increases, leading to increased contact between animals and humans. However,
human-induced habitat changes, particularly deforestation, agricultural expansion,
and urbanization, have significantly disrupted the natural balance. These changes
crowd out wild animals, forcing them to move closer to human populations and
domestic animals, creating new opportunities for the spread of viruses. As ecosystems
degrade, the remaining species that are often able to adapt to human environments
become more concentrated, increasing the likelihood of pathogen transmission.
Epidemics of new viral infectious diseases have increased over the past century, most
of which are of zoonotic origin. Animal viruses can cause zoonotic epidemics when
they acquire adaptations that allow them to infect and be transmitted between humans.
Paramyxoviruses are known for their rapid mutation rate and poor ability to correct
replication errors, so there is always the possibility that animal viruses will acquire
mutations that allow them to infect and be transmitted between humans.

Zoonotic spillover of animal viruses to humans poses a continuing threat to public
health, and several cases of spillover of viruses from the paramyxovirus family have
already been described, both in the distant past (measles virus, mumps virus, human
parainfluenza virus 4) and in the last few decades (Hendra, Nipah, Menagle, Sosuga,
Tioman, Achinota, Moijang, Langya, Shaanvirus virus), indicating a continuing threat
from the emergence of new human paramyxoviruses from animal reservoirs.

All of the newly discovered viruses listed above originate from bats, which have been
proven to be a good reservoir for many types of viruses due to the existence of many
different species of bats that often live together in large groups, which encourages the
adaptation and evolution of viruses. A worldwide survey of a large number of bat
samples has identified a large number of new paramyxovirus species (200) - more
than double the existing total number in this family of viruses.

New paramyxoviruses are also being continuously discovered in other mammalian
species, such as rodents, shrews, pangolins, squirrels, reptiles, fish, as well as in pigs,
cattle, cats and horses. But bats and rodents are recognized as major wildlife reservoirs
for paramyxoviruses with unknown zoonotic potential Paramyxoviruses show one of
the highest rates of interspecies transmission among RNA viruses, and paramyxovirus
infection in humans can cause a wide range of often fatal diseases. It is therefore
important to understand the determinants of interspecies transmission and the risk that

e —
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such events pose to human health. For example, a virus similar to human mumps virus
was discovered in bats, which had approximately 90% identical amino acid sequences
to the standard human mumps virus. This isolated bat "mumps" virus was even able
to infect human cells, further confirming its zoonotic potential. Many other human
paramyxoviruses have also been found to have strong similarities to animal viruses.
To predict the emergence of novel human viruses, regular screenings of circulating
viruses in common animal reservoirs are important. Since wildlife screenings have
already resulted in the discovery of many new paramyxovirus species, there are
probably many more species waiting to be discovered. When new paramyxovirus
species are identified in animals, the genetic composition alone gives little
information about the zoonotic potential of these viruses. It is still difficult to predict
what genetic changes provide paramyxoviruses with the ability to infect and transmit
between humans.

"Reverse zoonosis", or anthroponosis, occurs when pathogens are transmitted from
humans to animals. An example of this could be the evolution of canine distemper
virus, which is thought to have emerged in dogs following cross species infection with
measles from humans. Genetic and evolutionary analyzes suggest that canine
distemper virus, which causes severe disease in domestic and wild carnivores, may
have evolved after measles, a closely related morbillivirus, was transmitted from
humans to canids, leading to viral adaptation and the emergence of canine distemper
virus as a distinct pathogen. This case highlights the dynamic nature of Paramyxovirus
evolution across species barriers.

Monitoring of circulating viruses in animal reservoirs could help to assess the threat
of novel viral infections emerging in the future. As a result of improved and more
rigorous viral surveillance, the number of new and unclassified paramyxoviruses has
grown enormously over the past few years. Whilst many of these viruses have not yet
been isolated and fully characterized, their discovery enhances our appreciation of
paramyxoviral diversity. Furthermore, the addition of these new viruses poses a
challenge with regards to classification and taxonomy, specifically in the context of
drawing and defining boundaries of paramyxoviral genera.

Rapid urbanization and increasing human mobility further expand the geographical
reach of zoonotic paramyxoviruses. Urban sprawl encroaches on natural habitats,
enhancing human wildlife interactions, while global travel allows pathogens to spread
rapidly across continents. Given the complex inter play of zoonotic, ecological,
environmental, and anthropogenic factors, the implementation of a “One Health”
approach is critical. This integrative strategy recognizes that human health is closely
linked to the health of animals and ecosystems, and thus, interdisciplinary
collaboration is essential to address the root causes of zoonotic disease emergence.
By fostering collaboration across public health, veterinary science, environmental
conservation, and agricultural sectors, the One Health approach aims to improve
disease surveillance, enhance early detection of spillover events, and implement
preventive measures that reduce habitat destruction and manage wildlife interactions.

Key words: paramyxovirus, zoonotic spillover, one helath, pandemic, reverse zoonosis
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