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Abstract

Influenza viruses are widespread worldwide pathogens with a wide range of hosts, including
virtually all warm-blooded animals. Influenza A viruses have the ability to adapt quickly to new hosts due
to rapid mutation and combinative variability based on high mutation rates and segmented genome
structure. The ever-growing new strains that break the interspecies barrier and are new zoonotic
pathogens are one of the most serious public health problems. Traditionally, peculiar attention is paid to
avian influenza viruses as the main reservoir of influenza viruses and the main source of new highly
pathogenic strains. However, in recent years, canine influenza has come into focus following several
outbreaks in North America and South Asia caused by the influenza H3N8 and H3N2 virus. Thus,
influenza epidemics in pets may pose a threat to the emergence of new zoonotic pathogens and their rapid
spread due to the high numbers and close contact of these animals with humans, although currently the
risks to humans are not well understood. This article presents data on the epidemiology of influenza A
viruses in dogs, considers evidence of the ability of influenza viruses to intraspecific transmission,
adaptation to the host and the formation of new influenza A virus lineages through genomic reassembly
within the dog body. The described facts justify the need for systematic monitoring and in-depth study of
canine influenza viruses to ensure preparedness for inevitable outbreaks and pandemics, as well as to
identify the role of interaction between pets and humans in the light of the “One Health” concept [1] and
the threat of the emergence of new zoonotic viruses.
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Influenza virus is one of the most common pathogens of humans and animals. Influenza
viruses type A (IAV) are the most clinically important, systematically causing epidemics of
varying severity among humans and animals. Migratory waterbirds and bats are the main natural
reservoirs; from them the virus can be transmitted to other host animal species, such as marine
mammals, ungulates, raptors, birds of other ecological groups, as well as domestic animals such
as ducks, chickens, horses, pigs, cats, dogs, etc. [2-10]. Typically, IAVs are species specific, but
from time to time, they acquire the ability for interspecies transmission [11-13]. Due to the
segmented RNA genome, IAVs has a high mutation rate and the ability to reassortment, which,
combined with high replication rates, allows the virus to quick adapt to other hosts. Which, in
turn, creates the risk of the emergence of a new highly pathogenic strain that can reproduce in
the human body. Domestic animals in this sense pose a particular threat to human health as most
historically recorded human pandemics originate from birds and pigs [14-15]. Currently, the
social behavior of dog owners tends to perceive these animals as family members [16-18], in
addition, they create a continuous contact lineage from wild animals to pets, and so studying the
epidemiology of IAV in dogs and the ways they are transmitted seems to be an urgent task.

Influenza A virus in dogs

Unlike most pets, among which influenza transmission is inefficient due to small numbers
in residential homes and low frequency of contact with other members of the same species.
Domestic dogs have a wide range of contacts among their relatives, because they require a daily

22


mailto:*biochem_vir@mail.ru

MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Nel (44) 2024 www. imv-journal.kz

outing, attend training schools, or they are kept in dense populations such as nurseries or animal
shelters. In the street, there is inevitable contact between domestic dogs and feral animals, as
well as with synanthropic animals, including birds, and in the countryside with agricultural and
wild animals, including recognized carriers of IAV and sources of reassortant strains, increasing
the likelihood of infectious agents entering the dog population. This, in turn, can lead to tension
of epizootic potential, and close contact of dogs with humans, also creates a risk of exchange of
viruses between dogs and humans.

Currently, dogs have mainly five IAV subtypes. These are variants of horse and bird H3N8
[19-21] and H3N2 1AVs [22-24], avian influenza H5N1 and H7N2 viruses, as well as HIN1pdm
virus [25-26], nowadays circulating among people as seasonal. Other subtypes have been
reported among dogs with respiratory infection, such as H5SN6, H5N2, H3N1, HON2 and H10N8
[27-31]. These are mainly avian influenza viruses or reassortants that include avian, pig, and
human 1AV genes.

The effective interspecies transmission of 1AV depends on the molecular characteristics of
both host cells and virion, and the spread of the virus in the new host population depends on
adaptation [13, 32]. Among the determinants of 1AV specificity priority is given to the structure
of receptors on the surface of host cells susceptible to viral surface glycoproteins, especially
hemagglutinin (HA).

Equine origin canine influenza

Horse-origin influenza A/H3N8 virus was first reported in dogs in 2004, when the virus
caused severe respiratory disease in dogs at the Florida racetrack, where greyhound racing were
also took place. Infection was easily transmitted from infected dogs to other ones through direct
contact [34], but there is serological evidence for the presence of canine influenza H3N8 virus in
1999. [11, 23, 33, 34]. Genome analysis showed that horses infected the dogs, and then H3N8
was adapted to the new host by point mutation [35]. Persistence of the infection over several
years and its geographical spread indicate effective horizontal transmission of influenza virus
among dogs [11, 36-38]. Three regions in the USA may be considered endemic for canine
influenza viruses (CIV): New York, South Florida, and North Colorado/South Wyoming [39].
There is no evidence that the virus can be transmitted to humans, cats or other animal species
[40]. Apart from cases in the USA, CIV-H3NS8 infection has been reported in other parts of the
world such as Canada, UK, Australia, China and Nigeria, but only sporadically, and no cases of
infection have been reported since 2016 [41], so the risk of VIV-H3N8 emergence can be
recognized low [42-46]. Apparently, CIV H3NS8 circulates in large urban animal shelters where
the population density of susceptible animals is high [47-51].

The emergence of CIV-H3N8 occurred because of infection of dogs with influenza from
infected horses during contact between animals when kept together [11]. Phylogenetic analysis
of CIIIM-H3N8 sequences revealed that all isolates found in dogs form one monophyletic group
that differs from the equine influenza virus, which may indicate a single case of interspecies
transfer of 1AV from horses to dogs [11] with subsequent horizontal spread of infection in the
dog population. Comparison of the molecular structure of the equine and canine 1AV H3N8
genes revealed key regions that most likely determine the specificity binding of a virion to host
cells [23, 52, 53].

The interspecies 1AV transfer from horses to dogs is ensured by the HA mutation
Trp222Leu, which changes the binding site to receptors [54-56]. At the same time, there is no
data on differences in the phenotype of CIV and horses H3N8 in terms of such characteristics as
infectivity and replication intensity, suggesting that interspecies H3N8 transition and adaptation
to dogs can likely be determined by subtle changes in the biology of the virus [52, 57]. Modern
data on the genetics of CIV-H3NS8 isolates have revealed significant antigenic drift of the virus
already in the body of dogs, as a result of which CIV has now divided into several lineages [58].
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Avian origin canine influenza

Most described in the literature avian origin CIVs have the antigenic formula A/H3NZ2, but
along with this, facts of dogs’ infection with other avian 1AVs were had in China: HON2 [27,
31], H5N1 [59, 60], H5NG6 [61], H5N2 [28].

The subtype of IAV H3N2 in dogs was first discovered in 2006 in China and South Korea
and has now rapidly spread and become enzootic in Southeast Asia [22-24, 62—-64]. In 2015,
CIV H3N2 caused an epidemic outbreak of severe respiratory disease in more than 1000 dogs in
the USA [65-67]. The spread of VIVs to North America may have resulted from the importation
of dogs from Asia [68, 69]. In late 2022, CIV-H3N2 together with bacterial respiratory
pathogens caused a spike in dog morbidity because of filling up shelters and a pet boarding
facilities following the easing of public health measures related to the COVID-19 pandemic [70].
Despite local control measures, persistent horizontal transmission has been observed in dog
populations in the USA and Canada [65, 68].

Avian 1AV H5N1 has been known since 1996 [59]. It has been proven that dogs can
become infected with it through direct contact with sick birds, especially when eating them raw
[71, 72]. Of particular concern is the broad spectrum of infection: from asymptomatic to severe,
even fatal, not limited to damage to the respiratory system. In severe cases, the liver and
gastrointestinal tract was manifested also hurt, and in many cases systemic infection. In severe
cases, there were also damage to the liver and gastrointestinal tract, and in many cases, it was
systemic infection.

A comparison of the molecular structure of the 1AV H3N2 genes in dogs and birds
revealed that they are very similar, which may indicate transmission of the virus from birds to
dogs without any significant change and reassortment, that is, dogs are susceptible to avian 1AV
H3NZ2 strains directly [22, 24, 73]. Infection of dogs from birds usually occurs in places where
dogs are kept compactly and in direct contact with birds [73-75]. The majority of IAV H3N2
isolated from dogs have at least two HA mutations (Ser159Asn and Trp222Leu), which likely
affect the ability of influenza A/H3N2 virus to be successfully transmitted from birds to dogs
[66, 76]. Also, a possible factor in the CIV H3N2 adaptation to dogs may be the gradual
accumulation of mutations in all eight gene segments [73, 77]. Notably, the rate of evolution of
the neuraminidase segment was higher than that of other segments [79]. The evolution and
adaptation of 1AV inside dogs are confirmed by the fact that, according to Korean researchers,
CIV H3N2 isolates 2012-2013 have more pronounced clinical manifestations and have been
replicated in higher titers than the 1AV 2009.

Experiments have shown that in conditions where dogs live together some CIV H3N2
reassortants have the ability to be effectively transmitted within the population, and alternating
generations of viruses replicating in dogs cannot but increase the adaptation level of the virus to
dogs [78, 57].

The ability of CIV H3N2 to infect cats naturally without prior adaptation has been noted
[10, 79, 80]. This fact may indicate an expansion of the range of potential hosts for this virus and
the role of cats in the infection spread, as well as the fact that the adaptive properties of 1AV
H3N2 of avian origin apply not only to canines, but also to felines, and, possibly, to other
representatives of the carnivorous mammal order.

Human origin influenza dogs
Influenza H1IN1pdmO09 virus has been reported in dogs in rare cases of natural infection,
symptoms were mild, and there was virtually no dog-to-dog transmission of the virus. Thus,
despite the ability of the virus to replicate in the dogs in the event of experimental infection, it is
now possible to say that the IAV H1N1 subtype for dogs is rather uncommon [81].

Avian AV forms a connection with susceptible cells, complex glycans with a-2.3 bond to
sialic acid residues embedded in the membrane of which; mammalian 1AV binds to receptors
having an a-2,6 connection [82]. It has been proven that dogs have epithelial cells with receptors
with a-2,3 linkage, and there is evidence of the presence of receptors with a-2,6 linkage in them,
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and although cases of reassortment of viruses of various origins in the body of dogs have not yet
been reliably recorded, the probability of this is high [24, 26, 83].

There are a number of serological analysis data from different countries confirming the
infection of dogs with seasonal human A(HL1N1)pdmQ9 virus and 1AV A/H3N2. Infection in
dogs occurred probably directly from their owners [84-87]. This assumption is supported by the
following facts: firstly, the most common contact person was a recent influenza-like case, and
this was confirmed by PCR in some cases. Secondly, seropositivity to influenza in dogs was
almost entirely consistent with influenza prevalence in the human population, both territorially
and seasonally. Molecular-genetic comparisons of viruses derived from dogs and humans have
shown a high degree of similarity, which makes it possible to hypothesize the possibility of
infecting dogs with human viruses without prior adaptation. However, this issue requires study
that is more complete.

Reassortment influenza A viruses in dogs

The pig organism is considered the main reservoir for IAV reassortment [88, 89]. This is
due to the presence in the epithelium of the pig’s respiratory system of both a-2,3 and a-2,6
receptors, therefore the pig is equally easily infected with 1AV, swine, avian and human subtypes
of IAV, which can already assemble into virions with different combinations of genes of various
origins inside the cell. Since both receptors are found in the respiratory tract of dogs [90, 91, 92],
they can also be infected with birds and mammals 1AV, and this places the dog’s body among
other possible reservoirs for the generation of strains with new combinations of genes,
maintaining the risk of genetic shift and the emergence of viruses with high epidemic potential.

One example of reassortment of HAV genes in dogs is the discovery in 2012 in South
Korea of a new A/H3NL1 strain. Whole-genome sequencing showed that it contains the IAV H3
gene, and the other seven gene segments of the human origin A(HLN1)pdmQ9 virus [9]. There
are also other examples of reassortment 1AV H3N2 in dogs and the human A(H1IN1)pdmO09 in
South Asia [78, 93, 94]. The simultaneous H3N2 IAV and the human influenza A(H1IN1)pdm09
virus antibodies detection in the dogs blood further confirms the possibility of co-
infection with  H3N2 and A(HIN1)pdm09 1AV and, accordingly, the likelihood of
recombination of genome segments 1AV in dogs [24, 94, 95].

In 2007, multiple genomic reassortment was reported in China between the lineages of
porcine origin A/HIN1 and enzootic CIV A/H3N2 cocirculating in dogs [96]. A CIV-H3N2 has
been discovered, where the NS gene is included in a monophyletic group with avian influenza
A/H5N1 viruses, which indicates probable recombination between the canine A/H3N2 and avian
A/H5N1 viruses [91, 97]. The examples of multiple recombination of CIV, and especially the
H3N2 viruses, with IAVs adapted to birds and mammals, were described in the literature,
convincingly show that the avian, human and canine virus genomes are indeed compatible and,
accordingly, dogs should be considered as vessels for the recombination of genes with the
formation of new reassortant 1AV.

Despite the continued circulation of two 1AV (H3N8 and H3N2), cases of interspecies
infection in dogs with other IAVs did not lead to the infection spread and gradually disappeared.
To date, there have been no reported cases of interspecies influenza transmission from dogs to
humans [98]. However, infected humans can be a source for animal infection, and the potential
for co-infection dogs from different sources creates the conditions for reassortment and, as a
consequence, the potential for the virus to cross the species barrier between pets and people.
New reassortant viruses may subsequently spread widely among dogs and potentially pose a
threat to human health.

Based on the information accumulated to date on 1AV interspecies transmission, adaptation
and reassortment in dogs, and the molecular mechanisms that substantiate and accompany these
processes, it seems relevant to conduct systematic monitoring of canine influenza within the
framework of the “One World, One Health” concept. Serological surveillance of 1AV in dog
populations may identify areas for study of emerging zoonotic influenza viruses that pose a risk
to human health. Also, the information obtained about influenza viruses circulating in dog
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populations can serve in the selection of viruses for the creation of effective vaccines [99],
which, in turn, can contribute to the prevention and control of future epidemics, since all known
most dangerous outbreaks of respiratory viral infections among humans were zoonotic.
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TYMAY BUPYCBIHBIH UTTEPTE TYPAPAJIBIK BEPLTYI )KOHE BEUIMIEJIYI

Tyiiin

Tymay BuUpycTapsl OYKiT oleMae KeH TapaJiFaH KO3ABIPFRIIITAp OONBIT TaOBUTAIBI KOHE BUPYCTAp
WeINepiHiH KeH TapaFaH, COHBIH ilIHAe OapJiblK KbUIBI KaHABI XKaHyapuap 0ap. A TyMaybl BUPYCTapbl
JKOFapbl MyTalus >KbUIIaMABIFBIHA JKOHE CETMEHTTENINeH T€HOMIBIK KYPBUIBIMFA HETi3JeNreH >KbUIIaM
MYTaIUAIBIK JKOHE KOMOMHATHBTI ©3reprillTiKke OaiIaHbICThI )KaHa Hellepine Te3 OeiiMueny KabineTine
ue. A Tymaybl BUPYCTapbl XOFapbl MyTalHs >KUUIIHE >KOHE CErMEHTTENreH T€HOM KYPBUIBIMBIHA
HETI3JIeNITeH JKbUIIaM MYTALMSUIBIK KOHE KOMOMHATHMBTI ©3repriliTiKKe OaiijlaHbIcThl Te3 OeHimuerny
KaOinetine wue. TypapaiblK TOCKAybUIIbI OY3aThIH OHE aHAa 300HO3BIK KO3IBIPFBINTAP OOJBIIT
TaOBUIATBIH YHEMi JaMbIIl Kelle JKaTKaH jkaHa mTamjap JleHcayiblK cakray YIIH €H MaHBI3/bI
MacenenepAid 0ipi Oombinm TabbUIagsl. TyMay BHPYCTapbIHBIH HETi3ri pe3epByaphl JKOHE KaHa KOFaphl
MaTOrCH/II ITaMMJIAPBIH TMakaa OOJNYBIHBIH HETI3rl K631 peTiHae KYC TyMaybl BHpPYyCTapblHa EpeKIle
Hazap ayAapbuiaabl. Ajaiina coHFbl KbLiaapel ContycTik Amepuka MeH OHTycTik Asusga H3NS xone
H3N2 tymaysl BHPYCBIHBIH KOCAJKbl TYpJIEpiHEH TybIHAaraH OipHeIle iHACTTEH KEeWiH WUT TyMmayblHa
Haszap aynapbuia Oactanel. Ocbutaiiiia, Yi sKaHyapiIapblHAAFbl TYMay SMHACMUSIAPH] KaHa 300HO3IBIK
KO3ABIPFBINTAPABIH Maina Oolly KaymiH TyIOsIpybl MYMKIH JKOHE OJNapIblH Te3 Tapaiybl OCHI
JKaHyapJIapJblH KOITIir MEH aJaMIapMeH ThIFbI3 OailylaHBIChIHA OaiJaHBICTBI OONYbI MYMKIH, JIET€HMEH
Ka3ipri yakpITTa ajaMmiap YIIiH KayilTep >Kakchl 3epTTenMmercH. byn makanmaga utrepaeri A tymay
BUPYCTapbIHBIH AMHIEMHOJOTHICH Typalibl MONIMETTep KENTipiireH, TYMayJblH TypapaiblK Oepity
KaOisleTi, ochbl TYpJep/iH HeciHe OeHimuenyi jkoHE TEHOMJBIK peaccopTalusi apKbUIbI A TyMaybIHBIH
KaHa TYPJIEPiHiH naina Oonybl Typanbl Adjenaep Kapactblppuirad. CunaTtranFad (akxrtijiep UT Tymaysl
BUPYCTapbIH JKYyHem Oakpuiay XoHE TepeH TYpHAe 3epTTey KaKeTTUIriH Heri3meni, Oy aereHimi3
MaHJICMUsFa TaHbIHIBIKTE KAMTaMachl3 €Te/li, COHbIMEH KaTap "BipblHFall AeHCayIIbIK" TYKbIPhIMIaMaChl
asichlHAA Y JKaHyapiapbl MEH aJaMIapIblH e3apa OpEKETTeCYiHIH pejiH XKOHE >XaHa 300HO37bI
BUPYCTap/IbIH Naiina 601y KayImiH aHbIKTal a6 [1].

KinTri ce3nep: Tymay, 300HO3, T, BUPYCTBIH TYpPapalIbIK Tapaitybl, BAPYCTHIH OeHiMIemyi.
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MEXBHUJIOBOM NEPEXO/ U AJATITAIIASI BUPYCA T'PUIIIA K COBAKAM
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AHHOTALUSA

Bupycsl rpunna sBisSioTCsS IUPOKO PaclpoCTPaHEHHBIMH BO BCEM MHUPE NaTOreéHaMH, HMEIOIIUMHU
OOIIMPHBIA KPYT XO03s5€B, BKJIOYAs MPAKTHUECKH BCEX TEIUIOKPOBHBIX XKMBOTHBIX. Bupycel rpumma A
00J1aal0T  CTIIOCOOHOCTRIO  OBICTPO  QMAaNTHPOBATHCS K HOBBIM XO3sieBaM, Ojaromaps OBICTpOM
MYTallAOHHOM ¥ KOMOWHATHMBHONW H3MEHYMBOCTH, OCHOBAHHON Ha BBICOKOM CKOPOCTH MYyTallUil |
CEerMEHTUPOBAHHOM CTPOEHHM reHoMa. [10CTOSHHO MOSIBIIAIOMMECS HOBBIE IITAMMBI, IPEOAOIEBAIOIINE
MEXXBUIOBOH Oapbep M IPEACTaBIAIONIME COOOM HOBBIE 300HO3HBIE MATOTEHBI, SIBJISIOTCS OJHOW W3
CaMBIX CEpPBhE3HBIX MPoOIeM Ui OOLIECTBEHHOTO 3ApaBOOXpaHEHHA. TpPaauIMOHHO 0c0o00e BHUMaHHE
yIeNseTcsl BUpycaM TPHIIa NTUI KaK OCHOBHOMY pe3epByapy BHPYCOB I'DHUIIA U TJITABHOMY HCTOYHHKY
0o0pa3oBaHMs HOBBIX BBICOKONATOTEHHBIX WITaMMOB. Ho B mocnmemnue roabl B QOKyc BHUMAHHS
ucclieioBareNield monayn rpumm cobak Mmocie HecKoJbkux Bembiliek B CeBepHoit AMepuke u HOxHOM
Azum, BbI3BaHHbIE noATunamu Bupyca rpumna H3N8 u H3N2. Takum oOpa3oM, snuaeMUH TpUNIa Y
JOMAIIHUX MUTOMULEB MOTYT MPEICTaBIATH cOOOH Yrpo3y MOsIBICHHS HOBBIX 300HO3HBIX ITaTOTCHOB U
OBICTPOTO UX PACIPOCTPAHEHUS B CUITY BHICOKOW YHCICHHOCTH M ONM3KMX KOHTAKTOB DTUX KUBOTHBIX C
JIIOABMHU, XOTSA B HACTOANICC BpPEMS PHUCKU IJIA HIOJIeﬁ HEOOCTAaTOYHO H3Yy4YCHBIL. B HaHHOfI CTaThbe
NpUBEACHBI JaHHbIE 00 SMUAEMHUOJIOTHMHM BHPYCOB rpumma A y cobak, pacCMOTpEHBI JOKa3aTelbCTBa
CIOCOOHOCTH TpHWIIA K BHYTPUBHAOBOW Tiepelade, ajanTallid 53TUX BHUPYCOB K XO3WHY W
(hopMHpOBaHUE HOBBIX JIMHUI IPUMIA A TTOCPEJICTBOM I'CHOMHOM peaccopTaiyy yxKe BHYTPH OpraHu3mMa
cobak. Omnucannple (akTsl O0OCHOBBIBAIOT HEOOXOAWMOCTh CHCTEMAaTHUECKOI'O MOHHUTOPUHIA U
yIIyOJeHHOTO HW3y4YeHHsS BUPYCOB TIpHIIa cobak il oOecredyeHHs] TOTOBHOCTH K HEHU30EKHBIM
BCIIbIIIKAM U MaHACMUAM, a TAKKC BBISABJICHUSA POJIA B3aHMOI[eI71CTBPIH JOMAalIHUX IMMUTOMIECB U YE€JIOBEKA
B cBeTe KoHLenmu «EnuHoe 310poBbe» [ 1] 1 yrpo3bl MOSBIEHHS HOBBIX 300HO3HBIX BUPYCOB.

KiroueBble cioBa: rpuiln, 300H03, co0aka, Me>KBUI0Bas Iiepeaaya BUpyca, alaiTalus BUpyca.

Bupyc rpunna siBiasiercss oqHUM K3 Haumbojee pacHpOCTPAHEHHBIX MATOT€HOB JIOACH U
XKHUBOTHBIX. Bupycsl rpunmna tuna A (BI'A) sBnsiorcss Hambosee BaXKHBIMH C KIMHUYECKOM
TOYKH 3PEHHUS, CUCTEMATUYECKU BbI3bIBAs SMUAEMHUHN Pa3HON CTENEHU TSKECTU Cpelu JIoAeH u
XKUBOTHBIX. IlepeneTHble OKOJOBOAHBIE NTHUIBI W JIETYYHUE MBIIIM SIBISIIOTCS OCHOBHBIMU
€CTECTBEHHBIMU pe3epByapaMu, OT HHX BHPYC MOXET IE€PEHOCUTHCS Ha Jpyrue BUIbI
KUBOTHBIX-X035I€B, TAKUE KAK MOPCKHE MJIEKONUTAIOIINE, KOIBITHBIE, XUIIHbIE, ITULIBI IPYIHX
9KOJIOTMYECKUX TPYIII, a TAaK)Ke JOMaIIHHE KUBOTHBIE, TAKUE KaK YTKH, Kypbl, IO, CBUHbH,
Komku, cobakn u T1.0. [2-10]. BI'A o00bryHO BUAocmenupUYHB, HO BpeMs OT BpPEMEHU
npuoOpeTaloT  CHOCOOHOCTH K MEXBHIOBOM  Tpancmuccunm — [11-13].  bmaromaps
cermeHtupoBanHoMy PHK-renomy BI'A  o6magaer BbICOKOH 4YacTOoTOM MyTauuid u
CIIOCOOHOCTBIO K peaccopTalid, 4YTO B COYETAHMU C BBICOKOM CKOPOCTBIO pEIUIMKALUN
MO3BOJISIET BUPYCY OBICTPO aanTUPOBATHCS U MPUCIOCAOIUBATHCS K IPYTUM XO031€BaM, 4TO, B
CBOIO O4Yepeslb, CO3/1AaeT PUCK MOSIBICHHUS HOBOTO BBICOKOMATOI€HHOIO IITaMMa, CIOCOOHOIO
pa3MHOXaTbCs B Opranu3Me uenoBeka. OcoOyro yrposy Ui 370pOBbs YeJIOBEKA MPEACTABISIOT
JIOMAITHUE JKUBOTHbBIE, TaK, OOJIBIIMHCTBO HCTOPHYECKHU 3a(DUKCHPOBAHHBIX YEIIOBEUYECKHX
NaHJeMUN UMEIOT MPOUCXOXKACHUE OT NTUIl U cBUHEH [14,15]. B HacTosimiee BpeMs colMaibHOE
MOBEJICHNE BIAJIENbIeB COOAK MMEET TEHJICHLHI0O BOCIPUHHUMATH ITHUX JKMBOTHBIX B KauecTBE
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WIEHOB ceMbH [16-18], kpoMe TOro, OHM CO3/1al0T HEMPEPHIBHYIO KOHTAKTHYIO JIMHHUIO OT AUKHUX
JKUBOTHBIX K JJOMAalTHUM MUTOMIIaM, B CBSI3U C 4eM, uzyueHue snuaemuonoruu BI'A y cobak u
IyTEeH UX Nepefady NpeACTaBIsAETC aKTyaJIbHON 3a1a4eil.

Bupyc rpunma A y cobak

B ornuume or GONBIIMHCTBA JOMAITHUX MUTOMIIEB, CPEAM KOTOPBIX Iepenadya TpUIIa
Hed(p(EeKTUBHA B CHIIy COJIEp)KaHUS B HEOOJIBIIMX KOJIMYECTBAX B JKUJIBIX JIOMaX M HU3KOU
YacTOThl KOHTAKTOB C JIPYTMMH TIPEJCTABUTEISIMU TOTO K€ BHUJA, JOMAITHUE COOAKH HMEIOT
HIMPOKUH KPYr KOHTAKTOB CPEIM CBOUX COPOJIUYEH, MOCKOIBKY TPEOYIOT €KEeJHEBHOTO BhITYJIA,
MOCEIIAIOT IIKOJBI JPECCUPOBKHU, JHOO CONEpKAaTCs B IUIOTHBIX MOMYJNSIIHIX, TaKUX Kak
MUTOMHUKHM WU TPUIOTHI JUISl )KUBOTHBIX. B yCIOBHSX ynuiel HeM30eXKHbI KOHTAKThl MEXIY
JOMAITHUMHU CcOOaKaMU M OJUYABIIMMH, a TaKK€ C CHHAHTPOMHBIMU YKHBOTHBIMH, BKIIIOUas
NTHI, @ B CEJIbCKOW MECTHOCTHU - C CEIbCKOXO3AWCTBEHHBIMU U JTUKUMU KMBOTHBIMH, BKIIIOYast
oOmenpu3HaHHbIX Hocutened BI'A M HCTOYHMKOB IITAMMOB-PEaCCOPTAHTOB, BO3PACTAaeT
BEPOATHOCTH MOMNaJaHusi MHPEKIMOHHBIX areHTOB B MOMYJSAIUI0 cO00ak. DTO, B CBOIO OYepelib,
MOYET TMPUBECTH K HANPSIKEHUIO MU300THYECKOTO MOTEHIMAajla, a TeCHbIe KOHTAKThl co0aK ¢
JIOJIbMH TaK)Ke CO3Jal0T pUCK 0OMEHa BUPYCaMU MEXy COOaKaMH U YEIIOBEKOM.

B Hacrosimee BpeMst y cobak oOHapy>KeHbI TJIaBHBIM 00pa3oM msTh noarunos BI'A. Oto
BapuaHThI JomaauHoro U nrtuubero BI'’A H3NS [19-21] u H3N2 [22-24], BUpPYCHI NTHYBETO
rpunma H5N1 u H7N2, a taxke Bupyc HINIpdm [25, 26], B Hacrosimee Bpems
MUPKYJIUPYIONUNA CPear JIFOACH Kak ce30HHBIN. MIMeroTcs coolmienns 00 0OHapyKeHHH Cpen
cobak ¢ MpU3HaAKaMH PECIUPATOPHON MHGEKIUH APYTHX MOATUIOB, B yacTHOCTH HSNG6, HSN2,
H3N1, HON2 u H10N8 [27-31]. B OCHOBHOM 3TO BHUPYCHI I'PHUIINIA NTUYETO MPOUCXOKICHUS
WM PEacCOPTAHTHI, BKIIFOYAIOIINE TeHbI ITUYbUX, CBUHBIX U UenoBedeckux BI'A.

DddexTuBHasS MeKXBUI0Bas TpaHcMuccHust BI'A 3aBUCHT OT MOJIEKYJISIPHBIX OCOOCHHOCTEH
KaK KJIETOK XO35IMHa, TaK M BUPUOHA, & paClpOCTPaHEHUE BUPYCa B MOMYJSALIMK HOBOTO X035MHA
3aBucuT OT amantanuu [13, 32]. Cpeau nerepmunant cnenubuaHoctn BI'A npuoputeT numeer
CTPOCHHUE PELENTOPOB HA TIOBEPXHOCTH KJIETOK XO3(MHA, BOCIPUUMYHUBBIX K BUPYCHBIM
MOBEPXHOCTHBIM TJIMKOMPOTEHaaM, OCOOCHHO K reMarrmoTuHuHy (HA).

['punm cobak J0MaAMHOTO TPOUCX 0K ICHUS

Bupyc rpunma moarmma  A/H3N§  jomamuHOTO  MPOMCXOXKIEHUS  BIEPBBIC
3apeructpupoBad y cobak B 2004 romy, Korja 3TOT BUPYC BBI3BAJ TSDKEJIOE PECIHPATOPHOE
3aboneBanue y cobak Ha unmozpome Bo diopuje, rae mpoBoauauch cobaubn Oera. Mudexmus
JIETKO TepeaBaiach OT HHPHUIUPOBAHHBIX JPYTUM cOOaKaM MpU MpsMOM KoHTakTe [34], onHako
UMEIOTCSI CepPOJIOTHUECKHUE JTIOKa3aTeIbCTBA HaIu4us Bupyca rpunmna codak (BI'C) H3NS B 1999
r. [11, 23, 33, 34]. Ananu3 reHoMa MoKasaj, 9YTo CO0aKH 3apa3uiIuch OT JiomaaeH, a 3arem H3N8
ObLT amanTUpPOBAaH K HOBOMY XO3fHMHY ITyTeM TouedHblx wmyTtanmii [35]. Ilepcucrenmus
UHPEKIIMM B TEUCHHE HECKOJbKUX JIET M ee reorpaguueckoe pacrnpocTpaHeHHE
CBUJICTEILCTBYIOT 00 3(PPEeKTHBHON TOPU3OHTAILHOM Tepenade BUpyca TPHUIINA Cpeau codak
[11, 36-38]. Tpu permona B CIIIA moryr cumTathes dHaeMuunbiME 11 BI'C: Heio-Hopk,
1o)kHast @opuaa u ceBepHbiit Komopano/toxxueiii Baitomunr [39]. Het mokaszarenbcTB TOTO, 4TO
BUPYC MOXET IMepefaBaThCs JIOASIM, KOIIKaM WM IpyrMM BuaaM >kuBOTHBIX [40]. Kpome
cinydaeB B CIIIA undexnus BI'C H3NS perucrpupoBasiach B Apyrux 4acTIX MHUPA, TAKHX Kak
Kanana, BenukoOpuranusi, ABctpanusi, Kurait u Hurepusi, HO TUIIb CIOPAAWYECKU, U TOCIE
2016 T. HE OBLIO 3aperHCTPUPOBAHO CirydaeB 3apakeHus [41], moatomy puck mossienus BI'C
H3N8 moxHo npuzHate HU3KUM [42-46]. BI'C H3NS, no-suauMomy, HIUPKYJIUPYET B KPYIHBIX
TOPOJICKUX TPHUIOTaX Jis JKUBOTHBIX, I/I€ BBICOKA IUIOTHOCTH MOMYJSIUU BOCIHPHUHUMYHUBBIX
KHUBOTHBIX [47-51].

Bupyc rpunma co6ak H3N8 mosiBuics B pesynbTaTe 3apakeHHs COO0aK TPHUIIIOM OT
WHQUIIUPOBAHHBIX JIOMIAJed B XOJ€ KOHTAaKTa MEXIYy >KHUBOTHBIMH TIPU COBMECTHOM
coaepxkanun [11]. dunorenernveckuit ananu3 cukBeHcoB BI'C H3NS§ BeisiBHII, 4TO BCe,
oOHapyXeHHbIe Yy co0ak H30JAThI, 00pa3yloT OJHY MOHO(DUIETHYECKYI TpYIIy,
OTJIMYAIOIIYIOCS OT BHUpYyca TpUIINA JIOMIael, YTO MOXET FOBOPUTh O €AMHCTBEHHOM Cllydae
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MeXBHUI0BOTO Tiepexona BI'A ot nomaneii k cobakam [11] ¢ mociaenyrommm ropu3oHTaTbHBIM
pacnpocTpaHeHueM nHpekuu B nonyisanuu codak. ConocraBieHHe MOJEKYISIPHONW CTPYKTYpPBI
reroB BI'A H3NS8 nomaneld u cobak BBISBUIO KIIOYEBBIC YYaCTKH, KOTOpPHIE CKOpEe BCEro
JETEPMUHUPYIOT CTIEIM(UIHOCTH CBSA3BIBAHUS BUPHOHA C KJIIETKaMHU-Xo3sieBamu [23, 52, 53].

MexsunoBoit nepexon BI'A ot momaneit k cobakam oOecmeumBaercs myramueii HA
Trp222Leu, nu3meHsOMENH y4aCTOK CBA3bIBaHUS ¢ perentopamu [54-56]. B 1o xe BpeMs naHHbIE
o pazmuumsax B ¢eHorunax BI'C u nomaneit H3N8 mo TakuM XapakTepUCTHKaM, Kak
MH(EKIIMOHHOCTh M HMHTEHCUBHOCTb PEIUIMKAIMHM, OTCYTCTBYIOT, M 3TO JAeT BO3MOXHOCTH
IPENOI0XKNUTE, YTO MEKBUI0BOH niepexon u agantanus BI'A k cobakam BeposiTHO MOTYT OBITh
JIETEPMUHUPOBAHBI TOHKMMH U3MEHEHUSIMU B Onosoruu Bupyca [52, 57]. CoBpeMeHHbIE JaHHBIC
no renetuke n3oaToB BI'C H3NS BbIsBIWIN 3HAUNTENbHBIA aHTUTEHHBINA Apeiid BUpyca yxe B
opranusMme cobak, B pe3yabrare 4ero BI'C Ha ceromgHsnIHUI IeHb pa3leniics Ha HECKOJIbKO
nuHui [58].

['punn cobak NTHYBETO MPOUCXOKACHUS

BonbmmacTBO omucaHHbIX B auteparype BI'C nruubero mnpoucxoxaeHus oOianaer
antureHHo gopmynoir A/H3N2, HO Hapsiay ¢ 3TUM ecTh (DaKThl 3apa’keHUsI COOaK IPYTrUMU
ntruubumu BI'A B Kurae: HON2 [27, 31], HSN1 [59, 60], HS5NG [61], HSN2 [28].

[Tonrum BI'A H3N2 y cobak BmepBbeie oOHapyxwm B 2006 romy B Kutae u IOxHoii
Kopee, k HacTosIieMy BpeMeHH OH OBICTPO PAacCHpOCTPAHMIICS M CTal 3H300THYeCKUM B Oro-
Bocrounoii Azum [22-24, 62-64]. B 2015 rogy BI'C H3N2 BbI3Ba SMHUIEMUYECKYIO BCIBIIIKY
TSDKEJIoro pecrnimpatopHoro 3abosnesanus 6onee 1000 cobak B CILIA [65-67]. PacnpocTpanenue
BI'C B CeBepHoit AMepHKe MOTJIO IIPOM30MTH B pe3ysibTaTe HMITopTa cobak u3 Aszum [68, 69]. B
koHie 2022 roga BI'C H3N2 BmecTe ¢ 6akTepHaIbHBIMU PECIUPATOPHBIMH ITaTOTEHAMU BbI3BAJI
BCIUIECK 3a0ojeBaeMOCTH co0ak B pe3yibTaTe 3aloJHEHHUS NPUIOTOB U TOCTHHHUIL JJIs
nepeaepP>KKH )KUBOTHBIX TIOCIIE OCJIA0IeHHsI MEp OOIIECTBEHHOTO 3/IPAaBOOXPAHEHHS, CBSI3aHHBIX
¢ maugemueii COVID-19 [70]. HecmoTps Ha MeCTHBIE MeEpbl KOHTPOJS, HaOIIOmacTCs
yCTOMUYMBAs TOPU3OHTAIbHAA Nepeada nHdekuu B nonymsinuu codbak B CIIIA u Kanazne [65,
68].

[Ituanit BTA HSN1 usBecten ¢ 1996 rona [59]. [loka3zaHo, 4To cOOaKy MOTYT 3apa3uThCs
UM IpU MPSIMOM KOHTAKTe C OOJIbHBIMH NTHUIIAMH, OCOOECHHO MPH YMOTPEOJIIEHUH UX B MUILY B
ceipoMm Buzae [71, 72]. OcoOyioo 03a00YEHHOCTH BBI3BIBAECT IIMPOKUNA CHEKTP MPOSBICHUS
UH(pEKIUU: OT OECCUMITOMHOTO TEYEHMsI O TSKEJIOro, BIUIOTh O JIETAJbHOTO MCXO0Ja, HE
OTPAaHUYMUBAIONIETOCS TIOPAXXEHUEM TOJIbKO OpraHoB Jbixanus. llpu Tsbxkenom TeueHuu
MPOSBISIIOCHh TaK)Ke MOpPaXKEHHE TMEUEHU U IKENYAOYHO-KUIIEYHOTO TpaKTa, a BO MHOTHMX
CIIy4asiX - CHCTEMHasi HHPEKIIUS.

CpaBaenue MonekyispHoro crpoeHusi reHoB BI'A H3N2 y cobGak W mTHIl BBISIBHIO, YTO
OHU OYEHb CXOXKH, YTO MOXKET CBHUJICTEIHCTBOBAThH O IEpefaue BHpyca OT NTHUI] cobakam 0e3
KaKoro-aubo 3HAaYUMOTO HM3MEHEHHS U peaccopTalud, TO €CThb COOAaKd BOCHPUHMMYHUBBEI K
ntuubuM mrammam BI'A H3N2 nenocpencteenno [22, 24, 73]. UadunupoBanue codak OT MTHIL
OOBIYHO MPOMCXOAUT B MECTaX KOMIIAKTHOTO COJEpKaHHs co0ak M TMPSMOro KOHTAaKTa ¢
nturamu [73-75]. Y GonemmHCcTBa M30as8T0B A/H3N2, BBIIENIEHHBIX OT co0aK, 0OHAPYKEHO 10
Menbierd mepe ase myranuu HA (Ser159Asn u Trp222Leu), KoTopbie, BEPOATHO, BIUSIOT HA
crocobHOCTh Bupyca rpunmna A/H3N2 ycneniHo nepegaBaThes OT NTHI] cobakam [66, 76]. Takxke
BO3MOXKHBIM ¢aktopoMm amantaiuu BI'C H3N2 k cobakamM MOXET SIBIATHCS TOCTEIICHHOE
HAKOIUIEHWE MYTalluid BO BCEX BOCbMHU TeHHbIX cermeHTax [73, 77]. IlpumeuarenbHo, 4TO
CKOPOCTh DBOJIIOIIMU CErMEHTa HeHpamMUHUIA3bl ObLa BBHIIIC, YeM Yy JAPYTUX CErMEHTOB [79].
@akt sBomtonuK U agantanuu BI'A BHyTpHu opranmsma cobak MOATBEPXKAAETCS TEM, YTO, IO
JAHHBIM KOpeWcKuX uccaenoparenei, u3zonsatel BI'C H3N2 2012-2013 rr. umenu Oonee
BBIpQXCHHBIC KIMHUYECKUE TPOSBICHUS W PEIUTMIIMPOBAIMCH B 0OJiee BBICOKHX TUTpPAX, YeM
n3o0iaTel 2009 roxa.

OKCHEpUMEHTHI IOKa3aau, 4To Hekoropble peaccopranTsl BI'C H3N2 B ycnoBusix
COBMECTHOTO TMPOXKMBAHUS COOAK WMEIOT CMOCOOHOCTh 3(PGEKTHBHO IepeaaBaThcs BHYTPHU
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HOMYJISIIIUH, 3 CMEHSIOIINECS TOKOJICHNUS BUPYCOB, PEIUIMIIUPYIOIIUECS B OPraHu3Max co0ak, He
MOTYT HE TIOBBIIIIATh YPOBEHB a/IaNTAIlMH BUpYca K cobakam [78, 57].

3ameuena cnocoOHocte BI'C H3N2 3apaxarbh KOLIEK €CTECTBEHHBIM IyTeM 0e3
npeaBaputenbHor amantanuu [10, 79, 80]. JanHbli GakT MOXKET yKa3blBaTh Ha PACIIUPEHUE
Kpyra NOTEHIIUAThHBIX X035€B JAHHOTO BUPYCa M POJIb KOIIEK B paCPOCTPAaHEHUN WH(DEKIHH, a
TaKXe Ha TO, 4yTo afganTauroHHble cBoiicTBa BI'A H3N2 nTuuybero nporcxoxaeHus IpUMEHUMBI
HE TOJBKO K MCOBBIM, HO U KOILIAYbUM, U, BO3MOKHO, IPYTUM MPEICTABUTEINIAM OTPSa XULIHBIX
MJIEKOTIUTAIOIIUX.

I'punmn cobak 4eI0BEYECKOr0 MPOUCXOKIACHUS

BI'A HINIpdmO9 Opu1 3apeructpupoBaH y co0ak B PEIKHX CIIydasX €CTECTBCHHOM
UHQEKIMY, CHUMITOMBI OBbUTM HE3HAYUTEIbHBI, W IIepefada BHpyca OT cobaku cobake
PaKTUYECKH OTCyTCTBOBaja. Takum 00pa3oMmM, HECMOTpS Ha CIOCOOHOCTH BHUpYca
PEIUTUIIMPOBATLCA B OpraHU3Me Co0aK B Clydae SKCIEPHUMEHTAIBHOTO 3apakeHHs, ceifuac
MO>HO TOBOpHUTH, uTo moATun BI'A HIN1 mis cobak ckopee HexapakTepeH [81].

BT'A nTuny GopMHpYIOT CBSI3b C BOCIPUUMYHMBBIMU KIIETKaMU, B MEeMOpaHy KOTOPBIX
BCTPOCHBI CIIOKHBIE TJIMKAHBI, UMEIOIIHNE 0-2,3 CBSI3b C OCTAaTKaMU CHAJIOBOW KHCIOTHI, BI'A
MJIEKONIMTAIOIINX CBA3BIBAETCA C pelenTopamu, uMeomuMmu o-2,6 cBsa3b [82]. JlokazaHo
HalIu4yue y co0ak KJIETOK JMUTENUsl C peuenTopamMu ¢ o-2,3 CBS3bI0, U UMEIOTCS JaHHBIE O
HAJIMYUU y HUX PELENTOPOB € 0-2,6 CBA3bIO, U, XOTSA IOKA JOCTOBEPHO HE 3apETMCTPUPOBAHbI
Clly4au peaccopTallliyd BUPYCOB Pa3IMYHOrO MPOUCXOXKACHUS B OpraHu3Me cobak, BEpOSTHOCTh
3TOrO BhICOKA [24, 26, 83].

HmeeTcst psii TaHHBIX CEPOJIOTMYECKOTO aHalu3a M3 Pa3HbIX CTpaH, MOATBEPHKAAIOIINX
3apaxenne cobak ce3oHHbIME mTammMamu BI'A  gemoBeka A(HINI1)pdmO09 u A/H3N2.
NudurmmpoBanme codak MporUCXouI0, BEPOSITHO, HAMIPSMYIO OT MX BianenblieB [84-87]. JlanHoe
MPEIOJIOKEHNE TTOATBEPKAACTCS CIESAYIOMUMHU (PaKTaMu: BO-TIEPBBIX, KOHTAKTHBIE JIUIIA YaIlle
Bcero ObUIM HENaBHO MEPEHECIIMMHU TPUIMIONOI00HbIE 3a00JIeBaHUs, U B HEKOTOPBIX CIIydasx
310 ObUTO MOATBepkaeHO [TL[P. Bo-BTOpBIX, CEPOMO3UTUBHOCTD COOAK K TPHIIITY MPAKTHUYECKU
MOJIHOCTHIO COOTBETCTBOBAJIa PACTIPOCTPAHEHHOCTHU TPUIINA B YEIOBEYECKOM MOMYMALUU KakK B
TEPPUTOPUATIBHOM OTHOILIEHHWH, TaK U B CE30HHOM. MOJIEKYJISIpHO-TEHETUUECKOE CPaBHEHUE
U30JISITOB BHPYCA, MOJIYYEHHBIX OT cOOaK M JIIOJeH, MOKa3alo BBICOKYIO CTENEHb UX CXOJCTBA,
YTO JaeT BO3MOXXHOCTb BBIIBUHYTh THIIOT€3Y O BO3MOXKHOCTH HH(PUIMpPOBAaHHUS CcOOaK
YeJI0BEYeCKMMH BUpycaMu 0e3 MpenBapuTesbHol agantauund. OHAaKO JaHHBIA BOmpoc TpedyeT
0oJ1ee TTOTHOTO U3YYEHUSI.

Peaccopramus BupycoB rpunima A y cobak

I'maBHBIM pe3epByapom 11 peaccoprauuu BI'A npuHATO cunTarh opraHu3M CBUHBH [88,
89]. OOYCIOBIIEHO ATO HATMYUEM B SIIUTEIUU JBIXATEIHHOM CHCTEMBbl CBUHBH KaK PEIETITOPOB
a-2,3, Tak U 0-2,6, cneaoBaTeNbHO CBUHbS OJMHAKOBO JIETKO 3apaxkaercs BI'A cBuHbIMH,
NTUYBUMHU U YenoBeueckuM noarunam BI'A, koTopbie MOTYT ye BHYTpU KJIETKH cOOMpaThCs B
BUPHUOHBI C Pa3IMYHBIMA KOMOWHAIIMSMU TE€HOB PA3MUYHOTO MPOUCXOkJAeHUs. [IOCKONBKY B
IBIXaTeIBHBIX MYTSAX co0ak oOHapyxkeHbl o0a penentopa [90 - 92], oHM TakXke MOTYT
uHpuupoBarbcss BI'A NTHUIl ¥ MIEKOMUTAIONIMX, W 3TO CTaBHT OPTaHWU3M CO0aK B pSIl C
JPYTMMH BO3MOKHBIMH pe3epByapaMu IeHepaluy IITaMMOB C HOBBIMH KOMOWHALUSIMU T'€HOB,
COXpaHsisi PUCK T€HETHYECKOro mu@Ta M TOSBICHHS BHPYCOB C BBICOKHUM SIUICMUYECKHM
MOTEHIIUAJIOM.

OnHuM 13 mpuMepoB peaccopraruu reHoB BI'A y cobak MOXeT C1yXUTh 0OHapyXeHHUE B
2012 romy B IOxnoit Kopee nHoBoro mramma mnoxaruma A/H3NI1. TlomnorenomHoe
CEKBEHHpOBAaHME IITaMMa IoKa3aino, 4ro oH cogepxkuT reH HA BI'C H3N2, a npyrue cemsp
CErMEHTOB TE€HOB BHUpyca duenoBedeckoro mpoucxoxaeHus A(HINI1)pdm09 [9]. M3BectHsl
TaKXke JApyrue mnpumepsl peaccopraimun y cobak BI'C H3N2 u yenmoBeueckoro mramma
AHINT)pdmO09 B IOxnOoi Azum [78, 93, 94]. OnHoBpeMeHHOE OOHApYXEHUE B KPOBH COOAK
auturen k BI'C H3N2 u k Bupycy rpunma uenoBeka A(HINI1)pdm09 nomomnutensHO
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MOATBEPKIaeT Bo3MOKHOCTh Ko-uH(p ek BI'C H3N2 u A(HIN1)pdmO9 u, cooTBeTCTBEHHO,
BEPOSTHOCTh peKoMOMHAIMK cerMeHTOB reHoma BI'A B opranusme cobak [24, 94, 95].

B 2007 rony B Kutae 6puta 3aperucTprpoBaHa MHOXKECTBEHHAsi TEHOMHAs peaccopTaius
mexay BI'A HINI cBunoro mpoucxoxaeHus u sH300THUeckuMu JuHusMu BI'C A/H3N2,
COBMECTHO LUPKYIUPYIOMUMHU y cobak [96]. O6HapyxeHn mrtamm BI'C H3N2, B koTopoMm TeH
NS BxomuTr B MOHOWIETHUECKYIO Tpymnmy ¢ Bupycamu rpunma ntui, A/HSNI1, dro
CBHUJIETEJICTBYET O BEPOSTHOM pekomMOmHanmu mexay cobausum A/H3N2 u ntuusum A/HSN1
Bapuantamu [91, 97]. OnucanHbple B IUTEpaType MPUMEPHl MHOTOKpaTHOU pekoMmOunanmu BI'C,
u ocobeHHo BHUpycoB moatuna H3N2, ¢ mpucmocoOIeHHBIMU K NTHIIAM U MIICKOMHUTAIOIIAM
BI'A, yOenuTenbHO MOKa3bIBalOT, YTO I'€HOM MNTHUYbHMX, YEJIOBEUECKUX M COOAYbUX BHPYCOB
JNEHCTBUTENILHO COBMECTHM U, COOTBETCTBEHHO, COOAK CIEAYyeT pacCMaTPUBATh KaK COCY/IbI AJIs
peKOMOMHAIMK TeHOB ¢ 00pa30BaHHEM HOBBIX peaccopTaHTHBIX BI'A.

Hecmotpss Ha npoposmkaromytocss nupkyiasinuto nsyx noarunos BI'C (H3N8 u H3N2),
CIydyan MEXBHUIOBOTO 3apakeHus cobak npyrumu mnoarunmamu BI'A  He mnpuBenu K
pactpocTpaHEeHUI0 HH(EKIMU W TOCTETNICHHO COILIM Ha HeT. Ha cerogHsimHwWii JeHb HE
3apErUCTPUPOBAHO CIIy4aeB MEKBHIOBOTO TEpexoaa rpummna otr codbaku denoBeky [98]. Tem He
MeHee, WH(QUIUPOBAHHBIC IIOAM MOTYT OBITh MCTOYHHUKOM WH(MEKIHHU s >KUBOTHBIX, a
NOTEHLMaldbHas KO-MH(pEKIHs cobak OT pa3HbIX MCTOYHUKOB CO3JaeT YCIOBUS IS
peaccopTanuu 1, Kak CIeACTBHE, MOTESHIAI JIJIS TPEOAOJICHIS BUPYCOM MEXBHIOBOTO Oapbepa
MEXy MUTOMIIAMH U JIt0JbMU. HOBBIE BHpYCHI-peacCOPTaHThl MOTYT B JajbHEHIIEM IIHPOKO
PacIpOCTPaHATHCS CPEIU COOAK U OTEHIIUATBHO MPEJCTABIATH YTPO3Y JJIS 310POBbS JTIOJCH.

HNcxonss w3 HAKOIUIEHHBIX K HACTOAIIEMY BpPEMEHU CBEICHHM O MEXBHUIOBOU
TpaHCMHCCUHU, ajanTanmuu u peaccoptarm BI'A 'y cobak, MOJEKyISpHBIX MeXaHH3Max,
00OCHOBBIBAIOIIUX U COMPOBOXKIAIOIIUX 3TH IMPOLECCHl, MPEACTABIACTCS aKTyaJbHBIM BECTU
CUCTEeMAaTUYECKUH MOHUTOPHUHT 3a TPUIIOM c00ak B paMkax KoHuenuuu «OmuH MHUp, OTHO
3nopoBbey. Ceposnormyeckuii Ham3op 3a BI'A B momymammsx co0ak MOXET OMNpenessTh
HaIpaBJCHUsl JJIs1 U3YYCHUS MOSBISIONIMXCS 300HO3HBIX BUPYCOB TPUIINA, MPEICTABIISIOMINX
pUCK s 370pOBbsl 4YeNoBeKa. Takke TMolydeHHas uHopManus O BHUpycax TpuIna,
MUPKYTUPYIONINX B TOMYNALNHUSIX COOAK, MOXET IMOCIYXHTh B XOJE BBIOOpa BHPYCOB IS
co3manus 3¢GGEeKTUBHBIX BakiuH [99], 4Yro, B CBOIO oOuepeab, OyIeT CmocoOCTBOBATH
npodmiaktuke U O00pb0e ¢ OyIymIMMH SMUIAEMHUSIMH, TOCKOJIBKY BCE HM3BECTHbIE HamOosee
OTAaCHbIE BCIBIIIKK PECHUPATOPHBIX BUPYCHBIX MH(EKIUI cpeau JIoAed UMEIOT 300HO3HBIN
Xapaxrep.

DUHAHCHPOBaHUE

PabGora BbIMOJNIHEHA B paMKax rpaHTa MUHHCTEPCTBA HAyKW M BBICIIErO OOpa3oBaHHS
Pecnyonuku Kazaxcran NeAP19677712 «Bupom cobak (Canis Familiaris) kak moreHma bHbIH
UCTOYHHK 300HO3HBIX HHPEKITHII».
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