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ABSTRACT

Emerging infectious diseases pose a serious threat to wildlife, domestic
animals, and public health. Of the more than 335 human infectious diseases that
have emerged over the past six decades, influenza is one of the most common
infection, causing up to 650,000 deaths per year. In addition to the annual seasonal
influenza A, the emergence of its new, pandemic, and highly pathogenic variant is
even more dangerous. This review describes the classification of influenza
pathogens, their structural features, and sources of isolation. The latest published
data on the structure, ecology, phylogenesis and pathogenicity of influenza A
subtype H10 viruses from various host species are summarized. It is noted that the
avifauna is not the only possible reservoir for H10 influenza viruses; avian H10N8
infected dogs in China and mink in Scandinavia, and H10N7 caused widespread
mortality of seals in the Baltic Sea in 2014. The first three human cases of avian
influenza A H10N8 were reported in 2013-2014 in China, one of which lead to
mortality. Information is provided on the genetic variability and evolution of
influenza A subtype H10 strains circulating in avifaunal, mammalian, and human
populations. Influenza A subtype H10 virus is actively evolving by exchange of
genetic information. The potential epidemiological hazard of influenza A virus
(H10N8) is as a causative agent of a pandemic, and the need to control its
circulation in populations of birds, mammals and among the people is emphasized.
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INTRODUCTION

The number of newly emerging infectious diseases in the world is growing, and
they pose a serious threat to wildlife, domestic animals and public health [1]. Of more
than 335 human diseases that have emerged over the past six decades, influenza is one
of the most common infections causing up to 650,000 deaths per year, according to new
estimates by the US Centers for Disease Control and Prevention (CDC) of the United
States and WHO. [2]. In addition to the annual seasonal influenza A, the emergence of
its new, pandemic, highly virulent variant, against which immunity is virtually non-
existent, is even more dangerous.

The global and uncontrolled spread of influenza A viruses is primarily due to their
unique variability, which is based on both point mutations characteristic of RNA-
containing viruses and recombination and reassortment of genes. Their genome consists
of eight fragments encoding the synthesis of surface glycoproteins - hemagglutinin
(NA) and neuraminidase (NA), M1 and M2 matrix polypeptides, NS1 and NS2
nonstructural proteins, nucleocapsid (NP), polymerases (PB1, PB2, PA) and F2 protein .
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The most variable structural components of the virion are surface antigens - HA and
NA, which play an important role in the initial stages of cell infection, since it is against
them that protective antibodies are formed in the host organism.

The classification of influenza A viruses is based on antigenic differences of HA
and NA, detected in serological reactions using specific sera, or in BLAST analysis of
sequenced gene sequences [3].The subtype of all currently isolated influenza A viruses
is determined by a combination of known subtypes HA and NA - HIN1, H3N2, H5N1,
H7N7, and others. The most recently identified types of HA and NA are represented in
H17N10 and H18N11 viruses isolated from bats in Central America [4]. Due to the lack
of hemagglutinating and neuraminidase activity in these viruses, some authors propose
to designate their surface glycoproteins as “HA-like” and “NA-like” (“HA-like” and
“NA-like”), “HL17NL10” and “ HL18NL11 ”, respectively [5].Based on molecular
phylogeny, all HAs are divided into two parts; Group 1 - H1, H2, H5, H6, H8, H9, H11,
H12, H13, H16, H17 and H18; group 2 - H3, H4, H7, H10, H14 and H15 [4, 6].

The natural ecological niche of influenza A viruses is wild waterfowl, mainly of the
orders Anseriformes (including ducks, geese and swans) and Charadriiformes
(including gulls, terns, sandpipers, sandflies, etc.) in which identified the majority of
known subtypes of the pathogen [7]. Of all the theoretically possible genetic diversity of
influenza A viruses subtypes, formed by known species of HA and NA, at least 55
variants are isolated in wild avifauna [8]. Coinfection of birds with two viruses of
different subtypes leads to reassortment of the HA and NA genes, which ultimately
generates a variety of human and mammalian influenza [7]. The prevalence of infection
in populations of synanthropic birds (e.g., passerine) is usually much lower than in
aquatic avifauna; this suggests that they are secondary hosts and may play a role in the
transport of viruses between poultry farms.

Characterization of influenza A / H10 viruses

The influenza subtype A/H10 virus (A/chicken/Germany/n/1949-H10N7) was
isolated for the first time in 1949 from chickens in Germany [9]. Then virus A (H10N8)
was isolated in 1965 from quail in Italy [10] and it was later found in wild birds in
Australia, Sweden, North America (Canada and the USA) and Asia (China, Korea,
Japan) [10, 11]. In southern Kazakhstan in 1978-1981 during virological examination of
1773 wild birds of 24 species of nine orders 42 isolates of influenza virus with antigenic
formula A (H1ON5) were allocated [12]. In the People's Republic of China, A/H10 was
identified in a sample of water from the lake Dongin in 2007 [13], in 2012 isolated from
duck in Guangdonge [14] and from wild birds in Mongolia [10].

The original, wild-type A (H10N8) avian virus from Lake Dongin had low
pathogenicity in chickens and reproduced in the lungs of mice during an asymptomatic
infection. However, after two passages from lung to lung, it acquired the ability to cause
a fatal disease in them [13]. Phylogenetic analysis of sequences from the NCBI database
showed that A virus (H10N8), which had been isolated for a long time only from
migratory birds, could spread from them to poultry in southern China. Like other HAs
of avian influenza viruses subtype H10 is divided into the North American and more
diverse Eurasian lines [15]. H. Wu et al. [16] isolated in live poultry markets in 2016-
2017 seven H10 avian influenza viruses, HION3 (n=2), HION7 (n=1), and H10N8
(n=4) from chickens in Zhejiang Province, Eastern China. Phylogenetic analysis
indicated that Zhejiang H10 strains received gene segments from H10, H3, H7 viruses
from birds in East Asia, have low pathogenicity in mice and can replicate in this
species. Authors suggest these viruses have the ability to adapt to chicken or other
poultry, and highlight the need of long-term surveillance.

At the same time, it should be noted that wild avifauna is not the only possible
reservoir for the H10 influenza virus, in particular, it has been reported that feral dogs



have been infected with avian H10N8 in live bird markets in China (Guangdong
province) [17] and mink in Scandinavia [18].

Representatives of the H10 subtype were able to cause lethal diseases in mammals,
so the A (H10N4) virus was isolated from minks that died from pneumonia during an
outbreak in Sweden [18]. At the same time, aerosol infection of minks by A (H10N7)
leads to slight lesion of lung [19]. Intranasal inoculation of A (H10N4) to minks causes
interstitial pneumonia, although analysis did not reveal the presence of a characteristic
polybasic amino acids in HA cleavage site [20]. It has been established that the NS1
protein of this virus strongly suppresses the expression of the interferon promoter,
which suggests that high pathogenicity is induced by this polypeptide. Virus A (H1ON5)
is also found in pigs; in addition, recombinant H10 in A (H10N7), isolated from a
shorebird, is mainly associated with ciliated and non-ciliated cells in ex vivo human
trachea sections [21].

Another host of the influenza A/H10 virus is common seals (Phoca vitulina).
Influenza virus H1ION7 was found to be involved in the mass death of seals in Denmark,
Sweden, Germany and the Netherlands in 2014 [22]. The spread of influenza A virus
among marine mammals seems to be due to the ecology of these animals and close
contact with the avian reservoir of the pathogen.

R. Bodewes et al. [23] studied the etiological agents of an outbreak of influenza A
(H1ON7) among seals in 2014-2015 in Northern Europe, and conducted a
spatiotemporal analysis of the accumulation of mutational changes in their structure.
Analysis of the complete genomes of A/Seal/Sweden/SVA0546/2014, A/harbor
seal/Germany/S1047_14 1/2014 and A/harbor seal/NL/PV14-221 TS/2015 according
to the results of a BLAST search showed that all gene segments are most closely related
to gene segments of influenza A viruses found in wild or domestic birds of Eurasia. A
comparison of the amino acid sequences of various influenza A viruses (H10N7) with
those of the Eurasian avian influenza A viruses available in the databases showed that
AJ/Seal/Sweden/SVA0546/2014 contains amino acids in six positions that were absent
in avian influenza viruses; they were in three positions in HA (351H, 3791 and 398D),
in two places in PB2 (17C and 453S) and in one site in PA (192H).

Analysis of mean pairwise identities on the level of nucleotide and deduced amino
acid levels Dbetween the sequences of the complete genomes of
AJSeal/Sweden/SVA0546/2014 (April 2014; "early™), A/harbor
seal/Germany/S1047 14 L/2014  (October 2014; “medium”) and A/harbor
seal/NL/PV14-221 TS/2015 (January 2015; “late”) revealed a higher pairwise
similarity of sequences between the internal gene segments of these viruses than those
of the HA and NA genes. The NS gene had the lowest pairwise identities of the internal
segments of the genome, with average values of 99.5% at the level of nucleotides and
99.1% at the level of amino acids. The average pairwise identities between the HA
genes of the analyzed viruses were 99.1% at the level of nucleotides and 98.2% at the
level of amino acids. At the same time, paired identities between the NA genes of the
viruses analyzed were 98.8% at the level of nucleotides and 98.7% at the level of amino
acids. Additional analysis of paired identities of HA and NA at two levels showed that
the relatively low paired identity of NA was caused mainly by the NA of the virus
AJSeal/Sweden/SVA0546/2014; the average pair identity for other analyzed viruses was
99.5% at both levels [23].

By comparing the complete amino acid sequences of
AJSeal/Sweden/SVA0546/2014 (April 2014), A/harbor
seal/Germany/S1047_14 1/2014 (October 2014) and A/harbor seal/NL/PV14-
221 TS/2015 (January 2015), 12 amino acid changes were observed in internal proteins
between A/Seal/Sweden/SVA0546/2014 and two other strains. Five of them were
present in both A/Harbor Seal/Germany/S1047 14 1/2014 and AJ/Harbor



Seal/NL/PV14-221 TS/2015, and four were only in A/Harbor Seal/NL/PV14-
221 TS/2015. Comparison of these substitutions with sequences of Eurasian influenza
A viruses from wild birds from the database showed that modification of PB1 752D was
absent in wild bird viruses.

In NA A/harbor seal/NL/PV14-221 TS/2015 (January 2015), amino acids 2471 and
436T were detected, which were not found either in the “early” or “medium” influenza
A (H10N?7) viruses of the seal or in the available sequences of influenza viruses of wild
birds from Eurasia.

Over time, and in different geographical locations, the HA of the “early”, “middle”
and “late” sequences experienced a gradual accumulation of amino acid substitutions,
ten of them (82K, 204Q, 220L, 236K, 238l, 379, 381K, 398D, 482D, 508N) were not
found in the available sequences of the Eurasian influenza A virus (H10N7). In
addition, a number of amino acid changes were found only in a part of the HA viruses
of influenza A (H10N7) studied.

Conducted by R. Bodewes et al. [23] phylogenetic analysis of the HA gene
sequences of influenza A viruses (H10N7) of seals showed that the evolutionary
changes accumulated during the development of the outbreak as the epidemic spread to
the south along the western coast of Europe had a ladder-like appearance. Similar
results were obtained with the inclusion of additional samples in which it was possible
to determine only a partial sequence of the HA gene. In addition to this stepwise
evolution, a series of sequences, mainly from Germany, formed a separate cluster that
branched off from the main tree. Most amino acid changes were observed when
comparing different "early” strains with each other and with the "middle" strain
(A/harbor seal/Germany/S1047_14 1/2014), while the " middle" strain differed only in
three positions of amino acids from the "late” virus (A/harbor seal/NL/PV14-
221 TS/2015). Thus, the authors were able to track the genetic changes of the avian
influenza virus H1ON7 shortly after introduction into the seal population. The results
highlight the ability of the avian influenza A virus to quickly adapt to the mammalian
host and cause an outbreak with significant morbidity and mortality.

The first human case of avian influenza A HLION8 was reported in December 2013
in China, in Jiangxi Province [24, 25]. A 73-year-old woman fell ill four days after
visiting a live bird market, and died 13 days later. The virus isolate isolated from her
was designated A/Jiangxi-Donghu/346/2013 (A/JX346). The second and third
infections of H1ON8 were registered in 2014 in China; all three patients had antibodies
against the homologous virus. Clinical manifestations included severe pneumonia,
accompanied by fever and fatigue [26, 27].

Another representative of the H10 subtype capable of infecting humans was the
influenza A virus (H1ON7), and there were reported cases of conjunctivitis caused by
this pathogen in Egypt in 2004 and Australia in 2010 [28, 29].

T. Zhang et al. [30] according to genetic analysis, revealed that human A/JX346
had sequence identity of >99% in each of the 8 genes tested with two H10N8 viruses
isolated from healthy chickens on the live poultry market in Jiangxi Province (JXB15
and JX77). The results of phylogenetic analysis confirmed that the HA genes of JXB15
and JX77 belong to the Eurasian line, while the NA genes belonged to the North
American lineage of the avian influenza virus. The nucleotide sequence differences of
the JX346 HA genes with the similar genes of JXB15 and JX77 avian isolates resulted
in only 5 amino acid substitutions: Met80Tyr, Asn116Asp, Thr188lle, Lys415Met and
Phe-536Val. At the same time, the NA amino acid sequences of all three isolates were
100% identical.

The phylogenetic trees of six internal genes (PB1, PB2, RA, M, NS1 and NS2) of
viruses JXB15, JX77 and JX346 revealed their cluster affinity with HON2 virus strains



isolated from local birds in 2010 and 2011. Results indicate genetic reassortment
between these viruses in poultry populations [30].

At the initial stage of infection HA of the influenza A virus binds to sialic acid as
part of the receptor on the surface of the host cell. Sialic acid is the final sugar of N- and
O-linked glycoproteins, which are present in most receptors in birds and mammals,
which allows viruses to use this universal structure. There are many types of sialic
acids, and the relative affinity of HA varies depending on its type, which is one of the
factors of host specificity. The majority of influenza A viruses interact with receptors
containing o-2,3-linked sialic acid (a-2,3-SA) and found in the respiratory tract and
gastrointestinal tract of birds [31]. In most humans, the upper respiratory tract receptors
contain a-2,6-SA, with which pathogens adapted to humans form a stronger binds. A
study of the type and prevalence of various conformations of sialic acid receptors
showed that poultry of some species have receptors in the airways with both a-2,6-SA
and a-2,3-SA molecules. These include quails, turkeys and pheasants, which are often
found on live bird markets, where avian influenza viruses can be transmitted to other
species, including humans [32].

K. To et al. [25] studied the amino acid sequences of HA of avian influenza A
(H1ON8) viruses in the NCBI database for the detection of known markers of
mammalian adaptation and virulence. HA molecules of some strains contained A135T
(94.4%, 17/18) and S138A (73%, 13/18), which promote adaptation [33]. They all
carried in protein M1 N30D and T215A, and 95% (19/20) had a replacement for P42S
in protein NS1, which is associated with increased virulence in mice [34, 35]. In 10.5%
(2/19) of viruses a very important replacement E627K, associated with the transmission
of the pathogen between mammals was found [36], and which is more common in
human influenza viruses A (H5N1) and A (H7N9) [37, 38]. In influenza viruses of birds
adapted to poultry, and also in the composition of human viruses A (H5N1) and A
(H7N9), characteristic deletions of the stalk part of NA were detected [39, 40, 41],
missing in NA composition of the studied poultry H1ONS strains.

Unlike, as a rule, highly pathogenic H7 and H5 viruses, representatives of the H10
subtype have different virulence in chickens [42, 43]. In addition, some highly
pathogenic influenza A/H10 viruses do not contain a multibasic amino acid cleavage
site in the HA, which serves as a marker for this property in birds [43, 44]. The findings
suggest that clinical cases of influenza A (H10N8) in humans, as was the case with
H7N9, could have resulted from asymptomatic outbreaks of HLONS in poultry.

S. Vachieri et al. [45] studied the specificity of cell binding to the HLONS virus, and
have shown sufficient HA avidity for receptors of human respiratory tract cells for
infecting humans. On the basis of the crystal structure of the HA H10 complex with the
receptor, the authors found a similarity of the HIN1 pandemic virus of 1918 and the H7
human viruses isolated from patients in 2013 [46, 47]. At the same time, other studies
also demonstrated that the H10N8 virus retains a strong preference for binding to
receptors on avian mucous cells, and in this regard arginine in position 137 is important
[48, 49, 50]. The combination of these two characteristics suggests that the influenza A
(H10NS) viruses have a large epidemic significance in the event they acquire mutations
that contribute to human-to-human transmission and possibly become pandemic. This
circumstance demonstrates the importance of epidemiological control of the circulation
of this infectious agent in populations of mammals, birds and among the population.

CONCLUSION

The accumulated information about the influenza A/H10 virus indicates its active
involvement in the natural evolution of influenza infection agents and genetic



information exchange processes, which indicates the need for a detailed and
comprehensive study of this pathogen.
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KYCTAPJIbIH, CYTKOPEKTI JKAHY APJIAPIBIH KOHE
AJTAMJIAPJIBIH TYMAY A/10 BUPYCBI
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TYUIH

Kaiita nmaiina Ooaran MHQeKUMSIBIK aypyJapAblH CaHbl YAalbl ecyne,
COHIABIKTAaH oJsap :xkalaiipl Ta0MFaTKa, y# JKaHyapJapbl MEH TYPFbIHIAPAbIH
JAeHcay/IbIFbIHA Kayill TeHAipeai. AXaMIapAbIH COHFBI AITHI OHKBLIABIFBIHIA
naiiga Ooaran 335 aca aypybiHbiH imiHae, AKII-teiH (CDC) men 1Y
aypyJaapabl aliblH any kdHe Kaaarajgay OpTajibIiFbIHbIH COHFbI Oarajiaybl
OoiibiHma TymMay (xbuibiHA 650 000 :KybIK eJiM) €eH KeH TapajiraH
uHpexnusIapAbIH 0ipi caHamagbl. Op IKbUIFBI MAayChIMABIK A TyMayblHa
KOCBIMIIIA, OHBIH KaHA, MAHAEMHSIBIK KYFBIMTANABIFbI KOFApPbl HYCKACbIHBIH
naiiga 6oJybl aca Kayin TeHaipeni.

IoasIMABIK  MaKadaga  TyMay  KO3AbIPFBIIUTAPBIHBIH  3aMaHayH
KIaccupukanusachbl, 06JIiHYy Ke3JdepiMeH  KYPbUIBIMABIK  epeKmeaikTepi
cunarraarad. IIeiry Teri ap-typai A/H10 Tymay BHPYCBHIHBIH KYPBLIBIMBI,
IKOJIOTHACHI, (UIOreHe3iMeH MNATOreHAIri sKeHiHaeri Jp-TypJi cypaxkrapra
OArpITTAIFaH COHFBI d1e0M MIjdiMerTep TajlkKbuianraH. Tymay A/H10 Bupycsel
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YIIIH MYMKiH 0O0JaTBIH pe3epByap PpeTiHAe KaarbI3 jka0aiibl opHHTO(ayHa
canaamaiiabl. Kycrbin H10N8 KeiTaiinsin Kyc 0a3apbpiHaa KaHrbidac urTepni
3aKbIMAAYbIHBIH, CkanauHaBusiga KyHabaapasl, 2014 k., H10N7 Bupycsl
Janus, IBemusi, I'epmanus :xkoHe Hwungepaana ejgepinge HUTOAIBIKTAPABIH
Jkannau eayiHin cebedi 0oabl. Anramksl ym :kargail, A/HIONS Kyc Tymaybimen
anamMHubIH 3aKkbIMAaHYybl 2013-2014 k., Kpiraiiasin L3siHcu aiiMarbsinaa Tipkedin,
Oipeyi esiMmMmeH asiKTaaabl. KIMHHKAJBIK KepiHicTepi NMHEeBMOHUSIHBIH aybIp
TYPiMeH, KbI30a 3’KOHe KalKbIpayMeH :KaiaracTbl. JKabaiibl opuuTOdayHana,
CYTKOPEKTi KaHyapJjap NONMYJSLMACHI MeH TYPFbIHIAP apacbiHAA aiHAJbIMIA
skypren A/H10 3Bo/ironusiIbIK €3reprimriri ;keHinae gepexkrep kearipineni. Tymay
KO3/ABIPYMILLIAPBIHBIH TA0MFU JBOJIOLHUACHI KOHE TeHEeTHKAIBIK aKNaparieH
anmacyra tymay A/H10 BupycbiHbIH OejiceHi KaTbICYbIHA KOPBITbIHAbI
skacanaabl. Tymay A (H10N8) BupycbIHBIH KYC NONYJISINMSICBIHAA, CYTKOPEKTI
JKaHyapJIapMeH TYPFBIHAAP apacbIHAAFbl AWHAJIBIMBIH Kalarajgay KaKeTTiliri
MEH OHBbIH NaHJAeMHs KO3AbIPYIIbICHI PpPeTiHAe BIKTHMAT 3NMHIEMHUOJIOTHSIBIK
Kayin-Karepi 6aca ailTbLIaabl.

Tyiinai ce3nep: Tymay Bupycol A, kimi Typi a/H10, Kyc, renom, e3reprimrik,
duitorenes.

BUPYCHI I'PUIIITA A/H10 JUKUX IITHUL, MUIEKOIIUTAIOIIIUX
ZKNBOTHbBIX U YEJIOBEKA
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ABCTPAKT

KosuyecTBO BHOBH BO3HMKAKIIMX HH(EKIHOHHBIX 3a00/1eBaHUi B Mupe
pacTer, ¥ OHM NPEACTABJISIT CO00H cepbe3HYH YIrpo3y /I JAMKOWH NPHUPOALI,
AOMAIIHUX KMBOTHBIX U 310POBbsl HacejeHusi. U3 GoJiee uem 335 3a6o.ieBaHumii
YeI0BeKa, MOSIBUBIIMXCHA 3a MOC/AeIHUE WIECTh AeCSATWIETHH, TPUNN SIBJsSIETCS
oaHOM M3 HauOoJiee pacHpPOCTPaHEHHBIX HH(peKUHi, BHI3HIBAIOIIHUX, COIJIACHO
HOBBbIM oueHKaM IleHTpa mo kouTpoaw u npoduiaakTuke 3adoneBanuii (CDC)
CIIA u BO3, 10 650 000 cmepTeii B roa. B nonosiHeHue Kk e:keroJHOMY Ce30HHOMY
rpunny A, eume 0OJbUIYI0 ONACHOCTH NpeACTaBJIsieT MNOsIBJeHHEe €ro HOBOIO,
MAHJAeMUYeCKOT0  BBICOKOBHPYJEHTHOI0  BapUaHTa, MNPOTHB  KOTOPOro
NMPAKTHYECKU OTCYTCTBYeT HMMMYHHMTeT. B 0030pHOH crarbe ONMHUCHIBAIOTCH
CTPYKTYpPHble  0CO0EHHOCTH, MCTOYHHKHM  BbIIeJIeHUST MW  COBpPeMEHHasi
Kiaaccupukanusa Bo30yaurTeseid rpunma. OO000mIeHBbI TOCJHeAHHME IAHHbIE
JUTEpPaTypsl MO Pa3IMYHBIM BONPOCAM CTPOEHMs, JKOJOTUH, (UjioreHesa u
NaTOreHHOCTH BHUPYcoB rpunma A/H10 pa3ianyHoro BHIOBOrO0 NMPOUCXOXKIAEHUSI.
OtMeuaeTcsi, YTO TUKAsi OpHUTO(AyHA He eITMHCTBEHHBIN BO3MOKHBIN pe3epByap
aas pupyca rpunna H10, nruumii H1IONS 3apa3un Gpoasuux co6ak Ha pbIHKaAX
*uBoil nTunbl B Kurae, Hopok B CrkanaunaBuu, Bupyc HION7 cran nmpuyuHoi
MaccoBoii rudenu TwJieHed B lanuu, lIBenun, 'epmannu n Hunepaangax B 2014
r. [lepBble Tpu caydasi 3a0ojieBaHusl 4ejioBeka nTuubuM rpunmom A H10NS
3aperucrpupoBanbl B 2013-2014 rr. B Kurae, B npoBunuuu I3sincu, oaun u3
KOTOPBIX 3aKOHYMJICA cMepThio. KiiuHnyeckune nposiB/ieHUs] BKJIYATH THAKEIYI0
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NMHeBMOHHUI0, CONPOBOKAAIOIIYIOCS JHXOpPagkod H ycrandocrblo. IlpuBoasTcs
cBeJeHNs1 00 IBOJIIOIMOHHONH M3MeH4YHnBOCTH BUpycoB A/H10 nMpkynupyromux B
AUKOH oOpHHTO(dAayHe, NOMYJISIUAX MICKONUTAINNX KMUBOTHBIX H CpeaH
HacesieHusl. [lesiaeTcst BbIBOJ 00 aKTMBHOI BOBJIe4eHHOCTH BUpyca rpunna A/H10
B €CTECTBEHHYI0 JBOJIIOLMI0 BO30yaMTeJeil TPUINO3HOH MH(PEKIUH U NPOoLecchl
o0MeHa reHerudeckoil uHpopmanueii. IlogyepkuBaercsi NOTEHHUAIbHAA
NuAeMHuoIornyeckasi onacHocts Bupyca rpummna A (HI10NS8) xak Bo3Mo:KHOrO
BO30yAHMTeJNsl MNAaHAeMHH, ¥ Heo0XOAMMOCTh KOHTPOJSI ero UHMPKYJSUH B
NONMYJISIUAX NTHL, MJICKONMUTAIIMX )KMBOTHBIX U CPeN HAceJIeHH.

KaioueBbie cioBa: Bupyc rpumma A, moarun A/H10, nruma, renom,
U3MEHYHMBOCTD, (pHIIOTEeHe3.



