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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Infections with H5N1, a type of pathogenic avian influenza
(HPAI) virus, are spreading among livestock farmers,
particularly among dairy cows in the United States. Until now,
HPAI/H5NT1 has rarely infected humans, but transmission from
H5N1-infected dairy cows to dairy workers has been reported.
Additionally, cases of human-to-human transmission of HSN1
have been reported. It is thought that perhaps during the process
of repeated amplification and replication of HSN1 viral genes in
the mammary tissue of dairy cows, genetic mutations occurred
that make H5NI more susceptible to human infection. As
more human spillover events are identified, there is pressing
need to apply a one health approach to better characterize
circulating highly pathogenic avian influenza (HPAI) viruses
in wild migratory birds globally. It is important to develop a
comprehensive international strategy for surveillance and
monitoring systems in wild birds so the epidemiology of HPAI
can be compared between countries and regions. In this review,
we discuss the importance of One Health in preventing the
spread of highly pathogenic avian influenza/HSN1.

Key words. Highly pathogenic avian influenza, H5NI,
influenza virus, Bird.

Introduction.

High pathogenicity avian influenza (HPAI) HS5N1 clade
2.3.4.4b has caused ongoing outbreaks of disease ("HS bird flu")
in wild birds, from 2021, throughout much of North and South
America, Europe, Asia and Africa, and into Antarctica and its
islands. HPAI/H5N1 clade 2.3.4.4b is an infectious disease
caused by influenza A viruses of the family orthomyxoviridae,
specifically strains HSN1 or H7N1 [1] that cause morbidity
and mortality in both birds and mammals including humans.
Outbreaks of HPAI cause significant economic loss in the
poultry sector, amounting to billions of dollars globally, with
low and middle-income countries (LMICs) bearing the brunt of
such outbreaks [2].

HPALI viral infections are a major problem for poultry farms,
with occasional outbreaks in humans that have led to 888 human
deaths between January 1, 2003 and 28 March 2024 [3]. HPAI
has been detected in over 400 species of poultry and wild birds
[4]. Although it was traditionally thought that domestic poultry
largely maintained and transmitted HPAI, more recent research
findings have established that wild, migratory birds are a major
risk factor for the transmission of different HPAI genotype
HPALI virus and are the vectors of long-distance dispersal of
HPALI viruses [5-9]. Furthermore, the emergence of different
HPALI genotypes and the rapid diversification of HPAI viruses
via recombination events seems to be occurring in wild birds
[10,11]. Thus, to effectively monitor and control HPAI globally,
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it is necessary to have timely detection, prevention, and control
the HPAI virus in wild birds.

To date, most plans and policies related to HPAI control
have focused on preventive and control measures on domestic
poultry. Not enough attention has been paid to prevention
and control measures in wild birds, which is likely due to
limited surveillance and research of HPAI among wild birds
and the competing priorities of other public health problems.
It is necessary to identify and address key knowledge gaps
of HPAI in wild birds to direct surveillance and monitoring
programs, understand their role in transmission of the HPAI
viruses, and characterize transmission dynamics of HPAI in
wild birds, as such efforts could potentially identify efficient
and cost-effective interventions. The United States Department
of Agriculture’s (USDA) Animal and Plant Health Inspection
Service (APHIS) is taking emergency action to help protect the
critically endangered California condors after several have died
from HPAI [12]. APHIS has approved the emergency use of
HPAI vaccine in an attempt to prevent additional deaths of these
birds. The U.S. Fish and Wildlife Service (USFWS) approached
APHIS about vaccination after a California condor was found
dead in late March and then confirmed positive for HPAI at
APHIS’ National Veterinary Services Laboratories. Since then,
13 condors have died and were confirmed to have HPAI, and
two others are in recovery at a rehabilitation center.

In contrast to domestic poultry, which primarily relies of
bird culling and habitat destruction as the control measures,
innovative alternative strategies are important to monitor and
control HPAI in wild birds. First risk- assessment is necessary to
understand the population and area at high risks. Then risk-based
active surveillance and monitoring involving both domestic and
wild birds should be targeted to those areas and population at
high risks such as water bodies, wild bird migration stopover
sites, and common foraging areas for wild birds and domestic
birds where aquatic birds and migratory birds are concentrated.
This proactive targeted surveillance and monitoring system may
aid better understanding of the epidemiology of HPAI virus,
drivers of virus maintenance, and transmission pathways and
help in implementing measures to early detect and response
to HPAI virus and help break the chain of transmission of the
virus. Thus, continuous vigilance, strict biosecurity measures
and hygiene on poultry farms, and public health measures such
as use of personal protective equipment (PPE) while visiting
poultry farms and following proper cleaning and disinfection
before and after visiting wild bird habitats including wetlands
would be the best feasible option to control HPAI in both
domestic and wild birds.

Finally, in order to effectively prevent and control HPAI in
wild birds, rigorous surveillance, early detection and control
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One Health erevent

ing the spread of emerging infections

Figure 1. As the concept of One Health indicates, the conservation of the Earth's ecosystems can only be achieved through the cooperation of both
human and animal health. To achieve and maintain this, efforts to maintain the health of both humans and animals are necessary. One Health
initiative is important for preventing the spread of emerging infectious diseases.

and biosecurity measures and development and dissemination
of vaccines to prevent the spread of HPAI infection are the keys;
thus, current employed plans and policies related to HPAI control
should be revised and active framework for the risk assessment,
surveillance and monitoring of HPAI in wild birds should be
incorporated into HPAI control plan so as to effectively control
HPALI in wild birds and domestic birds and safeguard poultry
industry, wild bird species and protecting humans health. This
should involve joint action by professionals from wildlife
sectors, animal health sectors and scientists working on avian
influenza through coordinated “One-health” approach (Figure
1). The areas where wild birds are concentrated should be
under an increased state of alertness, closely monitored and any
unusual deaths in those areas should be investigated promptly to
track the possible source of infections and possible contacts and
reported to higher authority, which help to better monitor and
control the spread of HPAL

Currently, there isno N5SH1 vaccine on the market to prevent the
spread of infection by N5SH1, so vaccines to prevent the spread
of infection by other types of influenza viruses are administered
in combination [13]. Vaccination with successive heterologous
vaccines may represent the best alternative to widely protect
valuable or endangered bird species against HPAI virus infection
[13,14]. Vaccination with successive heterologous vaccines may
represent the best alternative to widely protect valuable and/
or endangered bird species against highly pathogenic Al virus
infection. In 2005, European Commission directive 2005/744/
EC allowed controlled vaccination against avian influenza (Al)
virus of valuable avian species housed in zoos. In 2006, 15
Spanish zoos and wildlife centers began a vaccination program
with a commercial inactivated HSN9 vaccine.

In the past, preclinical studies using mice and other small
animals have been conducted to examine the efficacy of
vaccines against novel viruses. Currently, preclinical studies
using fillets are being conducted to examine the anti-infectious
effect of novel vaccines against highly pathogenic avian
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influenza virus (HPAI) H5N1 [15,16]. Preclinical results have
shown that serum collected from fillets vaccinated with mRNA-
based (HPAI) H5N1 vaccines protected fillets from HPAI/
HS5NT infection [15,16].

Other preclinical studies using mice and fillets have shown
that even if vaccination has an inhibitory effect on novel virus
infection, it does not necessarily mean that vaccination in humans
will have an inhibitory effect on virus infection. Constructing
new vaccines against novel viruses therefore requires sufficient
virological and biotechnological knowledge.

Some may argue that investing in the control of HPAI in wild
birds is a waste of resources as the majority of cases of HPAI
are found in domestic birds with only sporadic cases seen in
wild birds. However, recent published papers have shown that
preventive and control measures in wild birds can significantly
reduce the incidence of HPAI outbreaks in domestic poultry
[17,18], indicating that preventing and controlling HPAT in wild
birds is a cost-effective strategy for the control of HPAI.

Therefore, there is an urgent need to control HPAI in wild
migratory birds, which can be accomplished by developing
and implementing a system for comprehensive surveillance
and monitoring systems in wild birds to identify the situation
of HPAI in wild birds and enforcing preventive and control
measures at wild-and-domestic bird interface. Control measures
should be designed to interrupt transmission within wildlife
and spillover events between domestic and wild birds, as HPAI
virus has been shown to readily recombine with a high risk of
cross-species transmission events.
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