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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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compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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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.

Zoonotic diseases refer to infectious diseases caused by
pathogens that infect or parasitize both humans and other
vertebrate animals. In recent years, the novel coronavirus disease
(COVID-19) has been known to be a zoonotic disease. Academic
fields related to zoonotic diseases include veterinary medicine
and virology. According to a report by the Food and Agriculture
Organization of the United Nations (FAO), approximately
70% of new human infectious diseases identified since 1940
are of animal origin. On the other hand, approximately twice
as many pathogens are transmitted from humans to animals
as are transmitted from animals to humans. In other words,
humans are a major source of infection for animals. Due to
increased opportunities for various animals to be imported and
kept as pets, pathogens that were previously rare or unknown
can suddenly appear in human society. Alternatively, there
are ethnic groups in the world who eat wild birds and animals
that are not sufficiently cooked, and there have been cases of
pathogens infecting wild birds and animals being transmitted
to humans. If a zoonotic disease caused by a new pathogen like
this becomes prevalent as an emerging infectious disease, there
is a high risk of it becoming a pandemic because humans have
not yet acquired immunity to the new pathogen. This problem
was clearly evident in the Severe Acute Respiratory Syndrome
(SARS) pandemic that emerged in 2003, and the COVID-19
pandemic caused by infection with SARS-CoV-2, which was
identified in 2019. In this review, we discuss the importance
of management practices and current information on zoonotic
diseases in outlets selling live wild birds and wildlife for
consumption.

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

Introduction.

Highly pathogenic avian influenza (HPAI) is a viral disease
of birds with zoonotic potential caused by influenza virus
belonging to the family orthomyxoviridae. It is one of the
most economically important diseases of birds causing a huge
economic burden to poultry sectors worldwide and it is endemic
in many countries in Asia and Africa [1-4]. Thus, great strides
have been made by different countries to prevent and control
HPAI. However, they seem to have failed to effectively control
of HPAI, which is partly attributed to the fact that control
programs have failed to include some of the key drivers of
HPALI transmission such live bird markets (LBMs).

The 5H1N virus that infects dairy cows genetically modifies
in the living dairy cow, increasing its infectivity to humans.

LBMs are an essential component of poultry marketing
systems in low- and middle-income countries, where people
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prefer to purchase live poultry for consumption rather than
frozen meat. These LBMs, where birds of different species are
brought together from different geographical areas, facilitate
the mixed selling of live poultry birds which in turn facilitate
the transmission, evolution, and spillover of pathogens carried
by marketed birds [5]. Furthermore, LBMs create a network
of contacts between poultry birds and the human, which may
pose a danger to public health by facilitating the transmission of
zoonotic diseases if proper hygiene sanitation and biosecurity
measures are not followed. Several previous studies have
found that LBMs are hotspots for avian influenza viruses [6-
12] and are linked to outbreaks of HPAI [5,6,13-16]. For
instance, the human outbreak of HSN1 in 1997 [13,14] and the
SARS outbreak in 2003 [12,17] were both linked to LBMs.
Furthermore, these LBMs are found to have poor hygienic
practices, poor biosecurity measures and a high density of
birds and humans, all of which facilitate the transmission HPAI
virus [6,12,18-21]. Furthermore, the frequent introduction
of susceptible, unimmunized bird populations increases the
numbers of susceptible animal populations in LBMs as well
as the likelihood of ongoing transmission of viruses to other
areas. Besides that, the frequent movement of humans to and
from LBMs contributes to their spread to humans. This was
the case with H5N1, where the strain was developed through
genetic re-assortment in poultry birds and got spillover into
humans [22]. Given the close contact, they may spread into
susceptible bird populations and humans, entering either the
poultry value chain or food chain systems, regardless of how
stringent the surveillance systems and biosecurity measures are.
Thus, there is a high chance that those live bird markets are
helping the spread of the HPAI virus. Furthermore, there could
be circulation of more than one strain of virus whose genome
may recombine and lead to the development of new novel
variants that are more virulent as already evinced in the case
of the H5N1 [22,23]. Specifically, when H5N1, which infects
farmed poultry, infects dairy cows, genetic modification occurs
within the body of the cow. As a result, it has been shown that a
strain of H5N1 that is highly infectious to humans is produced
(Figure 1). In recent years, there have also been reports of HSN8
[24-27] and H7N9 [25,28] strains developing through genetic
re-assortment and spillover into human population, which could
later may turn into a global pandemic by acquiring sustained
human-human transmissibility.

Hygiene management of LBM is important to prevent the
spread of zoonotic diseases.

Given their role avian influenza transmission dynamics,
including that of HPAI, LBMs have been a primary target for
AIV control strategies aimed at reducing virus circulation in
the LBMs. For example, during a zoonotic outbreak of H7N9
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Figure 1. Genetic reassortment.

Rearrangement

hybrid virus genes

Increased infectivity

When a given cell is infected by two H5N1 viral strains, hybrid viruses can be generated by exchanging their segmented genome, a mechanism
called “genetic reassortment. Dairy cows can be infected by both avian flu and human influenza viruses, because the glycans in the upper
respiratory tract express sialic acids with not only an a-2,3 linkage but also an a-2,6 linkage. When avian and human influenza viruses coinfect
dairy cows, hybrid viruses could be generated in the body of dairy cows. The infectivity of the hybrid viruses appears to be enhanced.

in China in 2013, closing LBMs was shown to be remarkably
effective in reducing the risk of human infection by up to
99% [13,15]. Control strategies implemented in LBMs have
also been found to significantly reduce AIV detection rates in
poultry [13]. A monthly rest days with a routine market closure
followed by the slaughter of unsold poultry, a ban on the sale
of live quail, and a ban on overnight storage of live poultry all
helped to control HPAI in Hong Kong [16]. Therefore, it is clear
that LBMs may help in the maintenance and transmission of the
HPAI virus, and their role in the transmission of the HPAI virus
should not be overlooked.

It is necessary to conduct research to understand the
transmission dynamics of HPAI in LBMs while taking into
account the local ecological and epidemiological drivers as well
as to assess the risk of potential maintenance and transmission to
poultry birds and spillover into humans leading to public health
risks. It is imperative to develop and implement stringent and
meticulous surveillance systems based on “rigorous scientific
risk assessment” to detect viruses on time, as well as devise and
implement effective preventive and control strategies based on
“rigorous scientific risk assessment”, improve the hygiene and
sanitation of the LBMs, and prevent mixing of birds of different
species, to prevent the transmission and spillover of viruses so
as to mitigate the threat of LBMs acting as reservoirs or sources
of HPAI and safeguard both the associated animal and public
health.
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