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Abstract

Camel pox is a viral disease that mainly affects young animals and is characterized by papular
pustular rashes on the skin and mucous membranes. According to the world's literary sources, the issues of
etiology, diagnosis, clinical picture and prevention of camel pox were covered quite well, and possible
reservoirs, specific and mechanical vectors of the disease were not thoroughly investigated at all. In this
regard, studying this issue is of great importance in preventing large outbreaks. In this review, we present
an analysis of data on possible reservoirs of camelpox.

Analyzing the literature data, it can be assumed that camelpox virus persists in a latent form in camels
themselves or between outbreaks in reservoirs of latent rodent hosts and blood-sucking insects (ticks or
mosquitoes). Consequently, our future research will continue to determine the reservoir of the camelpox
virus within the framework of the project «ldentification of possible reservoirs of the camelpox virus in
Western Kazakhstan».

Keywords: orthopoxviruses, camel pox, virus reservoirs, epidemiology.

Camelpox is a highly contagious disease of callouses, characterized by enlarged lymph
nodes, fever, development of skin lesions (nodules, papules, rashes), abortion and death of young
animals. The disease is endemic in the Middle East, Africa and Asia. As an animal disease, camel
pox is included in the list of notifiable diseases by the International Epizootic Office (OIE).
Camelpox virus (CMLV) is a member of the genus Orthopoxvirus (OPXV), subfamily
Chordopoxvirinae, family Poxviridae.

Poxviruses are the largest viruses in the world; their virions are brick-shaped or ovoid in
shape. The genome of poxviruses is represented by double-stranded linear DNA, folded into
dumbbell-like structures, and covered with a two-layer capsid. The CMLV genome (205,719 kb)
is represented by 211 individual genes. The nucleocapsid is surrounded by a two-layer lipoprotein
shell, into which funnel-shaped fibers are embedded. The virus replicates in the cytoplasm in so-
called inclusion bodies. Its virions are sensitive to detergents and disinfectants [1, 2].

L e

Figure 1 - Light microscopy of lamb kidney cell culture before and after camelpox virus infection

One of the main differences between orthopoxviruses and other poxviruses is their ability to
hemagglutinate. In addition to CMLV, the poxvirus genus includes cowpox virus (CPXV), variola
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virus (VARV), vaccinia virus (VACV), monkeypox virus (MPXV), raccoon poxvirus (RCNPV),
vole poxvirus (VPXV), skunk poxvirus (SKPXV), and murine ectromelia virus (ECTV). Of all
the poxviruses that can infect livestock, CMLV is genetically closest to the smallpox causative
agent, Variola major, and these two viruses are similar in some other biological and pathological
characteristics [1-4]. CMLV can infect humans and cause mild clinical symptoms such as skin
rashes, fever, and vomiting. For this reason, it is classified as a second risk group for human
infections [5, 6]. And also an analysis of the nucleotide sequence of the camelpox virus genome
showed that this virus is closest to the smallpox virus, while the nucleotide identity of these viruses
is 96.6-98.6%. The DNA distance matrix also showed a lower genetic distance between these
viruses compared to vaccinia virus [7]. An interesting feature of the orthopoxvirus genomes is the
presence of a large number of genes that are intact in one virus but fragmented in another. An
explanation may be the fact that some orthopoxviruses are relatively new pathogens for their hosts
and, on an evolutionary time scale, evolved from the ancestral virus relatively recently, while their
divergence was accompanied by specialization of parasitism and, as a consequence, “switching
off” genes that are not needed in the new host [8, 9].

Mild skin lesions have been reported in humans associated with camelpox, based on the
assumption that humans handled camels infected with camelpox, and only one case was suspected
to be human camelpox [10, 11]. Carter and Wise also suggested that CMLV could infect people
caring for camels. CMLV infection in humans has not received much attention because it is
thought to be predominantly a disease of camels. CMLV and VARV are members of the OPXV
genus, highlighting that CMLV can also infect humans [12]. Although outbreaks of camelpox in
camels have been regularly reported in the north-central regions of India, zoonotic incidence has
not been conclusively proven. The paper by Balamurugan and et al. describe three cases of human
infection found during camelpox outbreaks in northwestern India between december 2008 and
may 2009. Human infection was confirmed by a retrospective serological study using patient
serum samples and detection of CMLV nucleic acid sequences in patient scabs using PCR and
gPCR. Nucleic acid sequencing of CMLV-specific gene sequences (A27L, H3L, D8L, and C18L)
from human samples and CMLYV isolates isolated from infected camels and their phylogenetic
analysis were performed to explore the possible source of CMLYV infection in patients [13, 14].

Figure 2 - Camelpox infection in camels and humans with characteristic lesions [14, 23].

Camel pox causes a higher mortality rate in young animals than in adults. The disease can
appear in two different forms: milder and localized in older camels, or severe and generalized in
young camels, which can lead to high mortality. The disease causes a decrease in milk production
in lactating animals, weight loss and a debilitating condition in all infected animals [15-17].

According to the Food and Agriculture Organization of the United Nations, there are
approximately 22 million camels in the world [18]. This disease was first described in Punjab,
India in 1909. Subsequently, outbreaks were reported in the Middle East (Bahrain, Iran, Iraq,
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Oman, Saudi Arabia, Syria, United Arab Emirates and Yemen), Asia (Afghanistan, Pakistan,
Turkmenistan, Kazakhstan), Africa (Algeria, Egypt, Ethiopia, Kenya, Mauritania, Morocco,
Niger, Somalia and Sudan) and in the southern parts of India [19-21].

The prevalence of camel pox in foreign countries and Kazakhstan was studied according to
the OIE. As a result, it was established that in 2017-2021, 10 foci of camel pox disease were
registered in the world: India, Iran, Iraq, Afghanistan, Pakistan, Saudi Arabia, Africa, Russia,
Turkmenistan and Kazakhstan [22]. According to the veterinary reports of the Republic of
Kazakhstan, camel pox was observed periodically in the Mangistau and Atyrau regions in 1930,
1942-1943, 1965-1969, 1996 and 2019-2020. A statistical assessment in these regions of the
republic made it possible to establish the cyclical occurrence of diseases, which is approximately
10-20 years. The frequency of occurrence of camel pox indicates the need for systematic
monitoring studies.

According to the world's literary sources, the issues of etiology, diagnosis, clinical picture
and prevention of camel pox were covered quite well, and possible reservoirs, specific and
mechanical vectors of the disease were not thoroughly investigated at all. In turn, it is known that
zoonoses can be controlled by isolating or destroying pathogen reservoirs of infection. In this
regard, studying this issue is of great importance in preventing large outbreaks. In this review, we
present an analysis of data on possible reservoirs of camelpox. Previously, similar studies have not
been conducted in Kazakhstan and in foreign countries, although there is some data on the
possibility of the participation of wild rodents, arthropods, and insects in the transmission of the
smallpox pathogen among camels and farm animals. Determining and knowing the reservoirs and
routes of transmission of the causative agent of this infection will make it possible to draw up a
plan for the most effective anti-epizootic measures in a specific epizootic focus and promptly stop
the spread of infection among animals.

Analyzing the literature data on the camelpox virus, one can find data containing information
about the possibility of the participation of wild rodents, arthropods and insects in the transmission
of the smallpox pathogen among camels. But these data were presented only as a hypothesis and
were not thoroughly investigated. Before talking about the reservoirs of the virus, we will talk
about the route of transmission of orthopoxviruses.

The main route of transmission of the virus is contact. The virus is transmitted either through
direct contact between infected and susceptible animals or through contaminated environments.
Typically, the infection enters the body through the respiratory tract or through damaged areas of
the skin. The virus is secreted in milk, saliva, as well as in secretions from the eyes and
nasopharynx. Dried scabs that fall off smallpox-infected skin can contain live virus for at least 4
months, contaminating the environment [23].

Many OPXVs are capable of infecting and reproducing in a wide range of host species and
taxa [24]. Others are thought to be limited to only a handful of competent hosts [25-28], but this
is largely speculation. Apart from CPXV, little is known about the transmission and persistence of
zoonotic OPXV in nature. Many of them appear to be largely cryptic and appear only during
secondary infections in species that are likely not the primary hosts of the virus in nature [29-33].
Historically, this has led to misnomers such as "monkeypox", "cowpox" and others such as raccoon
pox and skunk pox, named after the host species in which they were originally described rather
than their true reservoirs. Thus, most of what we know about OPXV arises from accidental
interspecies transmission, usually from an unknown source, to humans, predators, or domestic
species [24, 34-37]. For most of the 10 recognized OPXV species (Table), the dynamics of viral
transmission (epidemiology) remain a mystery.
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Table - Frequency of scientific articles on orthopoxviruses

Ne Virus Reduction | Term in the title/abstract/text | Term in the title of the
of the article article

1 Vacciniavirus VACV 14 158 6990

2 Variolavirus VARV 8725 5735

3 Cowpoxvirus CPXV 997 428

4 Monkeypoxvirus MPXV 663 312

5 Ectromeliavirus ECTV 426 191

6 Camelpoxvirus CMLV 122 51

7 Raccoonpoxvirus RACV 36 13

8 Volepoxvirus VPXV 10 2

9 Taterapoxvirus TATV 8 1

10 Skunkpoxvirus SKPV 7 0

Using the search engines for scientific articles PubMed, Web of Science, Scopus and Google
Scholar, we searched for scientific articles published from 1960 to 2022 that contained the name
of orthopoxviruses in the title or abstract/text of keywords. A literature search by virus name shows
that among the ten OPXV species, VACV and VARV are the most studied, followed by CPXV,
MPXV, ECTV, and CMLV. Very few studies included SKPV, TATV, VPXV and RACV. Among
the indicated number of articles, less than 10 articles were written about the reservoir and source
of orthopoxviruses, and not a single article was found about the reservoir of camelpox.

The source and reservoir of infection are two different concepts, although there is a
connection between them. The source of infection is a subject who is experiencing active disease.
That is, this is a sick person, a warm-blooded animal or bird in which the infectious agent
multiplies and the transmission of pathogenic microorganisms occurs. Reservoirs of infection are
organisms that are a constant source of infections without visible clinical manifestations of the
disease in themselves. They must develop the protective properties of the transmitted pathogen,
and in sufficient quantities to cause the emergence and continuation of an epidemic of the disease
in humans and animals in a certain region. Disease reservoirs can be divided into different types:
human, animal and insect. When considering zooanthroponoses or “diseases from animals,” the
reservoirs are warm-blooded animals, the sick of which are called primary reservoirs when sick,
and the healthy ones are called secondary reservoirs. Arthropods can also be reservoirs, especially
ticks, which transport the pathogen and are the primary reservoir for many infections.

It should be noted that the CMLV virus is similar in structure and pathogenicity to the
pathogen CPXV, the main reservoir of which is domestic and wild rodents [38]. They infect cattle,
drink water from their water troughs, and leave their excrement in the hay. Cattle and camels are
farm animals, their living conditions are very similar, and this gives reason to believe that rodents
may also be possible reservoirs of this virus. However, the difference may only be in the species
of rodents, since camels live primarily in desert regions. J. Chantrey and et al. In their studies, they
proved that the main reservoirs of cowpox in the UK are bank voles, wood mice and short-tailed
voles. However, they also suggest that tree mice may not be able to sustain the infection alone,
which would explain the absence of cowpox in Ireland, where voles are not commonly found.
Infection in wild rodents varies seasonally, and these differences likely underlie the pronounced
seasonal incidence of incidental hosts such as humans and domestic cats [38, 39, 40].

CMLYV has also been detected in the major ectoparasite of camels, the tick Hyalomma
dromedarii. Thus, Wernery and et al. it is believed that ticks can transmit this disease from camel
to camel [15]. Because these scientists, from the camel tick Hyalomma dromedarii, collected from
smallpox-infected camels, used transmission electron microscopy (TEM) to detect and isolate the
camelpox virus. According to their reasoning, an increase in the density of ticks during the rainy
season may be the reason for the spread of the disease [41]. About 90% of ticks found on camels
belong to the species Hyalomma dromedarii. This parasite causes 65% of direct damage and 35%
of indirect damage to camel farming. Direct losses include losses in milk production, loss of weight
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and increased mortality of animals, including mortality from indirect consumption of acaricides,
as well as losses in the leather industry due to punctures caused by this parasite. Indirect damage
is due to the fact that Hyalomma dromedarii acts as one of the most important transmitters of viral
diseases.

Mosquitoes belonging to blood-sucking species, in whose bodies the virus persists for more
than 100 days, can also be carriers of the causative agent of this disease [15]. Mosquitoes (genus
Culicoides) are hematophagous carriers of hundreds of pathogenic viruses that are etiological
agents of diseases in humans and animals. In nature, mosquito-borne viruses support the life cycle
between mosquitoes and vertebrates. Viruses are acquired by mosquitoes from an infected host in
the blood and then multiply widely in the mosquito’s tissues. This mosquito then becomes a viral
reservoir and is able to transmit viruses to the vertebrate host through the next blood supply [42].

Analyzing the literature, one can assume that camelpox virus persists in a latent form within
camel populations themselves or between outbreaks in reservoirs of latent rodent hosts and blood-
sucking insects (ticks or mosquitoes). Knowledge of the reservoirs and transmission routes of the
pathogen of this infection will make it possible to draw up a plan for the most effective anti-
epizootic measures in a specific epizootic focus and promptly stop the spread of infection among
animals.

Conclusion

In recent years, there has been a return of long-forgotten animal diseases. In the form of an
epizootic, smallpox occurs in camels approximately every 15-25 years. At this time, young animals
are especially seriously ill. The frequency of occurrence of camel pox indicates the need for
systematic monitoring studies. During the period between epizootics in areas that are permanently
unaffected by smallpox among camels, smallpox occurs in the form of enzootics and sporadic
cases that occur more or less regularly every 3-6 years, mainly among animals aged 2-4 years. It
should be taken into account that outbreaks of smallpox among camels can be caused by both the
original camelpox virus and the cowpox virus, which do not create immunity against each other.
Therefore, outbreaks caused by different smallpox viruses can follow one another or occur
simultaneously. Identifying natural reservoirs of infectious pathogens is useful in treating and
preventing large disease outbreaks in domestic animals.

In the course of a review of the literature, we found that the reservoirs of the camelpox virus
in nature have been very little studied, and therefore require comprehensive study and laboratory
research.

Thus, our future research will continue to determine the reservoir of the camelpox virus
within the framework of the project “Identification of possible reservoirs of the camelpox virus in
Western Kazakhstan.” The results obtained will allow us to determine the etiology of the virus in
samples, as well as use this information to map, track and control the spread of diseases in Western
Kazakhstan.
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TYWE HIEINIETT BUPYCBIHBIH BIKTUMAJI PESEPBYAPJIAPHI

Tyiiin

Tyite memeri — Tepime >KOHE IIBIPBIITHI KabaTTapia MaImysie3i IyCTYJspibl OepTrenepMeH
CHTIATTaATHIH, HETI31HEeH jKac Maiaapapl 3aKbIMIANTHIH BUPYCTHIK aypy. JIYHHEKY3UTIK 971e0u AepeKTepre
CYHEHCEK, Ty¥e IIEeNICTiHIH 3THUOJIOTUSACKHL, TUATHOCTUKACHI, KIIMHUKAIBIK KOPIHICI XOHE alfblH airy
MoceTeNnepl KETKUTIKTI Typae KaMTBUIBIN, aypyIblH BIKTUMAaJ pPe3epByapiapbl, CICHU(PUKAIBIK KOHE
MEXaHUKAJBIK TachIMAIAaylIbUIapel MYJAE >KaH-KaKThl 3epTrenMmereH. OcblFaH OaylaHBICTBI Oyl
MOCEJIeH] 3epTTey ipi olaKTapAbIH alAblH anyJa MaHbI3bl 30p Oombin TaOkuansl. byt onedu monyna 6i3
TY¥#€ HIeMIETiHIH BIKTUMAJ pe3epBYyapiapbl TYpalbl JepEKTEP Il YCHIHAMBI3,

Oneduer Ke3JepiH Talfail OTHIPHIN, Tyie IMICIIeri BUPYCHI JKACHIPBIH TYPAE TYHEICPIiH ©3iH[e
HEMece KEMIpPTilTep MEeH KaHCOPFBIII KOHJIKTepae (KeHe HeMece Macallap) CaKTaliajabl Jemn OoJbKayFra
Oomansl. Oceiral opail, 6i341H angarsl 3eprreyiepimis «bateic KazakcTangars! Tyiie memeri BUpyChIHBIH
BIKTHMAJI pe3epBYyapIiapblH aHBIKTAY» TPAHTTHIK )K00ACHI asChIHA TYIie IIelIeTi BUPYCHIHBIH pe3epByapbiH
aHbIKTayFa apHAIaIbI.
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BO3MOJKHBIE PE3EPBYAPBI BUPYCA OCIIbl BEPBJIIO1OB

doi:10.53729/MV-AS.2024.02.07

AHHOTANUA

Ocrma BepOIIONOB - BUPYCHOE 3a00JIeBaHME, TOPaKAIOIIee B OCHOBHOM MOJIONBIX JKMBOTHBIX H
XapaKTepPHU3YIOIIeecs MaITyJIe3HbIMI THOWHUYKOBBIMH BBICHIIIAHUSMHI Ha KOXKE€ M CIU3HUCTBHIX 000IO0YKaX.
ITo maHHBIM MUPOBBIX JIMTEPATYPHBIX HUCTOYHHKOB, JOCTATOYHO XOPOIIO OBLIM OCBEIICHBI BOIMPOCHI
STHOJIOTHH, TAATHOCTHKH, KIIMHUKA U MPOQUIAKTHKH OCIBI BEpOJIIOIOB M COBCEM He ObLIa TIIATEIhHO
UCCIIeIOBaHa BOBMOXKHBIE pe3epByaphl, crielin(pUIecKue 1 MeXaHNIeCKUe MePeHOCYHKH 0oie3Hu. B cBs3u
C 3THM M3YYCHHE 3TOT0 BOIPOCAa UMEET OOJIBIIIOE 3HAUCHUE TPU MIPEIOTBPAIICHUN KPYITHBIX BCIBIIICK. B
3TOM 0030p€e MBI MPEICTABISIEM aHAIH3 JJAHHBIX O BO3MOXKHBIX PE3epBYapOB OCITbI BEPOIIOI0B.

AHamu3upysl JMTEpaTypbl JAHHBIX, MOXXHO TMPEANOJIOKUTh, YTO BUPYC OCIBI BepOIIOJI0B
COXpaHSETCs B CKPBITHOH (pOpME y caMHX BEpOIIIOJIOB WM XK€ MEKIY BCIBIIIKAMU B pe3epByapax
JIATEHTHBIX TPHI3YHOB-X035€B U KPOBOCOCYIIIUX HACEKOMBIX (KJICIIH WIX MOCKUTHI). Clie10BaTeIbHO, HAIIIN
Oyaymue ucciefoBanus OyayT TPOAOIDKATECS C IIENBI0 ONpE/CieHue pe3epByapa BHpYCa OCIIBI
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BepOIIOZI0B B paMKax mpoekra «OrpeneicHre BO3MOXKHBIX PE3epPBYapoB BHpYycCa OCIBI BEpOJIIOJIOB B
3anagaoMm Kasaxcraney.
KuroueBble ¢jI0Ba: OPTONOKCBUPYCHI, OCIa BEPOJIIOI0B, pe3epByaphl BUPYCa, MUACMHOIOTHS.

Ocna BepOmonoB (Camelpox) — BBICOKO KOHTaruo3Hasi OO0JI€3Hb MO30JICHOTHX,
XapaKTepU3yIoIasicsl YBEIUYCHUEM JTUMQPATHUECKUX Y3JIOB, JIMXOPAJAKONW, Pa3BUTHEM KOKHBIX
o0Opa3oBaHMii (y3€IKOB, MAIYIL,CHINK), a00pTaMu U THOEIBIO MOJIOHSAKA. boie3Hb SHIeMUYHA Ha
bmmxnem Boctoke, B Adpuke u B A3zun. B kauecTtBe 00€3HM >KMBOTHBIX OCIa BEpOJIIOIOB
BKJIIIOYeHa MexayHapoaHoe anu3ooTudeckoe 0ropo (MDB) B cimcok Oomne3Heil o0s3aTenbHON
nexmapanuu. Bupyc ocrel Bepomogos (Camelpoxvirus, CMLYV), siBiseTcst mpeacTaBUuTeIeM poa
Orthopoxvirus (OPXV),noncemeiictea Chordopoxvirinae, cemetictea Poxviridae.

[ToxcBUpYCHI — caMble KpyIHbIE B MUPE BUPYCHI, UX BUPUOHBI UMEIOT KUPIUYEOOPa3HYIO
Wi OBOMIHYIO (opmy. ['eHoM mOKCBUPYCOB mpejacTaBieH AByHuUTeBoW nuHernoi JIHK,
CBEPHYTOW B TaHTEJICTIOI00HBIC CTPYKTYPHI, U TIOKPBIT IBYXCJIOWHBIM KancugoMm. 'enom CMLV
(205 71971bIc. Map ocHOBaHwMit) mpencTasieH 211 oraenbHpIME TeHamMu. Hykiieokancu okpykaer
JIBYXCIJIOMHAsI JIMIIONIPOTEHIHAsT 000JI0YKa, B KOTOPYIO BCTPOCHBI (UOPHI BOPOHKOOOpa3HOM
dopMbl. Bupyc pennuimpyercs B IMUTOIIa3Me B TaK Ha3bIBaEMBIX TeNbIaX BKIIOUeHUs. Ero
BUPHOHBI YyBCTBUTEIBHBI K JETEpreHTaM u Ae3uHdexrantam [ 1, 2].

- - r

Pucynok 1 - CBeToBass MUKPOCKOIUS KyJIbTypsl KieTok [151 10 1 mocie 3apaskeHust BUPYCOM OCITBI
BepOITIO0B

OnHUM K3 OCHOBHBIX OTIMYMHA OPTONOKCBHPYCOB OT APYTUX IOKCBHPYCOB SIBISIETCS HUX
CrocoOHOCTh K TemarrmoTuHanuu. K poxy mokcBupycoB nmomumo CMLV oTHOCITCS BUpYC
kopoBbel ocnel (CPXV), Bupyc HartypanbHoil ocnbl (VARV), Bupycocnosakiunasl (VACV),
ocnbl 00e3bsiH (MPXV), ocnioBupyc enotoB (RCNPV), ocrioBupyc nonesok (VPXV), ocoBupyc
ckyHcoB (SKPXV) u mpimmsslii Bupyc sxrpomennu (ECTV). U3 Bcex MOKCBUPYCOB, CITIOCOOHBIX
3apaxaTh CKOT, CMLV reHeTndeckn Hambojee OIM30K K BO30YIUTENTIO HATypadbHOH OCIIBI,
Variola major, npudem 3TH 1Ba BUpyca OJHM3KM TO HEKOTOPBIM JPYTrUM OWOJOTHMYECKAM W
MaToJIOTHYeCKUM npu3HakaM [ 1-4]. CMLV moxet 3apaxarts J10Jiel U MPUBOIUTH K YMEPEHHBIM
KJIMHUYECKUM TMPOSIBICHUSIM B BHUIEC KOXKHBIX BBICBIMTAHUM, TeMrepaTypbl U pBoThl. [lo 3TOM
MPUYHHE €T0 OTHOCAT KO BTOPOH Tpymie prcka s HHMEKIui denoBeka [S5, 6]. A Takxe aHanu3
HYKJICOTHIHOM IMOCIEI0BaTEIbHOCTH I€HOMa BHpYCa OCHBI BEpOJIIOJOB MOKa3al, YTO JaHHBINA
BUpYyC Haunbosiee OJIMkKe pacHoIOKEH K BUPYCY HaTypalbHOM OCIIbI, IPU 3TOM HIAEHTUYHOCTH
HYKJICOTH/IOB YKa3aHHBIX BUPYCOB cocTaBisieT 96,6-98,6 %. Marpuna paccrostaus JJHK Taxoke
nokasasa 0osiee HU3K0€ TeHETHUECKOe PACCTOSTHUE MEKY TaHHBIMU BUPYCaMH, 110 CPAaBHEHUH C
BUPYCOM OcToBakiuHbI [7]. NHTEpecHON 0COOEHHOCTHI0O TEHOMOB OPTOIOKCBUPYCOB SIBIISICTCS
Hanuyue OONBIIOT0 KOJMYECTBAa T€HOB, MHTAKTHBIX Y OJTHOTO BUpPYyCa, HO ()parMEHTUPOBAHHBIX Y
npyroro. OObSICHEHUEM MOXET CITY>KUTh TOT (PAKT, UTO HEKOTOPBIE OPTOIMOKCBUPYCHI SBISIOTCS
OTHOCHUTEJIbHO HOBBIMU MATOT€HaMM JJIsi UX XO035€B U B SBOJIIOIMOHHOM MaciiTabe BpeMeHU
IPOU30LUIM OT MPEAKOBOIO BHUPYCa CPaBHUTEIBHO HENABHO, IPU 3TOM HX JUBEPreHLUs
COTPOBOXKAANIACh CIeNMaNu3alrell mapa3uTu3Ma U, Kak CJle/ICTBUE, «BBIKJIOYEHHEM) I'€HOB, HE
HY>KHBIX B HOBOM XO03siHe [8, 9].
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Coo01m1aocs 0 JISTKUX MOPaKEHUSIX KOXKH y JII0JIeH, CBSI3aHHBIX C BEpOIIOKBEH OCIoN, Ha
OCHOBaHUU MPEIOI0KEHUS, YTO JIFOJAU UMENH JeJI0 ¢ BepOIrogaMu, 3apakeHHBIMH BepOIII0Kben
OCTIOH, ¥ TOJIBKO B OJTHOM CJIy4ae IMoJj03peBaioch Ha BepOItoxkbIo ociy uenoseka [ 10, 11]. Kaptep
n Yaii3 Takxke BbiCKazanu MHeHHe, uro CMLV Moxker 3apa3uTh Jr0JeH, yXaXKUBAIOIMIUMH 32
BepOmonamu. CMLV-uH}ekys dYenoBeka HE MpHBIEKIa 0co00ro BHUMAHUS, MOCKOJIBKY
MPEANoJaraeTcs, 4To 3TO MpeuMyInecTBeHHO 0one3Hb BepOmogoB. CMLV u VARV sssttorcs
ynenamu poga OPXV, uro noguepkuBaet, uto CMLV Tarxke MoxxeT nHPHUIUpoBath Jtoaei [12].
XOoTsl BCHBILIKKA BepOJIOXKBEH OCIbl Yy BEpOIIOOB PETYISIPHO PErHCTPUPOBAIKNCH B CEBEPO-
[EHTPATbHBIX peruoHax MHuanu, 300H03Has 3a0051eBaeMOCTh He ObllIa OKOHYATEIBHO JI0Ka3aHa. B
cratbe Balamurugan and et al. ommcansl Tpu citydas 3apaske€HHS JIIOJCH, OOHAPYKEHHBIX BO
BpeMsI BCTIBIILIEK BepOII0KbEH OCIIBI Ha ceBepo-3anane Munuu B nepuox ¢ nekadps 2008 r. mo mai
2009 r. UadunupoBanue demoBeKka ObLIO MOATBEPKIACHO PETPOCHEKTHBHBIM CEPOJIOTHYECCKUM
UCCIICIOBAHNEM C WCIOJIb30BaHWEM OOpAa3I[OB CHIBOPOTKH TAIIMEHTOB M OOHApyKEHHEM
MOCJIEIOBATEILHOCTEH HYKJIEMHOBBIX KUCIOT CMLV B cTpynbsax nmamuenToB ¢ nomoirsto [P u
KI[II[P. CexBeHnpoBaHue HYKJICHHOBBIX KUCIIOT MOCIeA0BaTeIbHOCTelN crierubudabix st CMLV
renoB (A27L, H3L, DSL u C18L) u3 o6pa3ioB denoBeka u n3oiaaroB CMLV, BBIIEICHHBIX OT
WHQUIIMPOBAHHBIX BEPOIIIOIOB, M X (PUIOTEHETHYECKU aHaIn3 ObLI MPOBEACH IS U3YyUeHUs
BO3MOHOT0 McTounuka uHdpeknun CMLV y narmuenrtos [13, 14].

Pucynok 2 - 3apakeHue BepOIIOKbEil OCTION y BepOIIIOIOB U YEIOBEKA C XapaKTePHBIMU
ocrimHamu [14, 23]

Ocria BepOJII0/I0B BBI3BIBAET 00JIe€ BHICOKYI0 CMEPTHOCTh y MOJIOJHSKA, YEM Y B3POCIIBIX.
3aboseBaHre MOXKET IPOSBIATHCS B IBYX PAa3UYHBIX popMax: Oosiee JIErKol U JOKaJIM30BaHHOU
y CTapbIX BepOJIIOJIOB WM TSDKEJIOW M MeHepaJIM30BaHHOW Y MOJIOABIX BEpOIIIOI0B, YTO MOXKET
IOPUBECTH K BBICOKOM CMepTHOCTH. 3a0ojieBaHME BBI3BIBACT CHIDKEHHE  MOJIOUHOU
MPOAYKTUBHOCTH Y JTAKTUPYIOUINX KUBOTHBIX, TOTEPIO BeCca M U3HYPUTEIILHOE COCTOSIHUE Y BCEX
3apa)KCHHBIX KUBOTHBIX [15-17].

[To nanHBIM [IpOIOBOIBCTBEHHOM M CEIBCKOXO3SMCTBEHHON opranu3anui O0beTMHECHHBIX
Hauwii, B Mupe HacUMTBHIBAaeTCS OKOJIO 22 MHJUIMOHOB BepOironoB [18].0ta Gose3Hs BrepBbIe
oputa omucana B Ilenmkabe, Uuauu, B 1909 roay. BnocnenctBum ObLIH 3aperucTpUPOBAHBI
Benbliky Ha biamxnem Bocroke (baxpeitn, Upan, Mpak, Oman, Caynosckas Apasusi, Cupus,
O6bequueHHbie  ApaGckume Omupatsl u  Memen), B Asum (Adranucran, Ilakucran,
Typkmenucran, Kazaxcran), B Adpuke (Amwxup, Eruner, D¢puonusa, Kenus, Maspurtanus,
Mapokko, Hurep, Comanu u Cyman) u B 10KHBIX YacTsax Uuaun [19-21].

N3ydena pacnpocTpaHEHHOCTb OCHBI BepON0OI0B 3apyOexHbIXx crpaH u Kaszaxcrana mo
ceenenusmM BO3X. B pesymnbraTe ycranosieHo, uto B 2017-2021 robl B MUpE peTHCTPUPOBATIN
10 ouaroB Oosne3nu octnbl BepOmonos: Unaus, Upan, Upak, Adranucran, [lakucran, CaynoBckas
Apabus, Abpuka, Poccust, Typkmenns u Kazaxcran [22].11o0 qaHHBIM BeTE€pUHAPHON OTYECTHOCTH
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Pecny6onuku Kaszaxcran, ocra BepOmo10B HaOMoAanach MEpUOANYEcKH B MaHTHUCTayCKOW H
ATtpipayckoit oomactax B 1930 rony, 1942—1943 roasr, 1965-1969 roasr, 1996 rony u 2019-2020
roxy. Craructudeckas OLIEHKA B YKa3aHHBIX OOJIACTSAX PECHyONMKH TO3BOJIMJIA YCTAHOBUTH
MUKJIMYHOCTh BO3HHKHOBEHHS 3a00JieBaHWM, KoTopas cocraBiser mnpumepHo 10-20 ier.
[leproIMYHOCTH  BO3HUKHOBEHHSI OCIBI  BEpOJIOZOB  yKa3blBalOT HA  HEOOXOJUMOCTD
CUCTEMAaTUYECKUX MOHUTOPUHTOBBIX UCCIIETOBAHUI.

[To maHHBIM MHUPOBBIX JTUTEPATYPHBIX UCTOYHUKOB, JOCTATOYHO XOPOIIO OBUIA OCBEUICHBI
BOIPOCHI STHOJIOTUH, AUATHOCTUKH, KIIMHUKUA U MPO(UIAKTUKHA OCIBI BEpOJIIOJIOB U COBCEM HE
OblTa THIATEIHHO HCCIEIOBAaHA BO3MOXKHBIE pe3epByaphl, crenupuueckue M MEXaHHUYeCKHe
NEepeHOoCUnkr Ooyie3HU. B cBOIO ouepenb M3BECTHO, YTO 300HO3bI MOXKHO YIPABIATH IyTEM
BBIJICTICHUS WJTM Pa3pyIICHUs Pe3epByapoB MaToreHa HHPEKIUU. B CBSA3U ¢ 3TUM U3ydeHHE ITOTO
BOIPOCa UMEET OOJIbIIIOE 3HAYECHUE TPU MPEJOTBPAIIEHUN KPYITHBIX BCIbIIEK. B 3ToM 0630pe Mbl
NPEJCTaBIsIeM aHallM3 JaHHBIX O BO3MOXXHBIX pE3epBYapoOB OCHBl BepOmonoB. Panee B
Kazaxcrane um B 3apyOeXHBIX CTpaHax HE MPOBOJIMJINCH AHAJOTUYHBIE HCCIEAOBAHUS, XOTS
MMEIOTCSI HEKOTOpBIE JaHHBIE O BO3MOXKHOCTH Y4YacTHUsl JUKHUX TPBI3YHOB, WICHHCTOHOTHX, a
TaK)Ke€ HaCEKOMBIX B Iepesiade BO30yIUTENs OCIbI Cpen BepOIIO0B U CETbCKOX03IHCTBEHHbIX
KUBOTHBIX.OMpeieIeHNe W 3HAHUE pe3epByapoB, NyTH IMepenadd BO3OYAHWTENs ITaHHOU
uHpeKmn JIacT BO3MOYKHOCTh COCTaBUTH TJ1aH HauOosee 3 PeKTUBHBIX
IIPOTUBO3HU300THUYECKUX MEPOIIPUATHI B KOHKPETHOM 3IIM300TUYECKOM OUYare U CBOEBPEMEHHO
npeceyb pacupocTpaHeHne HHPEKIUN CPEeIu )KUBOTHBIX.

AHanu3upys TUTepaTypHbIC TaHHBIE BUPYCa OCIIBI BEpOIIIOI0B, MOKHO BCTPETUTH JAHHBIC
colepkaniye MHGPOpMaluu O BO3MOXKHOCTH YYacTHUs JUKHX TPHI3YHOB, WICHHCTOHOTHX U
HAaCeKOMBIX B Tiepeiade BO3OyaUTeNs oOcChbl cpenu BepOmonoB. Ho 3T gaHHble ObUH
MPEJICTaBICHbl TOJbKO B BUJE TUIIOTE3bl U HE OBLIM TIIATENbHO HccienoBaHbl. [Ipexae uem
TOBOPUTH O pe3epByapax BUPyca Mbl OCTAHOBUMCS O IYTH MEepeAadn OPTOMOKCBUPYCOB.

OcHOBHOH TIyTh Mepeauu BUpyca — KOHTAKTHBIA. Bupyc nepemaercst mubo B pe3ynbrare
IPSIMOTO KOHTAKTa MEXIY WH(OUIIMPOBAHHBIMU U BOCHPHUUMYUBBIMH KHUBOTHBIMH, JIUOO Yepe3
3apakeHHYy10 cpefly. OObIYHO MH(EKIUS MPOHUKAET B OPTaHU3M Yepe3 JbIXaTelbHble MyTH WIN
yepe3 MOBPEKICHHBIE YYacTKH KOXH. BHpyc cekpeTupyercss B MOJIOKE, CIIOHE, a TaKKe B
BBIJICJICHUSX U3 [J1a3 U HOCOTJIOTKU. BhIcoX1IMe cTpyIbs, OTHABIIKNE OT MOPAXXKEHHON OCIOM KOXKH,
MOTYT COJiepKaTh >KMBOM BUPYC KAaK MHUHHUMYM Ha NpPOTSKEHUM 4 MECsUEB, 3apaxas
OKpy:karomyro cpeny [23].

Muorue OPXV cnocoOHbl HHQUIMPOBATh U PA3MHOXKATHCS Y IIUPOKOTO Kpyra BHJIOB-
X0351€B U TaKCOHOB [24]. CuuTaercs, 4YTo APYrue OrpaHUYECHBI JIUIIb TOPCTKOM KOMIETEHTHBIX
X0cTOB [25-28], HO 1o GoJbieit yacTu 310 npeanonoxeHus. [lomumo CPXV, Maio 4To u3BecTHO
0 mepemadye W coxpaHeHuMHu 300HO3HBIX OPXV B mpupome. MHorme u3 HHUX KaXKyTCS B
3HAUUTENBHON CTETECHU 3araJIoYHBIMU U TPOSIBISIOTCS TOJBKO MPH BTOPHUYHBIX WHPEKIUIX Y
BHUJIOB, KOTOPBIC, BEPOSTHO, HE SIBISIOTCS OCHOBHBIMH XO3sieBaMH BHpyca B mpupoje [29-33].
Hcropudeckun 3TO MPUBOAMUIO K HEMPABWIBHBIM HAa3BaHUSM, HAMPUMEP, «OCHa O00E3bSHY,
«KOpOBBSI OCIIa» W JIpyrue, Takue Kak oclia €HOTa M OcCla CKyHCa, Ha3BaHHbIE B YECTh BHUA-
X035iMHa, Y KOTOPOrO0 OHU OBUIM MEePBOHAYAIBHO OMHCAHBI, & HE MX HCTUHHBIX PE3EpPBYapoOB.
Takum oOpaszoM, Oosblias 4acTb TOro, uro Mbl 3HaeM o OPXV, Bo3HHMKaeT B pe3yibTare
CIIy4aifHOH MEXBHUIOBOH Mepenadyn, OOBIYHO M3 HEU3BECTHOTO MCTOYHUKA, JIOASM, XUITHUKAM
uin gomamrHuM Buaam [24, 34-37]. JIns OonpmmHCcTBa M3 10 mpusHaHHbIX BHIOB OPXV
(Tabnuia) AMHAMUKA Tepelaur BUpyca (3MMU300TONIOTHS) OCTAETCS 3araiIkou.
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Tabmuua - YacToTa Hay4YHBIX cTaTeil 00 OPTOMOKCBUpYCaxX

Tepmus B Tepmus B
No Bupyc CoxkpallieHue | Ha3BaHUM/aHHOTALIMH/TEKCTE Ha3BaHUU
CTaTbH CTaTbu

1 | Bupycsakimna (Vacciniavirus) VACV 14 158 6990

2 Bupyc HatypanbHOit ocribl VARV 8795 5735
(Variolavirus)

3 Bupyc KOPOBBEH OCITbI CPXV 997 428
(Cowpoxvirus)

4 Bupyc ocmnbl (_)6635;{}1 MPXV 663 312
(Monkeypoxvirus)

5 Bupyc OKTPOMEITHHU ECTV 426 191
(Ectromeliavirus)

6 Bupyc Bep6J_no>i<I>eH OCITBI CMLV 122 51
(Camelpoxvirus)

7 Bupyc ocnib eHOTa RACV 36 13
(Raccoonpoxvirus)

8 | Bupyc Bosienni (Volepoxvirus) VPXV 10 2

9 Bupyc Tarepomnokca TATV 8 1
(Taterapoxvirus)

10 Bupyc ocnsl ckyHca SKPV 7 0
(Skunkpoxvirus)

C moMomipi0 MOMCKOBBIX CHCTeM HaydHbIX ctaTeli PubMed, Web of Science, Scopus u
GoogleScholar MbI IpoBeNM MOMCK HAyYHBIX CTaTel, omyosnkoBaHHBIX ¢ 1960 mo 2022 romwl,
COJIep KalINX B HA3BAaHUH WM B AHHOTAIIMH/TEKCTE KITFOYEBBIX CIIOB, HA3BaHUE OPTOIMIOKCBUPYCOB.
ITouck B nuTeparype MO Ha3BaHUIO BUPYCa IOKAa3bIBAECT, YTO cpeAau neciatd BugoB OPXV
HanOonee u3ydeHHbiMH saBisitoTcst VACV u VARV, 3a koropeiMu crnenytor CPXV, MPXV,
ECTV u CMLV. Ouenr memuorue ucciuenosanusa Brimodanu SKPV, TATV, VPXV u RACV.
Cpenn yka3aHHBIX KOJHMYECTB CTaTe€ll O pe3epByape M HMCTOYHHUKE OPTOIMOKCBHPYCOB OBLIO
Harnrcano meHee 10 cratei, a 0 pe3epByape BepOIIOKbEH OCITBI He 00HAPYKEHO HU OJTHOM CTAThH.

Hcrounuk u pesepByap MH(DEKIMH — 3TO B PA3HBIX MOHATHUSA, XOTS MEXIYy HUMHU €CTh
CBs3b. VCTOUHMKOM HMH(EKIUU HaA3bIBAIOT CYOBEKTa, y KOTOPOro HAOIIOAAETCs aKTHUBHOE
nposiBieHue 60se3Hu. To ecTh 3T0 OOJIBHOM YeNOBEK, TEIIOKPOBHOE KUBOTHOE WM NTHIA, Y
KOTOpPOro BO30ynuTeNb MH(EKIUH Pa3MHOXKAETCS M OCYIIECTBISIETCS Iepenada MaTOreHHBIX
MUKpPOOPTraHu3MoOB. Pe3epByapbl MH()EKIIUU — 3TO OPTraHU3MBI, SBIISIOMIUECS TTOCTOSTHHBIM
HMCTOYHUKOM MHGEKIHH, 0€3 BUANMBIX KIMHUYECKUX MPOSBICHHM 00sie3HU Y ce0si. OHU TOKHBI
BBIpa0aThIBaTh 3alIUTHBIE CBOWCTBA TEpEIaBAcMOr0 BO30OYIWTENs, MPHYEM B JIOCTATOYHOM
KOJIMUECTBE ISl BBI3bIBAaHUSI BOSHUKHOBEHUS U MPOJOJKEHUSI AIUAEMUN O0JIE3HH y YeJloBeKa U
JKUBOTHBIX B OIIPENICTICHHOM pernoHe. PesepByaphl Oone3Hel MOKHO pa3/IenTh Ha pa3HbIC BUIBL:
YyelioBeKa, KUBOTHBIE U HAaceKOMbIX. [Ipu paccMOTpeHnr 300aHTPOMOHO3aX WK «DOJIE3HSAX OT
JKUBOTHBIX», Pe3epByapamMH SIBISIOTCS TEIUIOKPOBHBIE >XUBOTHBIE, OOJBHBIX KOTOPBIX TIpHU
00JIe3HM Ha3bIBAIOT MEPBUYHBIMHU pe3epByapaMu, a 3[0POBBIX — BTOPHUYHBIMH pE3epByapaMu.
PeszepByapamu Takke MOTYT OBITh WICHHCTOHOTHE, OCOOECHHO KIIEIIH, KOTOPBIE TPAHCIOPTUPYIOT
BO30YIUTENS U SBJSIOTCS IEPBUYHBIM PE3EPBYAPOM ISl MHOTMX MH(PEKLIUH.

Cnenyer otmeruth, 4yTo BHpyc CMLV cXomeH TO CTPOCHHIO W TATOTCHHOCTH C
Bo3Oyautenem CPXV, oCHOBHBIM pe3epByapoM KOTOPOM, BJISIOTCS JOMAIITHUE U JUKHE TPHI3YHBI
[38]. Onu 3apakaroT porathiii CKOT, MBIOT BOAY U3 UX MOWJIKH, OCTABJISIOT CBOU SKCKPEMCHTHI B
cene. KpymHbIil poratblii CKOT M BEpOTIOIbI CEIHCKOXO035HCTBEHHBIE JKUBOTHBIC, UX KU3HCHHBIC
YCIIOBUSL OYEHb IMOXO0XKHE, W OTO JaeT OCHOBAaHUS IMOJIaraTh O TOM, YTO BO3MOXXHBIMHU
pe3epByapaMu JaHHOTO BUpYCa MOTYT OBITh U IpbI3yHbl. OJIHAKO pa3HUIIA MOXKET ObITh TOJIBKO B
BUJIaX TPHI3YHOB, IIOCKOJIBKY BEPOIIOIbI OOUTAIOT MPEUMYIIIECTBEHHO B yCTHIHHBIX PETHOHAX. J.
Chantrey and et al. B cBoux wmcciieoBaHUAX J0KA3aM, YTO OCHOBHBIMH pE3€pByapaMHu OCIIBI
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KOpOB B BenukoOpuTaHWU SIBISIOTCS PBDKHME IIOJIEBKH, JIECHBIC MBIIIM UM KOPOTKOXBOCTBIC
nojieBkd. OJJHAKO OHU TaKKe MPEAIOJIAraloT, YTO APEBECHBIC MBI, BO3MOXKHO, HE CIIOCOOHBI
HOJIEP’KUBATh HH(EKIUIO B OMUHOYKY, YTO OOBACHSAET OTCYTCTBUE KOPOBBEH ocmbl B Mpnanauu,
T'JI€ TTOJIEBKH OOBIYHO HE BCTPEUAIOTCS. 3apayKeHHE JUKHUX TPhI3yHOB BaAPhbHPYETCS B 3aBUCUMOCTH
OT C€30Ha, U ATH pa3IMyHsl, BEPOATHO, JIKAT B OCHOBE BBIPAKEHHOI CE30HHON 3a0071€BaeMOCTH
CITydaiiHBIX X035I€B, TAKUX KaK JIIOAM U JoMarraue komiku [38, 39, 40].

CMLV Ttakxe OBl JETEKTUPOBAH B OCHOBHBIX 3KTOMapa3zuTax BepOJIIOJIOB, KIIEIax
Hyalomma dromedarii. Tak, Wernery and et al. cauuraror, 4To K€y MOTyT IiepeaaBaTh JaHHYIO
0oJie3Hb 0T BepOITto1a K BepOmtoay [15]. Tak kak 3T yueHble U3 BepOtokbero kiema Hyalomma
dromedarii, coOpaHHOro OT WHHIMPOBAHHBIX OCIHOH  BEpONIOJOB, C  IOMOIIBIO
TPAaHCMHUCCUOHHOM 3JeKTPOHHOI MuKpockonuu (TOM) oOHapy UM U BBIACIWIA BUPYC OCIIBI
BepOro10B. 10 MX paccykIeHHsIM, YBEIIMYCHUE TUIOTHOCTH KJICHIEH B CE30H JOXKICH MOXKET ObITh
npuYrHO pacnpoctpaneHust 3aboneBanuu [41].0xomo 90% kiemieil, oOHapy)KEHHBIX Ha
BepOITIOIax, MprHaAIeKaT K Buay Hyalomma dromedarii. DToT napa3ur BbI3biBacT 65% mpsMoro
ymep6a u 35% kocBeHHOTO yiiepoa it BepOurro1oBoicTBa. [IpsMoit yiep0 BKIIOYaeT nmoTepy B
MIPOM3BOJICTBE MOJIOKA, YMEHBIICHUSI MAacChl M YBEJIMYCHUS CMEPTHOCTH YKHBOTHBIX, BKIFOUAs
CMEpPTHOCTh OT KOCBEHHOTO IMOTPEeOJICHUsI aKapUIMIOB, a TakXe IOTepU KOKEBEHHOU
MPOMBIIIJICHHOCTH M3-3a MPOKOJIOB, BEI3BAHHBIX ATHM Tapa3uToM. KocBeHHBIH yiiepO cBsi3aH ¢
tem, yro Hyalomma dromedarii gelicTByeT kak OJHUM M3 Ba)XHEHIINX pacnpoCTpaHUTEIeH
BUPYCHBIX OOJIC3HEH.

Taxke TEepeHOCUHKOM BO30YIUTENs NaHHOTO 3a00JIeBaHUS MOTYT OBITh M MOCKHTHI,
OTHOCSIIHECS K KPOBOCOCYIIMM BHJaM, B OPTaHH3ME KOTOPBIX BUpYyC coxpansiercs 6omee 100
maeit [15]. Mockutel (poma Culicoides) sBustorcs remarodaraMu-IepeHOCYMKAMH COTEH
NAaTOT€HHBIX BUPYCOB, SIBISIONIMXCSI 3THOJIOTUYECKUMH areHTaMu 3a00JIeBaHWH YelOBeKa W
KUBOTHBIX. B mpupose BUPYCHI, NEPEHOCUMBIE MOCKUTHI, MOJACPKUBAIOT JKU3HEHHBINH LUK
MEXJy MOCKHTAMH W ITO3BOHOYHBIMH JKHBOTHBIMH. BHUpPYCHI NMPHOOpPETAIOTCS MOCKHTAaMH OT
UHOHUIMPOBAHHOTO XO35IMHA C KPOBBIO, @ 3aTEM IIUPOKO PA3MHOXKAIOTCS B TKAHAX MOCKUTA. 3aTeM
STOT MOCKHUT CTaHOBHUTCS pE3epPBYapoOM BHpYCa U CIIOCOOCH TepeIaBaTh BUPYCHI TTO3BOHOYHOMY
XO3SIMHY Yepe3 CICAYIONIYI0 TOPIHI0 Kposu [42].

AHaM3Upys TUTEPATypHBIC JaHHBIC, MOXKHO MPEIIIOI0KHUTh, YTO BUPYC OCIIBI BEPOIIIOIOB
COXpaHseTCs B CKPBITHOM (hopMe y caMHX MOMYIISAIUAX BEpOIIOI0B HITH e MEX/y BCIBIIIKAMU B
pe3epByapax JaTeHTHBIX TPBI3YHOB-X035I€B U KPOBOCOCYIINX HACEKOMBIX (KJICIIH UJIA MOCKHTHI).
3HaHuE pe3epByapoB M IyTed mepenadd BO30YIUTENs NaHHOM MH(EKIHMH JAacT BO3MOXKHOCTb
COCTaBHTH TUTaH HanOoJsee 3PPEKTUBHBIX TPOTHBOATH300THYECKIX MEPOIIPUATHI B KOHKPETHOM
SMHU300TUYECKOM OdYare W CBOEBPEMEHHO Ipecedb paclpoCTpaHeHHEe HH(EKIHH Cpeau
KHUBOTHBIX.

3akiiroueHue

B nocnenue roapl HaOMOAaeTCS BO3BpAIIEHUE JAaBHO 3a0BITHIX 3a00I€BaHMI KUBOTHBIX.
B Buzae snu3ootHn ocna y BepOJIIOA0B MPOTEKAET MPUMEPHO depe3 Kaxkasie 15-25 mer. B 3T0
BpeMsi OCOOEHHO TspKeJo OoseeT MOJIOTHSK. [lepnoinyHOCTh BOSHUKHOBEHHS OCIIBI BEPOIIIOI0B
YKa3bIBAIOT HA HEOOXOJIMMOCTh CUCTEMAaTUYECKUX MOHUTOPHHIOBBIX HMccienoBaHuil. B mepuon
MEXIy STTU300THUSMU B CTAIIHOHAPHO HEOJIArOMOIYYHBIX TI0 OCIIE 30HAX Cpeau BepOI00B ocma
IPOTEKaeT B BHUJAE DH300THUM U CHOPAIMYECKHX CIydaeB, BO3HUKAIOIIMUX Oojiee WIM MEHee
pEryIspHO Yepe3 Kaxabie 3-6 JIeT, TIIaBHBIM 00pa3oM Cpeliv )KUBOTHBIX B Bo3pacTe 2-4 net. Hano
YUUTBIBaTh, YTO BCHBIIIKH OCIBI CPEIU BEPOIIOJOB MOTYT OBITh BbI3BaHbl KaKk OPUTMHAJIbHBIM
BHUPYCOM OCTIBI BEpOJIOIOB, TaK U BUPYCOM OCIIBI KOPOB, HE CO3JAIONIMMH WMMYHHTETa JIPYT
npoTuB Jipyra. [lo3TOMy BCIIBIIIKY, BEI3BAHHBIE Pa3HBIMU BUPYCaMU OCIIbI, MOTYT CJI€/IOBaTh OJIHA
3a Jpyrod WM TpOTeKaTh OJHOBpeMeHHO. OmpenerneHne NPUPOIHBIX pPe3epByapoB
MH(EKIMOHHBIX MMaTOTEHOB SIBJISIETCS IMOJIE3HBIM IPHU JICYEHUU U TPEJOTBPAIICHUHM KPYIHBIX
BCITBINIEK 3200JIEBaHUN y TOMAITHUX KUBOTHBIX.

B xone o030pa nuTepaTypbl HAMHU YCTaHOBJIEHO, YTO Pe3epByaphbl BUpyca BepOIOKbEi
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OCIIbI B MPHUPOJE OYEHb MaJl0 W3YYEHBI, CJIEAOBATEIILHO TPEOyeT BCECTOPOHHErO M3YyYCHHS U
71a00paTOPHBIX MCCIICIOBAHUN.

Takum o0pazom, Hamu Oyaylmiue UCCIEAOBaHUS OyAyT NpPONOJIKATHECA C  LENbIO
OIIpeJIeTIeHne pe3epByapa BHpyca OCHBI BepOMIOJOB B paMKkax Impoekta «OmnpexneneHue
BO3MOXHBIX pe3epByapoB BUpyca ocIbl BepOmtozoB B 3anmanHoMm Kaszaxcrane». Ilomydennsie
pe3yNbTaThl MO3BOJIUT ONPEACINUTH STHOJIOTHIO BUpyca B 00pasIiax, a TakXkKe MCIOJIb30BaTh 3Ty
UH(OPMALIKIO JUTS KAPTUPOBAHUS, OTCICKUBAHUS M KOHTPOJISI pacpOoCTpaHEeHus 3a00IeBaHUi B
3amagnom Kazaxcrane.
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