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INFLUENCE OF PASTEURELLOSIS ON THE SAIGA TATARICA
POPULATION IN THE REPUBLIC OF KAZAKHSTAN

Abstract. Saiga (Saiga tatarica) - gregarious animals that live in the desert and semidesert zones of Eurasia.
The international Union for conservation of nature and natural resources (IUCN) classified this species as «within
the limits of extinction» in its red list. In the Republic of Kazakhstan, the incidence of infectious diseases in saigas
has been poorly studied.

The mass death of the saiga population has shown the relevance of this issue and the need for a comprehensive
study of the problem. In this regard, it is necessary to study the cause-and-effect factors of diseases among wild
animals in order to preserve saiga populations. To solve this problem, it is necessary to conduct comprehensive
research on infectious, parasitic and protozoal diseases, to find out the natural sources of disease spread, and the
influence of domestic animals as sources of infection. In addition, it is necessary to take into account the possible
carrier of infections among saigas, as sources of disease spread among farm animals.

Increasing the importance of infectious pathology of saiga as a factor leading to the mass death of this species
of animals, the lack of means and methods of specific prevention indicates the feasibility and relevance of this work.

Until now, it is not known what problems of infectious pathology in animals are relevant. In the literature there
are only some reports of diseases that occur in saigas, whose mass death in different years is associated with the
development of pasteurellosis. Therefore, taking measures to prevent this epidemic is a crucial step.
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Introduction. The saiga is an animal that belongs to the genus of saigas of the order sailing, large,
convex, ruminant. Saiga excavations were found from a Pleistocene layer at a distance from Western
England to Eastern Alaska. Saigas are preserved only in Mongolia, the Kalmyk steppe, and Kazakhstan.
They are juvenile animals with mammoths and woolly nasopharynx that passed the ice age 20 thousand
years ago. The most common saiga in the Republic of Kazakhstan among wild hooves is Saiga tatarica
L. currently, three groups of saigas have been preserved. The largest of them are the Betpakdala-Arys
group. These are places of saigas, deserted plains of Karaganda, Aktobe, Kyzylorda and Zhambyl regions.
At the same time, in the steppes of Kalmyk, you can see good herds of saiga, because of the small pasture
lands, their head does not increase. A small number of the Mongolian saiga inhabits the earth [1].

Saigas feed on vegetation of 12-23 kg / ha per year (about 1.5-2% of the crop), compared to domestic
animals of 100 or more kg/ha (12-18%). This means less strain on pastures. According to scientists, feed
losses of the Republic's pastures can feed up to 1-3 million saigas annually without damage to the
environment. Thanks to their hooves, many rare endemic plants are sprayed.

According to the data, the existence of steppe steppes in Kazakhstan is possible not only as an
element of diversity, but also as a professional type of ungulates.

In Kazakhstan, under the influence of anthropogenic and environmental factors, saigas have been
threatened with extinction in the last decade. For the first time in the 20s of the XX century, only hundreds
of individuals of these animals were preserved in the most remote places of the Betpakdala-Arys, Ustyurt
and Volga-Ural deserts. In this regard, the production of saiga was completely banned in 1919, which was
taken under protection as a rare and endangered species. In the 40s on the territory of Central Kazakhstan,
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each of the saiga herds did not have more than a few hundred heads, only in one herd more than
1000 animals were identified. During this time, about 2-3 thousand saigas lived in the Republic [2].

Results and discussion. The purpose of this article is to analyze the dynamics of the saiga
population in the Republic of Kazakhstan and describe the factors of anthropogenic, genetic and
environmental factors that may affect their number and justify ways to preserve the Kazakh population of
these animals.

The main part of saigas (80-85%) is concentrated in Kazakhstan. Small parts of the range are found
in the Russian Federation, Uzbekistan, Turkmenistan, and Mongolia. Three geographical populations of
saiga in the Republic of Kazakhstan are shown in figure 1, which include: Betpakdala-Arys (between
Balkhash and the Aral sea), Ustyurt (between the Aral and Aral sea), and Ural (between the Ural and
Volga rivers).

Figure 1- The zone of distribution of the saiga population

In winter, part of the Ustyurt population moves South to neighboring Uzbekistan, while small groups
move to Turkmenistan. Part of the Ural population reaches the border regions of Russia. With the onset of
spring, it returns to the territory of Kazakhstan.

Over the past two decades, the prevalence of saigas has decreased significantly. These animals are
found in very small numbers in the moynkum desert, in Northern and southern Balkhash, as well as in the
Aral buckwheat and Mangistau regions.

All three Kazakh populations are located on a territorial scale significantly isolated from each other,
and their distribution in the territory is distinguished in the form of numerous small groups. They do not
regularly stop in the same region [3].

The dynamics of sharp changes in the saiga population is observed. In 1991-1993, if there were 800-
900 thousand heads in Kazakhstan, their number has decreased over the past six years.

Since 2015, there has been a sharp decline in the number of saigas, and in 2016, their number
dropped to 108,300.

In 2005-2009, compared to 2003, the number of these ungulates increased slightly, which is a result
of increased protective measures and relatively favorable climatic and climatic factors during this period
(table 1).

Table 1- General according to the statistics Committee of the MNE of Kazakhstan,
14 facilities are planned to be commissioned in Kazakhstan from 1999 to 2015. dynamics ofthe saiga population by section

Years
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Total number, thousand heads
61.073 81.0 89.6 102.0 1375 187.0 256.7 295.4 108.3 152.6 2151
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Thus, the number of Betpakdala population in 2008-2009 increased from 32.3 thousand to 45.2
thousand, i.e. by 39.9%. During this period, the number of the Ustyurt population decreased by 1.2
thousand and is gradually decreasing. The main reason is ineffective protection and pressure on poaching
in Uzbekistan, where saigas move in the winter. On the contrary, the number of the Ural population
increased from 18.3 thousand in 2008 to 26.6 thousand in 2009, i.e. by 45.3%. This trend has been
observed in recent years, for example, by 2015 their number has doubled (figure 2).

The population dynamics of the saiga

295.4

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 2 - Dynamics ofthe saiga population over ten years

Since 2010, the absolute number of saigas has increased significantly. For example, if in 2002-2009
their number changed from 30.0 to 81.0 thousand, then in 2015 they reached 295.5 thousand, that is, an
increase of 3.6 times.

The main localities where saigas live, including Kystau and Otel, are currently the lakes Torgai,
Zhylanshyk, Baikonur, Akkol, Shalkar-Teniz, Aralo-Grechikha, Northern Ustyurt and North-Western
Volga, Pribalkhashye. In General, the farm is developed and located at a distance from settlements and
pastures. The main population of saigas on the Volga-Ural in recent years is located on lake Aralsor. On
the plateau, these ungulates are concentrated in the Sands of the greater and lesser Borsuk. On the slopes
of this zone grow grassy and grassy plants that have a high nutritional value of pastures [4].

With the exception of Betpakdala (due to a sharp decline in the number of) portions of the calving of
saiga remained mostly unchanged. The main areas of excitement moved to the North-West, along the
Zhylanshchyk river and along the Torgai river on the Shalkar-Tengiz lake.

In Ustyurt, as in previous years, the main breeding sites are bass tassai, in the villages of Asmantai-
Matai, Kosbulak, Koshkara and the manesai and Shagan rivers. The main places of mass calving of the
Volga-Zhaiyk saigas moved to the North: from the area of lake Aralsor and Borsy moved to the North-
East.

Due to the stress of the saiga's range, there was a reduction in its migration routes and duration.

Like any biological object, the saiga population is affected by limiting factors, which are divided into
abiotic (climatic, natural), biotic (predators, parasites, diseases) and anthropogenic (poaching, human
economic activity). All these factors lead to a significant decrease in the number of ungulates examined to
a certain extent or to another degree. Over the past decades (70 years), there are serious reasons that
contribute to the widespread decline of saigas, including cold, snowy winters, as well as epizootics of
foot-and-mouth disease and pasteurellosis. Poaching, mainly in recent decades, has played a crucial role
in reducing the number of saigas. This is especially true in the Ustyurt population, where the number of
ungulates in 2015 slightly exceeds 1.0 thousand heads and has decreased by 200 times compared to 1999.
It is obvious that it is impossible to objectively determine the size of poaching, however, according to
information about the detention of poachers with the corpses and horns of saigas in the media, this
phenomenon is widespread today. By shooting male cattle (in years of depression, their share in the herd
does not exceed 3.0-6.0%), poachers violate optimal sexual relations, thereby changing the reproductive
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abilities of the population. As a result, fertilization is reduced, since many females remain single, while
the annual growth rate and reproduction rate of the species are reduced.

Among infectious diseases of saigas, foot-and-mouth disease and pasteurellosis are the most
dangerous. The presence of pathogens of foot-and-mouth disease and pasteurellosis was confirmed by
bacteriological method by isolating pure cultures from those that fell in 1956, 1958, 1967, 1969, and
1974. Among the antelopes dominated by females and young animals. In may 1981, there were about
100 thousand saigas on the territory of Kostanay region. in 1988 and 2015, respectively, 440.0 and
148.8 thousand saigas were killed. The last epizootic took place in the Akmola and Aktobe regions, with
the exception of the Kostanay region, which is the most widespread cause of the death of saigas.

The last large-scale epizootic of pasteurellosis was registered in may 2015 on the territory of three
regions at once. The first case of saigas was registered on may 11 in the village of Zholaba in the
Dzhangelda district of Kostanay region.

In General, during the 60-year observation period in Kazakhstan, about 100.0 and 805.7 thousand
saigas were destroyed from foot-and-mouth disease and pasteurellosis, respectively.

During this time, a mass murder occurred in the Aktobe and Akmola regions. In total, on
June 22, 2015, 148,800 saiga heads were eliminated, including 127775 in Kostanay region, 10358 in
Aktobe region and 10667 in Akmola region.

The extensive epizootic of pasteurellosis (may 2015) caused an intense public outcry. There were
numerous assumptions about the reasons for the mass death of the saiga. Some of their variants:

- tympanic shortening of the saiga’s stomach, the shrinking of the stomach as a result of fermentation
of green grass.

- anaerobic enteroxemia, it is also formed under the influence of oxygen juicy green grass soaked by
animals in heavy precipitation. When opening saiga feeds in the digestive system, bacteria multiply
widely and secrete toxins, the toxin penetrates all internal organs through blood vessels, and affects the
nervous system.

- a group of variants that try to explain saigas with infectious (bacteria and viruses) and parasitic
diseases, namely: intestinal clostridiosis; hemolytic sepsis; epizootic hemorrhagic disease of a viral nature
that transmits blood-sucking mosquitoes; teeliosis caused by protozoan blood parasites, which are carriers
of hiccodid mites of the Hyalomma breed; hemorrhagic septicaemia or pasteurellosis.

- the heptyl hypothesis, according to which rockets are formed as a result of poisoning with toxic
components containing heptyl during launches from the Baikonur cosmodrome and other polygons.

- poisoning in Soviet times from the remnants of biological weapons with pathogenic
microorganisms.

The researchers denied that some assumptions were not confirmed. For example, the heptyl
hypothesis, according to which the death of saigas could not find a scientific basis and poisoning with
rocket fuel and waste of biological weapons. The last accident of the proton-M launch vehicle occurred on
may 16, and the first cases of saiga deaths were observed on may 11, 2015. A pet that spreads in saigas
does not die from tympanic scarring of the stomach and anaerobic enterotoxemia for any reason. Namely,
from bacteria and protozoa detected only pasarelele culture. In particular, according to the
Rosselkhoznadzor, the pathogen of hemorrhagic septicemia or Pasteurella multocida b was detected in all
samples in the reference laboratory of particularly dangerous diseases on June 1-2, 2015 in Akmola,
Aktobe and Kostanay regions [5].

With a sharp decrease in animal immunity, the risk of developing pasteurellosis in animals
(pasteurellosis; synonym for hemorrhagic septicemia) increases.this is an infectious disease that belongs
to the group of zoonoses and occurs mainly as septic conditions. The causative agent of pasteurellosis is
bacteria of the genus Pasteurella of the Brucellaceae group, which are pathogenic for many animal
species. Pasteurellosis is accompanied by acute or chronic infection, the incubation period is from 1 to
9 days. The disease is accompanied by septicaemia, symptoms of upper respiratory tract infection and
enteritis. With the same types of sick animals, the severity may be different. The disease can be one of the
types of animals, different in severity. Transportation of Bacillus is very common.

Thus, among the totality of abiotic, biotic and anthropogenic factors that limit the impact on saiga
reproduction, the biotic impact of the pasteurellez epizootic is important first of all. Epizootics of
pasteurellosis occurs in may. Calving females, as well as their newborn offspring, are physically weak for
some time. The weakened gene pool of the population contributes to the weakening of the General
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immunity of this species. Reducing the body's resistance to microflora, in particular, the most common
pasteurelles of healthy animals in the body, causes a rapid increase in the virulence of these microbes,
which increases the death of saigas (females and young).

According to scientists, the depletion of the saiga's gene pool is associated with tight inbreeding. In
the late 40s of the XX century, the original Kazakh population of saigas did not exceed 2-3 thousand
heads. Geneticists call this phenomenon in the animal population the "bottle neck™ effect. Widespread
epizootics of pasteurellosis and other infections (foot-and-mouth disease) as a result of exposure to the
"bobbin neck™, there is a probability of recurrence among saiga populations with weakened immunity. In
the coming decade, their number may be reduced to a minimum. To date, there is little experimental work
on the sensitivity and immunity of animals to pasteurellosis.

In order to test this assumption, experiments were conducted, as a result of which they did not cease
to exist during alimentary infection of rodents, only when bathing in cold water, 3 people (20.0%) of
15 sandblasters died. Cultures of all organs of the pathogen of pasteurellosis, as well as urine and
excrement were isolated from them. Adverse conditions for sandstones, such as cooling, can contribute to
the rapid flow of the infectious process, which ends in death. During the spring period, the amount of
precipitation increases sharply for saigas, and when the weather is cool, they become weak and lead to the
development of pasteurellosis. The mechanism of action is a genetic syndrome named as the initiator.
Therefore, if in may they have cold and rainy weather in the trenches, then saigas can be killed from
pasteurellosis [6].

Conclusions. Scientists believe that on the basis of the conducted research, the following urgent
measures should be taken:

Vaccination against pasteurellosis should be carried out in April, the time of saiga lambing, by air
vaccination. After feeding animals with vaccinated herbs, their body forms a stable immunity from
pasteurellosis for up to several months. This will allow saigas to experience adverse periods of the year.

In places of mass calving, it is necessary to create favorable conditions for the breeding stock,
especially to strengthen the protection of the "rest zone". In these zones, 10-15 days before the lambing
and 15-20 days before the lambing, all economic activities are prohibited (grazing, driving vehicles, etc.),
as well as the fight against predatory animals is an urgent task.

To study the course of the infectious process, it is necessary to conduct an experiment of infection
with the pathogen pasteurellosis under normal conditions and at different temperatures and humidity.

Only by taking these measures will it be possible to preserve the saiga as a species in the mammalian
fauna of Kazakhstan.

A.P. CaHcbi3ball, M. B. Pbicb6aes, H. [l. KaTkeHOB
Kasak ¥NTTbIK arpapfibik yHusepcutet™ Anmarbl, KasakctaH

LA3ALUCTAH PECNMYB/NINKACHI TEPPUTOPUACBIHAA MACTEPE/NJIES
AYPYbIHbLW, KN1K (SAIGA TATARICA) NONYNALNACBIHA 9CEP1

AHHOTaumna. AkbekeH (Saiga tatarica) - EypasusHbiH Wen >X3He >KapTbinaid WeneiT aiiMakTapbiHAa
MeKeHAenTW TabbiHAbl XaHyapnap. Xanblkapanblk TaburaT xaHe Taburu pecypcTapgbl Kopray ogarbl 6°n TYpgi
e3iHiH KbI3blNl Ti3iMiHAE «xorany wenHae» gen xikredi. KP-ga kuiktepfiH X/ Knanbl aypynapMeH aybipybl a3
3epTTenreH.

3p Xblngapbl ak6ekeH nonynauyuanapbl *TereH (akTopnapibliH 3cepiH 6acTaH Kewipgi: KAMMaTTbIK, 6100 -
TMANBIK X3He aHTPOnoNnormAnbiK. OnapAblH 3peKeTi XaHyapnapAblH Tikenei KbipblnyblHa 4a, 0NapAblH PenpoaykK-
TmueTlaneyeTw TemeHAeTyre Ae acep eTTi. BAn hakTopnapAblH ak6eKeH NoNynAyMaCcbiHa 3cep eTy gapexea apTYpni
yaKbIT Ke3eHAepiHae 6lpaeii emec. BpblH ak6eKeH CaHbIHbIH AMHAMWKAacCbiHAa KAUMaATTbIK (hakTopnap 6ongbl.
Keii6ip xbingapbl akb6ekeHep aycblfi XX3He nacTepennie3 aypynapblHaH xannai kasa Tantbl. KeliiHri Konannbl Xbin-
Aapbl onapAblH caHbl KannblHa KenTipingi. CoHbIMeH katap ocbl TYpAiH CYTKOpeKTifiep NONynALUACbIHbIH COHT bl
XblNAapbl pecmMu gepekTep 60MbIHWA X KNanbl aypynapmMeH 6ainnaHbICTbI.

Ocbinaiiwa, npobiemaHbiH Kasipri xaii-kYWiHe Tangay kepceTkeHpeli, monynauusacekl KasakcTaH aymarbiHja
MeKEHAEeNTI KWKTEePALW, UHPEeKUMANbIK aypynapbiH 3epTTey Xyprisinmengi. AK6ekeH nonynaymacbiHbIH Xannal
KbIpblNybl 6”1 M3ceneHiH e3eKTiNiriH X3He npobnemaHbl KeweHA! 3epTTey KaxeTTiriH kepceTTi. OcbiraH 6aina-
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HbICTbl KIWK MONynAauuMsanapbiH cakTay YWiH >abaibl >aHyapnap apacblHAa aypynapAblH naiga 601yblHbIH
(haKTopnapblH 3epTTey KaXeTTWn TyblHAaAbl. OCbl MIHAETTI wewy YLWiH WHQeKUMANbIK, napasuTTiK X3He
NPOTO30MNbLIK aypynap GOWbIHLIA KelueHAi 3epTTeynep Xyprisy, aypynapislH TapanyblHbiH Taburu kesgepiH, YN
XKaHyapnapbiHblH MHGEKLNA Ke3gepi peTiufe 3CepiH aHbiKTay KaxeT. COHbIMEH KaTap, ayblfl LiapyallbiibiTbl
XaHyapnapbl apacblHAa aypyAblH Tapany Kesi peTiHAe KMIiKTep apacbiHAa MH(EeKL WA XYKTbIPYAbl eCKEPY KaXeT.

YKaHyapnapablH ocbl TYpiHiy Xannai KblpblfyblHa 3KeNeTiH (akTop penHAe KWIKTepAiH >XyKnanbl NaTono-
FMACHI M3HIHIH apTybl, epeKlle anfblH any Kypanfapbl MeH 34iCTepiHiH 60Maybl 0Cbl XXYMbICTbI XY3€re acblpyfblH
MaKCcaTKa Cail eKeHALL H XX3He e3eKTINIriH KyanaHablpagbl.

3epTTey HaTWXKenepi HerisiHAe akbeKeHAepALL, aca MaHbI3[bl XXYKnanbl aypynapbiHa Kapcbl apHaiibl angblH any
Kypangapbl MeH 3ficTepi, coHpali-ak gana »arpgaibiHfa >abaibl XaHyapnapabl Xannak MMMyHpAay 3gicTepiHe
KOWblNaTblH TananTtap 33ipneHeTiH 6onagbl.

Kasipri yakbiTKa geiliH )aHyapnapablH XyKnanbl NaToN0rMAcbiHAa KaHAak Macenenep e3ekn ekeHi 6enricis.
Jpebn pepekkesfepne akbekeHaepne KesfeceTiH aypynap Typanbl TEK KaHa Xeke xabapnamanap 6ap, onapfbliH
Xannain Kelpblaybl 3pTYpPAi Xblngapbl nactepennesgiH gamybiMeH 6ainaHbiCTbl. COHAbIKTAH OCbl iHAETTIH angblH
any 60oiblHWa Wapanap Kabbingay wewywi kagam 60/bin Tabbinagsl.

TYWiH cesaep: KWK, BakLMHa, NONynaLusa, nactepennes, Tepputopus, CYTKOPEKTiNep, KOHLIC ayaapy.

A. P. CaHcbi3b6ait, M. b. Pbic6aes, H. [1. KaTkeHOB
Kasaxckuil HaunoHanbHbI/ arapapHblil yHuBepcuTeT, Anmatsl, KasaxcTaH

BNVWAHWE MACTEPENNE3A HA MONYNALWNIO CANTAKA (SAIGA TATARICA)
HA TEPPUTOPNWN PECNYBNUNKWN KASAXCTAH

AHHoTaums. Caiirak (Saiga tatarica) - cTagHoe XWBOTHOe, 06MTaKOLLee B MYCTbIHHBIX W MOMYMYCTbIHHBIX
30Hax EBpasun. MexayHapoAHblli CO3 OXpaHbl MPUPOAbI U MPUPOLHBLIX PECYPCOB B CBOEM KPAaCHOM CMWCKe
Knaccuuumposan aToT BUJ KaK «B Mpefesax McuyesHoBeHus». B PK 3a601eBaeMOCTb Caiirakos MHMEKLUOHHBIMU
3a60/71€BaHMAMU Maso UCC/ef0BaHa.

Monynsaunm caiirakoB B pasHble FOfbl UCMbITbIBANN BO34eACTBME MHOTUX (PAKTOPOB: MOT0AHO-KIMMATUYECKUX,
6MO0TMYECKUX U aHTPOMONOTMYECKUX. X AelicTBMNE BEM Kak K MpsiMOiA TMBE/N XUBOTHBIX, TaK U K CHUXEHUIO UX
penpoAyKTUBHOrO noTeHumana. CTeneHb BO3AeWCTBMSA 3TUX (DAKTOPOB Ha MONY/sALUM CalirakoB B PasHble BPEMEH -
Hble MepuoAbl HEOAWHAKoBa. PaHee BeAyl UMK B JUHAMUKE YMUCTIEHHOCTW caiiraka 6biv NMOrogHO-KIMMaTUYECKUe
(hakTOpbl. B HekoTopble rodbl caiiraku B macce ru6nu oT 6onesHeid sulypa U nactepennesa. B GnaronpusTHbie
nocnefytoLLne rofbl YACNEHHOCTL BOCCTaHABNMBANACh. B TO e BpeMsi 3HAUMTENbHbI YPOH MOMYASALWN MIEKOMHU-
TaloWMX AaHHOTO BMUAA B MOCAeAHWE TO4bl N0 OQMLMANBHBIM AaHHBIM CBA3aH C UH(EKLMOHHbIMU 3a60/1EBAHNSAMU.

Takum 06pa3oM, aHaaW3 COBPEMEHHOFO COCTOSIHUSI MPOGJeMbl NMOKAa3biBAeT, YTO W3YUYeHUE WHPEKLMOHHbIX
6onesHeln caiirakos, NONyAsALMM KOTOPbIX 06UTAOT Ha TeppuTopuM KasaxcTaHa, He nMpoBognTcs. MaccoBas rn6esb
nonynsuMm caiirakoB Mnokasana akTyanbHOCTb 3TOr0 BOMpoOca W Heo6X0AMMOCTb KOMMIEKCHOTO MW3Yy4eHUs
npo6sieMbl. B CBS3U C 3TUM AN COXPaHeHUs NONYNsUMiA calirakoB Haspesna He06XOAMMOCTb U3YUEHUS! MPUUNHHO -
CNefCTBEHHbIX (HaKTOPOB BO3HUKHOBEHMS 3a60NEBaHU CPEAN LUKUX XXUBOTHbIX. [Ns pelieHUs 3Tol 3agauu
HEeo6X0ANMO MPoBefeHNe KOMMIEKCHbIX UCCNef0BaHUA MO MHAEKLMOHHBIM, NapasuTapHbIM U NPOTO30/HbIM 3a60-
NeBaHNAM, BbISCHEHUS NMPUPOAHLIX WCTOYHWKOB PacrnpoCTpaHeHus 3ab0neBaHWi, BAUSHWA LOMAHUX XXUBOTHbIX
Kak MCTOYHWUKOB WHpekuyuu. Kpome TOro, Heo6XOAMMO Y4YecTb O BO3MOXHOM HOCUTENbCTBE WH(EKUWIA cpefm
calirakoB Kak UCTOYHWMKOB pacnpocTpaHeHuUs 3a60eBaHNs CPean CeNbCKOXO035MCTBEHHbBIX XXUBOTHbIX.

MoBbILEHME 3HAUEHNS UH(EKLMOHHON NaTONOrMK caiirakoB Kak (hakTopa, MPUBOASLLEr0 K MacCoBOW rubenm
[AAHHOTO BWJA XWBOTHbLIX, OTCYTCTBME CPEACTB W MeTOAOB CMeuuduyeckoil npounakTUKn CBULETENbCTBYET O
L1es1eco06pa3HOCTH U aKTyaNbHOCTW peannsauun JaHHo paboThl.

Ha ocHoBaHMM pe3y/nbTaTOB WCCAefoBaHuii 6yAyT pa3paboTaHbl CpeacTBa M MeTofbl creuuduueckoi
NpouNakTUKM NPOTUB HanGoNee 3HAYMMbIX WMHGEKLMOHHBLIX 3a60/7eBaHuii CcaiirakoB, Takxe TpeGoBaHMS K
MacCOBbIM METOAaM MMMYHU3aL Ui JUKUX XXUBOTHbLIX B MOMEBbIX YC/I0BUSX.

[lo HacToflLero BpeMeHU HEU3BECTHO, Kakune Npo6neMbl 3apasHOi NaTONOTMU Y XXUBOTHbIX aKTyalbHbl. B
NUTEPaTYPHbIX UCTOMHMKAX UMEKTCSA TONbKO OTAEe/IbHblE COOGLLEHUS 0 3a60/1eBAHUAX, BCTPEYUAIOLLMXCA Y Calirakos,
mMaccoBasi rnbenb KOTOPbIX B pasHble FOAbl CBf3aHa C pasBWTUEM mnacTepensnesa. 03ToMy NpUHSTAE Mep Mo
NpoduUNaKTUKe 3TON INUAEMUN SBNSETCSA PELLAIOLLMM LUATOM.

KntoueBble coBa: caiira, BakyuHa, Nonynsauus, nactepenses, TeppuTopuUs, MAeKoNUTaloLne, MUrpaLus.
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