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Risk analysis of the spread of cattle viral diarrhea in Kazakhstan
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Abstract. Bovine viral diarrhea (BVD) is the most common infectious disease
of cattle and is registered in many countries of the world. The disease causes
significant economic damage to livestock, primarily due to a decrease in the
reproductive capacity of infected animals. Infection of cattle during pregnancy
results in transmission of the infection to the fetus, which can lead to embryonic
death or the birth of persistently infected (PI) calves. PI-animals excrete BVDV in
their feces and secretions throughout their lives, which is why they are the main
pathway of transmission of the virus. Moreover, acute BVDV infection leads to
transient viremia and immunosuppression, resulting in an increase in secondary
infections. In recent years, outbreaks of BVD cattle have been reported in
several regions of Russia and China bordering Kazakhstan, indicating a high risk
of introducing the infection into the country. Although Kazakhstan is officially
considered free from BVD cattle, there is ample evidence that this infection is
presentin many regions of the country. However; the lack ofa clear understanding
of the epizootic situation in the country in terms of BVD cattle does not allow
the full use of effective control measures, such as total vaccination of livestock in
regions at risk of infection. This article provides data on the epizootic situation
in Kazakhstan on BVD cattle, as well as an epidemiological analysis of the risks
of the spread of BVD cattle in the country.

Key words: bovine viral diarrhea, risk analysis, BVDV, epidemiology, animal
husbandry.
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Introduction

Bovine viral diarrhea (BVD) is an acute disease of cattle, characterized by erosive and
ulcerative inflammation of the mucous membranes of the digestive tract, rhinitis, swollen lymph
nodes, fever, general depression, leukopenia, persistent or intermittent diarrhea, erosive and
ulcerative stomatitis with profuse salivation, the appearance of mucopurulent discharge from
the nasal cavity, abortion, stillbirth, diarrhea of newborn calves and immunodeficiency. The
disease proceeds in the form of an epizootic, the incidence is from 10 to 100% of the animals
in the herd, and the mortality rate is 10-90%. The disease causes significant economic damage
to livestock. The losses to the farms from the BVD of cattle consist of the death and forced
slaughter of young animals, a decrease in milk production, abortions, the birth of non-viable
calves, and exposure to other diseases [1].

Bovine viral diarrhea virus (BVDV) belongs to the genus Pestivirus from the family Flaviviridae.
Pestiviruses are enveloped viruses containing a single-stranded (+)-strand RNA as a genome.
The genomic (g) RNA of pestiviruses lacks a poly(A) tail at 3' end and contains an internal
ribosome entry site (IRES) in 5' untranslated region (5' UTR) [2].

Two main genotypes, BVDV-1 and BVDV-2, have been described based on the 5'-UTR sequence
of viral gRNA (they are currently distinguished as viruses of different species). These genetic
subtypes, in fact, are separate serogroups, and virus-neutralizing antibodies developed for the
first group have only a minor cross-reactivity with the second serogroup of the virus [2]. More
than two dozen different BVDV-1 genetic subtypes are isolated and several BVDV-2 subtypes
also identified. These include non-cytopathic (NCP) and cytopathic (CP) biotypes that differ in
the severity of clinical manifestations and the manner of reproduction in cell cultures in vitro. In
Eurasia, the BVDV1a, 1b, and 2a genotypes are the most frequently circulated [3].

The genetic subtypes of BVDV-1 and BVDV-2 differ greatly in terms of virulence, intensity,
and clinical manifestations in animals [4]. The BVDV-2 subtype combines mostly highly
virulent strains that cause acute and hyperacute forms of the disease with thrombocytopenia,
hemorrhages and high mortality. This genetic subtype of the virus is more widespread in North
America, and only sporadic outbreaks of infection are recorded in Eurasia. BVDV-1 is distributed
almost everywhere and represented mainly by mesogenic strains that cause transplacental
infection and immunosuppression in the postnatal period and an increase in abortions [5].

Susceptible to the virus are cows and buffaloes, as well as sheep, goats, wild bovids (deer, roe
deer), pigs and camels. Animals aged 6 months to 2 years are most susceptible. The disease is
observed throughout the year, but the number of outbreaks increases during cold periods. [5].
Although infection is often asymptomatic in heterologous species (non-bovine), abortions have
been reported in sheep and goats infected with BVDV [6].

The primary source of the infectious agent is sick and recovered animals that excrete the
virus with urine, feces, saliva, nasal secretions, milk, and exudate from inflammatory foci [5].
There is information that bloodsucking flies, such as flies and bloodsucker flies, can serve as
mechanical vectors of infection [7,8]. Despite the fact that the effectiveness of the transmission

8 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
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of bovine BVD by these insects is questioned [9], the virus RNA is detected in biting flies, so they
can be an important object for infection monitoring, especially in natural reservoirs.

The disease can develop into a lifelong, persistent state during which the ability to infect
other animals is retained. The percentage of persistent forms in herds is an important indicator
of the epizotological process (more than 1% is considered high [10]. The main task of diagnosing
this infection is to identify animals with persistent infection (PI) and exclude them from the
herd. The sooner this can be done, the sooner the infection can be eradicated. PI animals can
only be detected by highly sensitive direct virus detection methods (virus isolation, PCR-based
methods, and direct antigen ELISA).

Serological methods are almost impossible to differentiate vaccinated and animals that have
been ill with field strains of the virus. To some extent, differences between such animals can
be revealed by ELISA tests based on testing of monoclonal antibodies to p80 [11]. However, it
should be noted that even ELISA test systems that use monoclonal antibodies to NS3 (p80) or
EO (Erns) proteins show very high cross-reactivity against other pestiviruses that can infect
cows (HoBi viruses) [12]. Only specific antibodies to the E2 protein of BVDV exhibit a sufficient
level of specificity to differentiate BVDV from other pestiviruses [12].

OIE-recommended direct detection methods for BVDV antigen include virus isolation, direct
antigen ELISA, and RT-PCR [13]. For virus detection by RT-PCR, the most conserved loci of the
viral genome are selected, namely, 5'-UTR and the NS3 (p80) open reading frame. In this case,
it is recommended to use an additional, more specific locus, for a clear differentiation of BVDV
from other pestiviruses [13].

There is no information on the status of BVD cattle in the territory of Kazakhstan in open
government sources. However, it follows from unofficial sources and scientific articles by foreign
authors that the causative agent of this disease is already circulating in some regions of the
country [14]. The absence of a clear unified system of state control leads to the fact that farmers
privately vaccinate their animals, and often the herd is only partially vaccinated (for example,
only heifers, or only breeding animals). However, the effectiveness of privately administered
vaccination remains unknown. In addition to inactivated vaccines, attenuated vaccines against
bovine viral diarrhea containing more than one virus genotype are also available on the market.
The use of such vaccines in virus-free areas, as well as non-100% vaccination with attenuated
vaccines of herds in which animals with clinical signs of BVDV are detected, contribute to the
stable emergence of a sufficiently large number of PI- animals [15].

Among other things, the uncontrolled use of attenuated vaccines opens gateways for
infection into the wild (wild ruminants such as deer and roe deer are susceptible to BVDV),
forming natural reservoirs of infection that will contribute to the rapid spread of infection in the
territory of Kazakhstan [16].

This article provides information about the epizootic situation in Kazakhstan on viral
diarrhea in cattle, the results of an epidemiological assessment of the risks of the spread of
infection in the country. Also, samples from cattle were evaluated for a monitoring program to
study the circulation of this infection in the country.
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Methodology

Epidemiological methods

All calculations of epidemiological parameters were carried out using the Epilnfo v. 7.2.2.2
(CDQ).

The total sample size for conducting a monitoring study in relation to BVD cattle was
determined by formula (1) [17].

Size samples (n) = N*[2?*p * (1-p)/e’ ] / [N -1+ (Z**p * (1-p)/e’ ] (1)

Where:

N is the population size;

Z is the critical value of the normal distribution at the required confidence level;
p is the expected level of prevalence, %;

e is the permissible error.

Collection of samples from animals

The collection of samples was carried out within the framework of the state monitoring
program funded by the Ministry of Agriculture of the Republic of Kazakhstan. The conclusion
of the ethical commission of the RSE on REM "National Center for Biotechnology" was received
(protocol No. 4 dated December 3, 2021).

The collection of blood and serum was carried out by qualified veterinarians. At the place
where it was supposed to make a puncture, sheared wool and skin, disinfected with a 5%
solution iodine. Blood was taken from the jugular animal veins into Venosafe collection tubes
whole blood (containing K2 EDTA) and serum tubes (containing coagulation activator) fitted
with a safety needle (Venoject Quick fit needle). To obtain serum, Venosafe tubes with the blood
collected in them after the formation of a clot was centrifuged at 1200 xg for 10 min at 4°C.

Nucleotide sequence analysis

Computer analysis of nucleic acid sequences was performed using the VNTI- Viewer 11.5.1,
MEGA-X, and RNA- structure 3.5 programs.

Risk Analysis

For risk analysis and forecasting, we used an additional add-in in Microsoft Excel - Decision
Tools Suite 6.0 Professional from Palisade.

Discussion
Analysis of the epizootic process for BVD cattle in the world

OIE data for ehe epizootic situation in the world over the past 3 years (2019-2022) is shown
in Figure 1.
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Figure 1. Regions and states in which outbreaks of BVD cattle were recorded at the official level
according to OIE data for 2011-2022 [18]

In general, the disease is very widespread and is considered endemic in Asia, Europe,
Australia, South and North America.

Analysis of the epizootic process for BVD cattle in Kazakhstan

Previously, outbreaks of BVD cattle occurred on the territory of the country: they were
recorded in the North Kazakhstan, Karaganda, Kyzylorda, Almaty regions.

For the period from 2019 to 2020, there was no official information on outbreaks of BVD
cattle in the territory of the Republic of Kazakhstan. However, according to Kazlnform, in
2019 in the Atyrau region there was an outbreak of infection among cattle with the death of
several animals; diagnosis made by local veterinary services - BVD cattle. Temporary restrictive
measures were established in the territories bordering the farm.

In October 2021, in the village of Mortuk, Ualikhanov district, North Kazakhstan oblast, an
outbreak of BVD cattle occurred with the death of livestock, and a limited quarantine for BVD
cattle was declared [19]. In December 2021, in the village of Akzhal, Shet district, Karaganda
region, an outbreak of cattle infection occurred with the death of livestock; confirmed laboratory
diagnosis - BVD cattle [20].

In February 2022, more than 700 animals fell ill in the Kyzylkoginsky district of the Atyrau
region; laboratory analyzes revealed BVD cattle; quarantine for BVD cattle was declared [21].
In August 2022, in the village of Kok uy, Khobdinsky district, Aktobe region, cows died, the
diagnosis established by veterinary services was BVD cattle [22]. In June 2022, an outbreak
of an unknown cattle infection with the death of livestock was recorded in the Mibulak rural
district of the Ulytau region; the reason is established [23].
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Analysis of the risks of introduction and spread of BVD cattle in the territory of Kazakhstan

To a large extent, the growth in the number of cattle in recent years is provided by the
massive importation of breeding stock from abroad. Thanks to state subsidies for the purchase
of imported breeding stock and its laboratory testing, it becomes more profitable for farmers
to purchase breeding stock abroad than in domestic breeding centers. It is the importation of
breeding stock that is the main risk of introducing BVD cattle into the country. Visual inspection
and serological methods of analysis do not reveal animals with persistent infection (PI animals
can rarely be distinguished from non-infected animals by external signs). Although in rare cases
animals with persistent infection may have specific antibodies to the virus (newborn calves
may have maternal antibodies, antibodies may appear for a short time after vaccination, or if
the animal is infected with a virus of a different genotype), as a rule, antibodies to BVDV in such
animals are completely absent.

It is not possible to test all imported livestock using expensive real-time PCR-based direct
analytical tests that require highly qualified laboratory personnel. Both vaccinated and non-
vaccinated against BVDV cattle are imported to Kazakhstan.

The leader among exporters of breeding cattle to our country is Russia (more than 50%),
followed by Germany and Austria. All these countries are endemic in terms of BVD of cattle
(infection outbreaks have been recorded here for the last 5 years) [18]. Also in the list of exporters
are Belarus (endemic for BVD cattle [18]), Estonia (endemic for BVD cattle [18]), Ukraine, the
Netherlands (endemic for BVD cattle [18]), Slovakia (endemic for BVD cattle [18]), Lithuania
(endemic for BVD [18]), Northern Ireland (endemic for BVD [18]), Hungary (endemic for BVD
[18]), Australia. When assessing the risk of bringing the infection into the country on the epizootic
situation in terms of BVD cattle, it is in these countries that special attention should be paid.

Livestock and density of cattle in Kazakhstan

The most important parameters that should be taken into account when assessing the
risks of outbreaks and the spread of BVD cattle are considered to be the density of cattle, the
presence or absence of a state infection control system, whether conditions are suitable for the
reproduction of mechanical infection vectors, and the volume of livestock imported into a given
region [24].

The highest density of cattle in our country is in the southern regions of Turkestan, Zhambyl
and Almaty regions, the northern regions of Aktobe, Kostanay and North Kazakhstan (NK), West
Kazakhstan (WK) regions, as well as in some areas of Akmola, Pavlodar and East Kazakhstan
areas (Figure 2). It is in these areas of the country that the maximum risk of the spread of BVD
cattle remains.
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Figure 2. Density of livestock susceptible to BVDV in Kazakhstan [25]

The leaders in the number of cattle are Turkestan, Abai, WK and Almaty regions (Figure 3).

Figure 3. The total number of cattle in the regions of the Republic of Kazakhstan in thousand heads
(as of July 1,2022) [25]
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Thanks to state programs to support and develop agriculture, over the past ten years, a
systematic increase in the number of cattle has been observed in Kazakhstan. The first steps to
expand animal husbandry were made back in 2011, when the Sybaga program was launched in
the country. After Kazakhstan joined the WTO in 2015, export subsidies and other types of state
support related to import substitution were banned. Despite this, the Republic of Kazakhstan
is the leader among the CIS countries in terms of the increase in the number of cattle (with the
exception of Kyrgyzstan, other members of the union experience stagnation or even negative
dynamics in this indicator). So, if in 2011 the number of cattle in our country was estimated
at 5702 thousand heads, as of July 1, 2022 it was already 9921.3 thousand heads [25]. This
circumstance significantly increases the risks associated with the rate of spread of BVD cattle in
the territory of Kazakhstan. Data on the change in the number of cattle in the country for 1990-
2022 are shown in Figure 4.

Figure 4. Change in the total number of cattle in Kazakhstan [25]

Analysis of the risk of infection spread across the territory of Kazakhstan

The analysis of the risk of spread of infection was carried out based on the available data on
the history of outbreaks of BVD cattle in the territory of the Republic of Kazakhstan, the density
and total number of cattle by region, the method of transmission of the pathogen (including
conditions for the spread and reproduction of blood-sucking flies), the availability of preventive
methods to minimize the risks associated with the spread of infection (coverage by vaccination
against BVD cattle, carried out both at the state level and privately), the actual state of the
epizootic process for BVD cattle in a given region of the country, including the average level
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of antibody seroprevalence in herds, as well as the risks of introducing infection from endemic
diseases of regions or states. Based on all the processed data, a risk map of the occurrence of large
outbreaks of BVD cattle in the territory of Kazakhstan was built. The map is shown in Figure 5.

Figure 5. Map of risks in relation to the occurrence of large outbreaks of BVD cattle in the territory
of Kazakhstan (at the time of 09.01.2022)

Determination of sample size and collection of field samples of BVD cattle

As of 07/01/2022, according to the official data of the bureau of statistics in the Republic
of Kazakhstan [25], the country contains 9921.3 thousand heads of cattle. Since no large-
scale monitoring of the BVD of cattle has been carried out in the country before, the level of
antibody seroprevalence should be taken equal to 50% (according to [17]). For epidemiological
studies, the confidence interval in most cases is assumed to be 95%; therefore, this value is
recommended for calculations [17]. The permissible error in calculations is usually assumed to
be 5% [17]. Thus, for groups of five to forty animals, the minimum required number of animals,
according to calculations, was 400 per year (no more than forty animals from each location). As
a rule, the number of animals exceeding the critical sample size by at least 10% is involved in
monitoring, since some proportion of the samples may not be suitable for analysis (for example,
serum may be hemolyzed, and blood clotted). Thus, the minimum threshold for the number
of animals involved in the monitoring study for BVD cattle was determined to be 450 animals.
Table 1 presents data on the number of samples we collected for further monitoring of the
prevalence of BVD in the country.
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Table 1

Data on the number of collected biological samples

Region Area Samples collected
total animals sera blood samples
Turkestan Kazygurtsky 60 60 60
Baidibek 50 50 50
Ordabasinsky 140 140 120
Total: 250 250 230
North Kazakhstan | Taiynshinsky 111 111 98
region Timiryazevsky 100 100 100
Mamlyutsky 56 56 56
Akkayinsky 20 20 0
Aiyrtau 20 20 0
Akzharsky 10 10 0
Total: 317 317 254
Akmola Arshalinskiy 100 100 100
Zerendinskiy 100 100 100
Astrakhan 20 20
Burobaisky 20 20
Kokchetavskiy 24 24
Total: 264 264 200
Pavlodar Shcherbaktinsky | 100 100 100
Pavlodar 100 100 100
Uspensky 50 50 0
Total: 250 250 200
Karaganda Osakarovsky 25 25 0
Kostanay Fedorovsky 15 15 0
Total: 1121 1121 884

In addition, in addition to the planned oblasts, a small number of serum samples were
collected in Karaganda and Kostanai oblasts. Based on the analysis carried out and the biological
material collected, it is planned to monitor the prevalence of BVD in the country in the future.
The samples will be analyzed by serological methods for the detection of antibodies to the
BVDV pathogen, and the detection of BVDV RNA in the collected biological materials will also
be carried out.

Primer development for the genetic characterization of BVDV.

In addition to BVDV-1 and BVDV-2, pestiviruses include the classical swine fever virus (CSFV)
and border disease virus (BDV) sheep, as well as more seven species : pronghorn antelope
pestivirus ( Pestivirus E), Bungowannah virus ( Pestivirus F), giraffe pestivirus ( Pestivirus G),
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Hobi-like pestivirus (Pestivirus H), Aydin-like pestivirus (Pestivirus I), rat pestivirus (Pestivirus
]) and atypical porcinepestivirus (Pestivirus K) [5, 26]. Although the main hosts of BVDV -1 and
BVDV -2 are cattle, C S FV is pigs, and BDV is small cattle, pestiviruses have a fairly wide level
of tropism, so bovine VDV can also infect pigs, sheep, goats, and also wild ruminants and even
calluses [16], and vice versa, representatives of the other two main types of pestiviruses can
theoretically be found in the blood of cattle [27]. Since all currently known species of pestiviruses
are detected in Asia [28], it is important to develop universal primers for the detection of BVDV,
eliminating false positive responses against CSFV, BDV and other pestiviruses.

BVDV RNA in the blood of animals, standard primers were selected for the conservative
region of the pestivirus genome, for the 5'-untranslated sequence of genomic RNA (“BVDV_UTR_
DL1F” and “ BVDV_UTR_DL4R”) [29]. Although this locus is often used for pestivirus typing, it
is not an ideal target for phylogenetic analysis [30]. Primers were synthesized and purified by
reverse phase high performance liquid chromatography (HPLC) and tested by RT-PCR on an
RNA control sample isolated from a commercially available Bovi-Shield Gold vaccine containing
inactivated BVDV -1 virus. The results of the analysis are shown in Figure 2.

Designations: “BVDV - Vac”, total RNA preparation isolated from Bovi-Shield Gold vaccine;
"K-" - negative control; M - DNA reference.
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Figure 6. Electrophoretic analysis in 1.5% agarose gel of RT-PCR products with primers "BVDV_UTR_
DL1F" and "BVDV _UTR _DL 4 R " for testing the BVDV detection method

For genetic characterization of the virus isolates, primers “BVDV 1_Npro - F” and “BVDV 1_
Npro - R” were chosen, targeting the moderately variable locus of the Npro viral protease [31].
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Primers for 5'-UTP gRNA loci BVDV and Npro were tested for their ability to detect new lines
and genotypes of BVDV circulating in Russia and China bordering Kazakhstan. In Western China
bordering Kazakhstan, the following virus genotypes are common: 1a, 1b, 1c, 1d, 1m, 1o, 1p, 1q,
and 1u [32]. In the regions of Russia bordering Kazakhstan (Tyumen, Omsk and Novosibirsk
regions), seven subtypes were identified BVDV -1 - 1a (5%), 1b (35%), 1c (5%), 1d (10%), 1f
(20%), 1i (5%), 1p (5%) and two subtypes BVDV -2 — 2b (10%) and 2¢ (5%) [33, 34].

Currently, the use of more than two gene loci is recommended for phylogenetic analysis
[5], and although the use of the 5'UTR and Nrpo loci is widespread, the most promising for
genotyping is the region encoding the viral glycoprotein E 2. This immunodominant surface
protein is the most variable in pestiviruses and mediates the formation of a serotype, and it is
to it that a large proportion of neutralizing antibodies to the virus is formed [35].

In this regard, the nucleotide sequences of the E2 locus of BVDV genotypes potentially
circulating in Kazakhstan were analyzed and primers were developed for the genetic
characterization of BVDV isolates at this locus. The alignment of the target sequences of the
forward and reverse primers is shown in Figure 3.

Figure 7. Alignment of the nucleotide sequences of the genome of various pestiviruses at the E 2 locus
in the MEGA - X program

As can be seen from the presented data, the developed primers are specific for all BVDV -1
and BVDV- 2 variants used in the analysis, and are not suitable for other pestiviruses.

In the course of the research, we developed an epizootic visualization map with indicators
of risk zones for the spread of BVD cattle in the Republic of Kazakhstan, taking into account the
analysis of such indicators as the report on outbreaks of BVD cattle with a diagnosis from open
official sources for 2013-2022, the population density of cattle, reports of outbreaks of BVD
cattle in neighboring regions and states.

According to official data, epizootic foci of BVD cattle were first registered in 2013, after
which single outbreaks of BVD were recorded almost every year and they occurred in Karaganda,
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North Kazakhstan, Almaty, Atyrau and Aktobe regions in different years. These results allow us
to conclude that BVD cattle is quite widespread in a number of regions of the country.

Accordingly, based on the results of this study, it can be concluded that the most unfavorable
regions in relation to BVD cattle, with the highest risk of spreading the virus, are Atyrau, Aktobe,
Turkestan and North Kazakhstan regions. West Kazakhstan, Kyzylorda, Pavlodar, Akmola,
Kostanay, Ulytau, Zhetysu, Abay, Almaty, Zhambyl, Turkestan and East Kazakhstan regions are
characterized by medium and moderate risk of virus spread. And only Mangistau region is safe
in relation to BVD cattle, with a low risk of infection.

However, since the number of cattle has significantly increased in the country in recent years,
and the share of imported livestock remains at a high level, this creates additional threats for
the emergence of new outbreaks of BVD cattle in various regions of the country. In this regard,
it is obvious that there is an urgent need to develop additional measures to prevent further
spread of the pathogen to non-endemic regions of the Republic of Kazakhstan and measures
to eradicate the infection in herds in which the circulation of the BVDV has been proven. Based
on the data obtained in the context of the study, it is recommended to conduct a general state
vaccination of livestock against BVDV in areas that are unfavorable for this infection, as well as
in the border regions of Kazakhstan to eliminate the threat of further spread to regions that are
not endemic for the infection.

Furthermore, as BVD cattle is a relatively new animal disease in our country, which farmers
and livestock owners have not encountered before; in order to increase the effectiveness of
the program to control this dangerous livestock infection, work should immediately begin to
bring information about BVD cattle to the target audience. For completeness the study of the
epizootic process of BVD cattle in the country, it is necessary to monitor the prevalence of the
prevalence agent of this disease in all regions of the Republic of Kazakhstan and carry out work
on the genetic characterization of BVDV isolates circulating in the country.

Conclusion

Thus, based on the results of the risk analysis, it can be concluded that the most disadvantaged
regions in relation to BVD cattle, with the highest risk of spreading the virus, are Atyrau, Aktobe,
Turkestan and North Kazakhstan regions. West Kazakhstan, Kyzylorda, Pavlodar, Akmola,
Kostanay, Ulytau, Zhetysu, Abay, Almaty, Zhambyl, Turkestan and East Kazakhstan regions
are characterized by medium and moderate risk of virus spread. And only Mangistau region
is safe in relation to BVD cattle, with a low risk of infection. Also, primers were developed for
characterizing the BVD cattle, the sample size was determined, and biological material was
collected from animals for monitoring by BVD of cattle.

Source of funding

The work was carried out within the BR218004 /0223 program «Enhancement of biological
safety measures in Kazakhstan: countering dangerous and especially dangerous infections».

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 19
Bu0A0ZUAABIK 2UIALIMOAP CepusiCt
ISSN: 2616-7034. eISSN: 2663-130X



S.A. Kan, A.V. Zhigailov, A.V. Lushova, E.O. Ostapchuk, Y.V. Perfilieva, S. Kuatbekova, N. Abdolla, A.V. Kuligin,
S.A. Mashzhan, S.M. Mamadaliyev

Conflict of interest
There is no conflict of interest between the authors.

Authors' contribution

Kan S.A.: contribution to the concept; execution of the claimed scientific research; creation
of a scientific article.

Zhigailov A.V.: scientific design.

Lushova A.V.: contribution to the concept.

Ostapchuk E.O.: contribution to the concept.

Perfilieva Y.V.: scientific design.

Kuatbekova S.: interpretation of the claimed scientific research.

Abdolla N.: contribution to the concept.

Kuligin A.V.: interpretation of the claimed scientific research.

Mashzhan S.A.: interpretation of the claimed scientific research.

Mamadaliyev S.M.: interpretation of the claimed scientific research.

References

1. Terrestrial Manual: OIE World Organization for Animal Health. // Ch. 3.4.7 Bovine viral diarrhoea.
-2018.-P.1075-1096.

2. Kalaycioglu A.T. Bovine viral diarrhoea virus (BVDV) diversity and vaccination. A review // The
veterinary quarterly. - 2007. - Vol. 29, - No.2. - P. 60-67.

3. Fulton R.W. Impact of species and subgenotypes of bovine viral diarrhea virus on control by
vaccination // Animal health research reviews. - 2015. - Vol. 16. - P. 40-54.

4. Giammarioli M., Ceglie L., Rossi E., Bazzucchi M., Casciari C., Petrini S., De Mia GM Increased genetic
diversity of BVDV-1: recent findings and implications thereof // Virus Genes. - 2015. - Vol. 50. - P. 147-151.

5. Walz P.H., Chamorro M.F, McFalkenberg S., Passler T, van der Meer F, Woolums A. Bovine viral
diarrhea virus: An updated American College of Veterinary Internal Medicine consensus statement with
focus on virus biology, hosts, immunosuppression, and vaccination // Journal of veterinary internal
medicine. - 2020. - Vol. 34 - No.5. - P. 1690-1706.

6. Elvira Partida L., Fernandez M., Gutiérrez ., Esnal A., Benavides |., Pérez V,, de la Torre A., Alvarez M.,
Esperon F. Detection of bovineviral diarrhoea virus 2 as the cause of abortion outbreaks on com-mercial
sheep flocks // Transboundary and emerging diseases. - 2017. - Vol. 64. - P. 19-26.

7. Tarry D.W,, Bernal L., Edwards S. Transmission of bovine virus diarrhoea virus by blood feeding
flies // The Veterinary Record. - 1991. - Vol. 128, - No.4. - P. 82-84.

8. Carlson .M., Vander Ley B.L., Lee S.I,, Grotelueschen D.M., Walz P.H., Workman A.M., Heaton M.P, Boxler
D.J. Detection of bovine viral diarrhea virus in stable flies following consumption of blood from persistently
infected cattle // Journal of veterinary diagnostic investigation. - 2020. - Vol. 32, - No.1.- P. 108-111.

9. Chamorro M.E, Passler T, Givens M.D., Edmondson M.A., Wolfe D.F, Walz P.H. Evaluation of
transmission of bovine viral diarrhea virus (BVDV) between persistently infected and naive cattle by
the horn fly (Haematobia irritans) // Veterinary research communications. - 2011. - Vol. 35, - No.2. - P.
123-129.

20 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



Risk analysis of the spread of cattle viral diarrhea in Kazakhstan

10.Meyling A.,, Houe H., Jensen A.M. Epidemiology of bovine virus diarrhoea virus // Revue scientifique
et technique (International Office of Epizootics). - 1990. - Vol. 9. - No.1. - P. 75-93.

11. Graham D.A., German A., Mawhinney K., Goodall E.A. Antibody responses of naive cattle to two
inactivated bovine viral diarrhoea virus vaccines, measured by indirect and blocking ELISAs and virus
neutralization // The Veterinary record. - 2003. - Vol. 152. - No.26. - P. 795-800.

12.Bauermann EV,, Flores E.F, Ridpath ].F. Antigenic relationships between Bovine viral diarrhea virus
1 and 2 and HoBi virus: possible impacts on diagnosis and control // Journal of veterinary diagnostic
investigation. - 2012. - Vol. 24. - No.2. - P. 253-261.

13. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals // Bovine viral diarrhea. Chapter
3.4.7.-2021.

14. OxyHeB A.M. XapaKTepUCTHKa 3MU300TUYECKOT0 Mpollecca Npyu BUPYCHOU JUApen KPYIMHOTO
porartoro ckoTa B paiioHe CeBepo-KasaxcTtaHckoii ob6siacTi // BecTHUK ATaliCKOT0 roCcy1apCTBEHHOTO
arpapHoro yHuBepcurteTa. - 2020. - T.1. Ne183. - C. 103-111.

15. Lindberg A.L.E., Alenius S. Principles for eradication of bovine viral diarrhoea virus (BVDV)
infections in cattle populations // Veterinary Microbiology. - 1999. - Vol. 64, - No.3. - P. 197-222.

16. Nelson D.D., Duprau J.L., Wolff P L., Evermann ].F. Persistent Bovine Viral Diarrhea Virus Infection in
Domestic and Wild Small Ruminants and Camelids Including the Mountain Goat (Oreamnos americanus)
// Frontiers in microbiology. - 2016. - Vol.6. - P. 1415.

17.Charan].,Kantharia N.D. How to calculate sample size in animal studies? // Journal of pharmacology
and pharmacotherapeutics. - 2013. - Vol. 4, - No.4. - P. 303-306.

18. Bovine viral diarrhea virus. CABI [3nektpoHHbIi pecypc]. URL: https://www.cabi.org/isc/
datasheet/91725 (naTta o6paueHus: 11.09.2022).

19. KazInform. Death of cattle in Mortyk village clarified in NKR [3s1ekTponnsiit pecypc]. URL:
https://www.inform.kz/ru/prichiny-gibeli-skota-v-sele-mortyk-vyyasnyayut-v-sko_a3850795  (zaTa
ob6panienus: 08.09.2022).

20. Khabar. bosiee 700 kopoB 3a6oJjiesid omacHOM HWHOeknued B KaparaHawHCKOH 06J1acTH
[9nekTponHbIl pecypc]. URL: https://24.kz/ru/news/social/item/517565-bolee-700-korov-zaboleli-
opasnoj-infektsiej-v-karagandinskoj-oblasti (zaTa o6pamenus: 07.09.2022).

21. Nur KZ. YeTnblpe cesia 3aKpblJIM HA KapaHTHUH U3-3U UHPEKLUH CKOTA B AThIpayCKoW 06J1acTH
[3nexTpoHHBIM pecypc]. URL: https://www.nurkz/incident/emergency/1956294-chetyre-sela-
zakryli-na-karantin-iz-za-infektsii-skota-v-atyrauskoy-oblasti. (qaTa o6pamienus: 08.09.2022).

22.KazInform. OnacHyto HHEKIHIO BbISIBUJIU ¥ CKOTA B ceJie AKTIOOGUHCKOM 06/1aCTH [DJIEKTPOHHBIN
pecypc]. URL: https://www.inform.kz/ru/opasnuyu-infekciyu-vyyavili-u-skota-v-sele-aktyubinskoy-
oblasti_a3969033. (zaTa obpamenus: 09.09.2022).

23. ElDala. Bcrieck 60s1e3HM cKoTa 3apeructpupoBaH B KazaxcraHe [JsekTpoHHBIN pecypc]. URL:
https://eldala.kz/novosti/zhivotnovodstvo/8458-vsplesk-bolezni-skota-zaregistrirovan-v-kazahstane
(mata obpatienus: 09.09.2022).

24. Lindberg A., Brownlie ]., Gunn G.J., Houe H., Moennig V., Saatkamp H.W., Sandvik T, Valle PS.
The control of bovine viral diarrhoea virus in Europe: today and in the future // Revue scientifique et
technique. - 2006. - Vol. 25. - No.3. - P. 961-979.

25. Bropo HalMOHA/MBbHOU CTATUCTUKH ATeHTCTBA [10 CTPaTernyecKkoMy IJIAaHUPOBAHHUIO U pedpopMaM
Pecniy6siiku Kasaxcran (Kaz.Stat.). CTaTuCTHKA CeJbCKOrO, JIECHOTO, OXOTHUYbEro U PbIOHOTO
x03s1McTBa. [JsnekTpoHHBIN pecypc]. URL: https://stat.gov.kz/official/industry/14 /statistic/7. (maTa
o6panienus: 09.09.2022).

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 21
Bu0A0ZUAABIK 2UIALIMOAP CepusiCt
ISSN: 2616-7034. eISSN: 2663-130X



S.A. Kan, A.V. Zhigailov, A.V. Lushova, E.O. Ostapchuk, Y.V. Perfilieva, S. Kuatbekova, N. Abdolla, A.V. Kuligin,
S.A. Mashzhan, S.M. Mamadaliyev

26. King A.M.Q., Lefkowitz E.]., Mushegian A.R.,, et al. Changes to taxonomyand the International Code
of Virus Classification and Nomenclatureratified by the International Committee on Taxonomy of Viruses
// Arch Virol. - 2018. - Vol. 163. - P. 2601-2631.

27. Braun U., Hilbe M., Peterhans E., Schweizer M. Border disease in cattle. Veterinary journal
(London). - 2019. - Vol. 246. - P. 12-20.

28. Giangaspero M., Zhang S., Apicella C. Heterogeneity of Pestivirus Species in Asia // Advances in
Microbiology. - Vol. 2019. - Vol. 9. - P. 266-342.

29. Young, N.J., Thomas, C.J., Collins, M.E., Brownlie ]J. Real-time RT-PCR detection of Bovine Viral
Diarrhoea virus in whole blood using an external RNA reference // Journal of virological methods. -
2006. - Vol. 138 (1-2), - P. 218-222. https://doi.org/10.1016/j.jviromet.2006.08.008

30. Workman A.M., Heaton M.P, Harhay G.P, Smith T.P, Grotelueschen D.M.,, Sjeklocha D., Brodersen
B., Petersen ].L., Chitko-McKown C.G. Resolving Bovine viraldiarrhea virus subtypes from persistently
infected U.S. beef calveswith complete genome sequence // Journal of veterinary diagnostic investigation.
- 2016. - Vol. 28.- P. 519-528.

31. Vilcek S., Paton D.J., Durkovic B., Strojny L., Ibata G., Moussa A., Loitsch A., Rossmanith S., Vega
S., Scicluna M.T,, Palfi V. Bovine viral diarrhoea virus genotype 1 can be separated into at least eleven
genetic groups // Archives of virology. - P. 2001. - Vol. 146. - P. 99-115.

32. Chang L., Qi Y, Liu D. et al. Molecular detection and genotyping of bovine viral diarrhea virus in
Western China // BMC veterinary research. - 2021. - Vol.17. - Article 66.

33. KoreneBa C.B., Hedenuenko A.B., [notoBa TMH., [notoB A.I TenHeruyeckuil nosumMopdusm
BO30YAUTEJISI BUPYCHOM AAUapeu (60J1e3HH CIU3UCTBIX 060J1049€K) KPYITHOTO POraToro CKOTa Ha MOJIOYHBIX
koMIiekcax Cubupu. CenbckoxossiicTBeHHas 6uosorus. — 2018. - T. 53. - Ne 6. - C. 1238-1246.

34. Glotov A.G., Glotova T.I., Koteneva S.V,, Semenova O. V, Sergeev A.A,, Titova K.A., Morozova A.A,,
Sergeev A.A. Virulent Properties of Russian Bovine Viral Diarrhea Virus Strains in Experimentally
Infected Calves // Scientifica. — 2016. — Vol. 2016. - Article 7034509.

35. El Omari K, lourin O., Harlos K., Grimes ].M., Stuart D.I. Structure of a pestivirus enve-lope
glycoprotein E2 clarifies its role in cell entry // Cell Reports. - 2013. - Vol.3. - P. 30-35.

C.A. Kan*'2, A.B. JKuraisos'?, A.B. Jlymosa'?3, E.O. Ocranuyk'?, 10.B. lleppuabeBa'?,
C. Kyar6ekoBa?, H. A6gosial?, A.B. Kyiurun?, C.A. Maunkaun'?, C.M. Mamaganuen!
¥ ammbiK 6uomexHo102us Opmawirsl, Aamamol, KazakcmaH
“M.A. AlimxodcuH ambIHOAFbl MOAEKYAANbIK OUON02US HCIHE BUOXUMUS UHCMUMYMbl,
Asamameul, KazakcmaH
39a-@apabu ambindarsl Kazak yammulk yHugepcumemi, Aamamvl, Kazakcmau

KasakcraHja ipi Kapa MaJjiAblH, BUPYCTBIK, AMapesChIHBIH, Tapajly KayliH Taajay

Angarna. Ipi Kapa ManablH BUPYCTBIK, UapesChl ipi Kapa MaJsJblH €H, TapaJiFaH *KYKNaJbl aypybl
60JIbIN TaObLIAAbI )KOHE dJIEMHIH KOINTETeH esfiepiH/ie TipkereH. by aypy eH an/ibIMeH aypy MasbIH,
Kkebelo KabineTiHiH TeMeHAeyiHe 6alJIaHbICTBI MaJl IIapyalllblbIFbIHA AU TapJIbIKTAl 3KOHOMUKAJIBIK
3UsH KeaTipeli. Byasablk Ke3iHZe Masbl *KYKTbIPY HHOEKIUSHBIH YPbIKKA OepisyiHe akesesi, 6y
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3MOpHUOHA/bAbI 6JiMIe HEMeCe MEePCUCTEHTTI )YKThIpFaH (PI) 6y3aysap/blH TyyblHa 9KeJsyi MyMKiH.
Pl->xaHyapJsiapbl eMip 60¥bl BUPYCThHI HOKICIIEH K9HE CeKpeLUsIMEH TOTe/i XKaHe BUPYCThIH, 6epiyiHiy
HeTi3ri »ko/ibl 60JsibiN TabbL1aAbl. Kefen UHPeKLUs OTHesi BUpPyCEMHUSFA X9HE HMMYHUTETTIH
TeMeH/leyiHe 9KeJlill COKThIPCA, OHbIH Ca/liapbl eKiHIIIJIiK aypy/iap CaHbIHBIH Ke6eloine akese/[i. COHFbI
*KbL1gapsl Peceil MeH KprtTaiipiH KazakcTaHMeH LieKTeceTiH GipHelle eHipiH/ie BUPYCTBIK JHapesHbIH,
epiyi Tipkenai, 6yn MHOEKIUSIHBIH eJire eHy KayliHiH »Kofapbl eKeHJiriH kepcereni. KasakcraH
pecMHU TYypZe BUPYCThIK Auapesi/iaH Ta3a Jel TaHblIFaHbIMeH, 6y/1 MHOeKLUAHBIH eiMi3/iH KenTereH
alMakKTapbIHAa 0ap eKeHJIri TypaJibl JepeKTep *KeTKiJIIKTi. Anaiija, enjeri ipi KapaHblH, BUPYCTBIK
Jiapesicbl 60MBIHINIA 3MU300TUSAJBIK KaFAaWAbl HAKTbl TYCiHOey MaJl 6acblH TOJIBIK €ry >K9He aypy
KYKTBIPY Kayni 6ap aliMaKTap/a KapaHTUH/IK IlapajapApbl eHri3y cUsIKThl TUIMAI Kypec apajapblH
TOJIBIK NalJalaHyFa MyMKiHZiK 6epMeiai. By makanama Kazakcrangarsl ipi Kapa BUPYCTBIK Auapest
60bIHIIIA 3MU300TUSJIBIK XKaFAal TypaJibl IepeKTep, COHJal-aK esferi ipi Kapa BUPYCTBIK JHUapesHbIH
TapaJsly KaymiHe 31 eMHAOJOTUAJBIK TaJAay »KacaJFaH.

Ty¥in ce3aep: ipi Kapa BUPYCTBHIK Auapeschl, Kayill Tanjaybl, BVDV, anugeMuosiorus, man
11apyallblIbIFbL.
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C. Kyar6ekoBal, H. A6gosial?, A.B. Kyiurun?, C.A. Maunkaun'?, C.M. Mamaganuen!
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AHaJ/IM3 PUCKOB PacnpoCTPpaHEeHUs1 BUPYCHO# JMapeH KPyImHOro poratoro ckora B KazaxcraHe

AHHoTanmsa. BupycHas pauapes kpynHoro poratoro ckota (BJI KPC) saBasierca Haubosiee
pacnpocTpaHeHHbIM MHPEKIMOHHBIM 3a60/1€BaHUEM KPYIIHOI'0 pOraToro CKOTa U PErUCTPUPYETCs BO
MHOTHX CTpaHax MUpa. 3a60JieBaHHe HAHOCHUT 3HAYUTEbHbIA 3KOHOMUUYECKUH yiliep6 KUBOTHOBO/ICTRY,
B IIEPBYI0 O4Yepeab HM3-32 CHMIKEHHS PENPOAYKTHUBHON CIOCOGHOCTH WHOUIIMPOBAHHBIX KHBOTHBIX.
3apakeHUe CKOTa BO BpeMsi GepeMeHHOCTH NPUBOAUT K Mepefadye UHPEKUUU IJIOLY, UTO MOXKET
NpPUBECTU K TUOESU 3MOPHUOHA WM POXKJEHUI0 MepcUcTeHTHO uHuiupoBaHHbix (PI) Tenat. PI-
>)KUBOTHbIE BBIJIEJISIIOT BUPYC CO CBOMMH 3KCKPEMEHTAMHM MU BblJIeJIeHUSMU Ha TMPOTSHKEHUM BCel
»KU3HU U SIBJISIIOTCS OCHOBHBIM NYTeM Iepefadyu Bupyca. B To BpeMs kak octpast uHdekuus B/l KPC
NPUBOJAUT K TPAH3UTOPHON BUPEMUH U UMMYHOCYIIPECCHUH, TIOCJIEZICTBUEM YETO SABJISETCH YBEeJUUYEHUE
YHc/Ia BTOPUYHBIX 3a6oseBaHuid. B mocnegnue roap! Benbiikd B/l KPC 6b11nM 3aperucTpupoBaHbl B
HeCKOJIbKUX peroHax Poccuu u Kurtas, rpannyanux ¢ KazaxctaHoM, YTO YKa3bIBaeT Ha BBICOKUH PUCK
3aHoca nHOeKIuH B crpaHy. Xotda KazaxcraH opurimanbHo cuntaeTcs cBo6ogHbiM oT B/] KPC, numerotcs
MHOTOYMC/IEHHbIE JlaHHbIE YKa3blBAaOL[WE HA TO, YTO JaHHAasd WUH(QEKIUs MPUCYTCTBYeT BO MHOIHX
peruoHax ctpaHbl. OAHAKO, OTCYTCTBUE YETKOTO MOHMMAaHUSI 3MM300TUYECKON CUTYyalldU B CTPaHE IO
B/l KPC He no3BoJ1sIeT B OJIHOM Mepe UCN0JIb30BaTh 3P eKTHBHbIE KOHTPOJIbHBIE MEPONIPUSTHUS, TAKHE
KaK TOTaJIbHasl BAKLIMHALUSA CKOTA M BBeJleHHEe KapaHTUHHBIX MEPONPUATHH B PUCKOBBIX 110 HHPEKIUU
pervoHax. B HacTos1lel cTaTbe NPUBOJSTCS JJaHHBIE 110 3MTM300THYECKOU cuTyaluu B KazaxcraHne no B/]
KPC, a Takxe annAeMHu0JI0r14yeCKOMY aHa/In3y pUckoB pacnipoctpaneHus B/l KPC B cTpaHe.

KinroueBble cioBa: BupycHas fuapes KPC,ananus puckos, BVDV, anueMuosiorus, )KkkBOTHOBOACTBO.
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AHHOTanMAa. B cTaTbe paccMaTpuBaeTCs COBpeMEHHOe COCTOSIHHUe PaCTHU-
TeJIbHOT'0 TOKPOBa MOKMMBbI peKku MpThIll B ipeiesiax €é paBHUHHOT'O CTEITHOTO
orpe3ka ([laBiogapckoe [IpuupThilibe) B yCIOBHUAX aHTPOINOreHHOM TpaHC-
dbopManyu ruZiposioruyeckoro pexxuMa. Jlaetcs onvcanuve JaHAmadTHON pU-
YPOUEHHOCTH OCHOBHBIX KJIacCOB (popMalUii MOMMEHHOW pacTUTENbHOCTH.
[Toka3aHbl OCHOBHble UMewlMecss GaKTOPbl aHTPONOTEHHOTO BO3/eHCTBUSA
Ha pacTUTEJIbHbIM [TOKPOB B BU/Ie BbINlAca, peKpealuy, CEHOKOLIEeHHU, N0Xa-
pOB, 3axJIaMJIEeHUA TBEPABbIMUA OBITOBBIMU OTXOAAMHU U Np. PazpaboTaHbl Kpu-
TEPHUU U UHAMKATOPBI HapylleHHOCTH. [IpuBoAMTCA onrMcaHue 60TaHUYECKOTO
61opa3zHo06pasus C aHAJIN30M XO3IMCTBEHHOIO crieKTpa (Gpuiopsl (KOPMOBBIX,
JIeKapCTBEHHBIX, IUILEeBbIX, MEJJOHOCOB, AJOBUTHIX, IeKOPATHUBHbIX, TEXHUYE-
CKHUX BU/IOB pacTeHUH). YCTaHOBJIEHO, YTO 10 JINTEPATYPHBIM JJaHHbIM ¢Jiopa
TEPPUTOPUU COAEP!KUT 9 KPAaCHOKHMKHBIX BU/IOB, OJJHAKO MPHU MOJEBOM 00-
c/leJOBaHUM OblJ1 OTMEeY€eH TOJIbKO KPaCHOKHUWXHBIN Stipa pennata L. OnucaHbl
OCHOBHbIE BOCEMb YIpo3 i1 60TAHUYECKOro 6MOpa3HO00Opa3us: U3MEHEeHHue
TM/IPOJIOTMYECKOTO peKMMa PeKH; BbINIAC CKOTA Ha NOMMEHHBIX JIyrax; BeCeH-
HYe NaJIbl CyX0M TPpaBbl; BbINIAC U BOJIONIOM CKOTA HA O6epery peku; co3JjlaHue Ir'u-
JIPOTEXHUYECKUX COOPYKEHUH B BH/le ;JaMb; He3aKOHHBIM CO0P JleKOPaTHBHbBIX
KPaCHOKHM»KHBIX PaCTEHUH; pacnalulka CTelNHbIX JaHAIadTOB Ha HA/[TOWUMeEH-
HbIX Teppaccax; aHTpONoreHHasi UHBa3Us 4yepoZHou ¢Jiopbl. Ha ocHoBaHUHK
aHa/jM3a reo60TaHUYECKUX ONHUCAHUK BbIsIBJIeHbl GUTOMHAMKATOPBI 3KOJIO-
TMYeCKUX YCJI0BUM (yBJIaXKHEHHe, 3acoJieHHe, XMMUYEeCKUHM U MeXaHU4eCKUH
COCTaB MOYBbI, NACTOMUIHAA HArpy3Ka U np.) AJid JaHHOro pervoxa. [IpeaJo-
»KeHbl pEKOMEeH/JAlUM N0 CHU>KEHUI0 HEraTUBHOTO aHTPOINOIeHHOT0 BO3/ieN-
CTBUS, COXpPAaHEHHUIO BUI0BOTO U LIEHOTHYECKOTO 6MOPA3HO0Opa3us U CIIOCOObI
BOCCTAHOBJIEHUS HAapYLIeHHbIX TEPPUTOPUM B YCIOBUAX U3MEHEHHUS KJIMMaTa
Y COBPEMEHHOT'0 TPAaHCIPAaHUYHOTO UCN0JIb30BaHUA peKy UpThIiL.

Kirouyessle ci10Ba: peka MpThlll, MokiMa, pacCTUTE/IbHOCTb, aHTPOIIOTe€HHas
TpaHcpopManusa, GUTOMHAMKATOPHI, MeJMOpaLusl HapylIeHHbIX 3KOCUCTEM,
6ropa3Hoo6pa3ue.
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BBeaeHue

Peka UpThIlll Ha CBOeM NPOTSXKEHUH B 4248 KM 0XBaTbhIBaeT HECKOJIbKO 60TaHUKO-Teorpadu-
YyecKux obsacTell. B ka0l U3 60TaHUKO-TeorpadpruyecKrx 06J1acTel pacTUTE/IbHBIN TIOKPOB
JlOJIMHBI IpUOOpeTaeT TUIMYHbIE YePThI COOTBETCTBYIOLLEN 60TaHUKO-Treorpaduieckoi 30HbI.
[loiMeHHasA pacTUTEJLHOCTb SIBJSAETCA WUHTPA30HAJbHOM 3KOCUCTEMOW C Mpeob6JsafaloliUM
BJMUSIHMEM THJPOJIOTUYECKOrO0 peXHUMa peKd, Ha KOTOpbId HakJaJblBaeTcsd (GOHOBOE
BO3/l€elICTBUE 30HAJIbHBIX KJMMATH4YeCKUX OCOOEHHOCTEW M TIeOXHMMHUYeCKOU crneluPUKU
NOACTUIAIIIUX IOPOA.

CTpouTe/IbCTBO KackKaZla BOAOXpaHUIMINA U KaHasa HMpTeiu-Kaparanza craju npudMHou
aHTPONOTEHHOW TpaHchOpMaLMKM TUAPOJOTUYECKOTO pexuMa HpThilla, 4YTO NpHBEJO
K 3HAYMTEJbHOMY OCTENIHEHHI0O U 3aCOJIEHUI0 NOMMEHHBbIX 3KocucTeM. Ha atu dakTopsl
HaKJIa/IbIBaeTCs Ype3MepHas NacTOMIHAsA U CEHOKOCHAs Harpy3Ka, YTO CHUXKAeT yPOXKalHOCTh
YyroAWi U NPUBOAUT K HeraTUBHbIM HM3MEHEHUSM B COCTaBe ecTeCTBeHHOM ¢uiopsl [1,2].
AHOMasnbHble NaBOAKU BeCHbl 2024 roja BbI3BaJM IMOBBILIEHHOE BHHMAaHUE K BOIIPOCY
M/ POJIOTHYECKOI0 peKMMa KPYyIIHbIX peK M UX 6accelHOB [3]. TpebyeTcsa peliuTh IpaKTUYeCKHe
BOIIPOCHI POJIM PAaCTUTEJIbHOI'O NOKPOBA B PEryJIMPOBAaHUM BOLHOI'O PeXHWMa U ONpese/UThb
NOCJIeICTBUA [JJI1 3KOCUCTEM OT T'MAPOJIOTMYECKUX (B TOM 4YHMCJIe NPOTHBONABOJKOBBIX)
BO3/leMCTBUH Ha JOJIMHY peKku UpThiml.

JlaHHasa paboTa BbINOJHEHA NpPU (QUHAHCMPOBAaHUM MUHHCTepCTBAa HAyKU M BBICIIETO
obpazoBaHus Pecny6bsinku Kasaxcran mo nmporpamme «OneHKa COCTOSIHMSI GHOpeCcypcoB B
Ka3axCTaHCKOW 4YacTh OacceiiHa HpTbllla B yc/l0BUAX TPAHCTPAaHUYHOIO HCIOJIb30BAHUSA
BOJIHbIX PECYPCOB Y KJIMMaTH4YecKux uamMmeHeHuii» MPH BR18574062.

llesibto paboThl ObLIO NPOBECTU aHaIu3 (AKTOPOB AHTPOINOreHHOM HapylLIeHHOCTH
pPacTUTEJIBHOTO NOKpPOBAa NMOMMBI peku WpThIII M BBIABUTb pPaCTUTEJIbHblE WHAUKATOPHI
AHTPOINOTeHHON HAPYLIEHHOCTU IOMMEHHBIX 3KOCUCTEM.

3agauu:

1) faTb XapaKTepPUCTUKY PACTUTEJIbHBIX COOOLIECTB C Bbl/leJIeHUeM UHUKAaTOPHBIX, PeJKUX
Y MCYe3alUIMX BUJI0OB pPACTEHUH /1S ONIMCAHUSA SKOCHUCTEM;

2) NpOBEeCTH OLleHKY CTeleHU aHTPONOreHHON TpaHCPOpMaLUMKM 3KOCUCTEM Ha OCHOBE
0O0TaHUYECKHUX JAaHHBIX;

3) onpeZile/IMTb OCHOBHBIE YIpO3bl 3KOCUCTEMaM M OMOpPa3HOOOpasulo, cAesaTb MPOrHO3
M3MeHEeHUH B YCI0BUSAX Pa3/IMYHOM BOJ006ece4eHHOCTH bacceiiHa peku UpThii;

4) paspaboraTb IJaH JAeWCTBUM JAJ1 MUHUMH3AUMU yliepba, HAHOCUMOTO Ha3eMHBIM
3KOCUCTEMAM B pe3y/IbTaTe aHTPOIIOTEHHOT 0 BO31eMICTBUSA M TPAHCTPAHUYHOT0 MCII0JIb30BaHUSA
BOJHBIX pecypcoB 6acceiiHa UpThilia B ycJ10BUAX KIMMAaTHYe€CKUX U3MEHEHU .

MaTepuaJjibl 1 METObI HCC/IeJOBAaHUA
WcxoaHbIM MaTepHUasioM AJ11 pabOThI MOCIYXKHUJIU N0oJIeBble MaTepuasbl 2023 roja uccaeno-

BaHHUs. AHAJIN3 re060TAHUYECKUX OJIAHKOB [IJIs1 BbISIBJIEHHS] MHJUKATOPOB aHTPOMOTEHHOM
HapyIIEeHHOCTH OCYLIECTBJISJICS 0 MOAUDUIIMPOBAHHBIM MeTOAUKaM [4-8].
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B.A. Kamxun

OCHOBHBIMU CBOMCTBaMU UHMKATOPA SIBJISIOTCS JOCTOBEPHOCTD ([TOKa3aTe/ b COBMECTHOU
BCTPEYAEMOCTH WJIM CONPS>KEHHOCTH WHJUKATOpa ¢ GaKTOPOM-UHAHWKATOM) U 3HAUUMOCTD
(moka3aTesib 4aCTOThI, C KOTOPOH [JaHHBIA WHAWKATOP BCTpPeYaeTcs BMecTe C paKTOpoM-
MH/UKATOM). ITH MI0OKA3aTeJM OTPAXKeHbI B 1lIKaJie JOCTOBEPHOCTH HHAMKaTopa (Tabsauua 1).

Ta6smmna 1
Illkasa ;ocTOBepHOCTU MHAMKaTOpa (mo O6yxoBckomy [8])
061ee KOJTMYECTBO re060TAHUYECKUX 6JIAHKOB CTeneHb IOCTOBEPHOCTHU UHUKATOPA
WHavkaToOp U MHAUKAT HWuaukaTop
BCTpeYeHbl COBMECTHO BCTpeYeH 6e3 UH/MKATa
100% 0% AGCOIIOTHBIN UHAUKATOP
90-99% 1-9% BepHbIit UHAWKATOP
75-89% 10-24% YA0BJIETBOPUTENbHBIA HHAUKATOP
60-74% 25-40% CoMHUTeNbHbINA UHAUKATOD
MeHee 60% 6oJee 40% WHaukanys HeBo3MOXKHA

O HaKo NpH UCIIOBb30BAaHUM JAHHOTO MeTO/ia /11l BbISIBJIEHUS] UHAWKATOPOB aHTPONIOreHHOU
HapYLIEHHOCTU MNOWMEHHbIX 3KOCUCTEM cJjejJyeT u3beraTb ¢opMasbHOro mnozaxoza. Tak,
HalpUMep, CEHOKOLIEHHE OCYIeCTBISETCS B OCHOBHOM Ha NOMMEHHBIX CBEXKUX U HACTOSLIHUX
JIyTax, 711 KOTOPbIX XapaKTEPHO MPOU3pacTaHue MbIpes 0J13y4ero, KOTOPbIH, KaK C/1e/ICTBUE,
OyZeT BCTpedyaThbCsl C BBICOKOM [Jl0JIeM JOCTOBEPHOCTU Ha CEHOKOCAaX NpU aHa/u3e GJIaHKOB
onuvcaHui. OHAKO NMbIper NOJI3yYUH He SABJISAETCA UHJUKATOPOM CEHOKOCHOTI'O BO3/IEUCTBHUS,
a yKasblBaeT Ha omlpe/ieJIeHHbIM KJIacC JIyTOBOU PacTUTEJNbHOCTH C NlepeMeHHbIM yPOBHEM
yBJaKHeHUs. By/ly4y BbICOKONUTATE/NbHBIM Cpe/iHe-KPYITHOBEPXOBBIM 3J1aKOM, OH SIBJISIETCS
NPUYMHOMN CEHOKOIIEHUS B €ero PUTOLIEHO3aX, a HE MHUKATOPOM JaHHOI'0 TUI1a BO3JeUCTBUS.

[opazao 6Gosibliieil MHGOPMATUBHOCTBIO MOXET CAYXUTb OTCYTCTBHUE HWJM CHH)XXEHHUE
006uUsA omnpezesieHHbIX BU/JOB MPU HAJUYUU TOTO JIMO0O MHOTro (aKTopa aHTPONOreHHOU
HapYLIEHHOCTH.

Tak>ke npu BbIsIBJIEHUH QUTOMHAUKATOPOB 3KOJIOTUYECKOTO COCTOSIHUS PACTUTENTbHOCTH
Mbl YYUTBIBAJIU PaKTOp 60raTCTBA-3aCOJIEHUS MOYBbI, MEXAaHUUYECKHUU COCTAB MOYBHI, CTENEHD
QJIIOBUAJIBHOCTA MeCTOOOWTaHUS, CTelleHb YBJIAXXHEHUs, NMEPEeMEeHHOCTb YBJIAQXKHEHUS,
baKTOp MexXaHUYeCcKOro BO3/IeMCTBHS Ha NO00Oeru pacTeHU#, GaKTop MexaHUYeCKOro
BO3/IeMCTBUS HA KOPHEBYIO CUCTEMY.

[Ipu olleHKe CTeneHW AHTPONOTEHHOW HApPYUIEHHOCTH PaCTHUTEJbHOCTH OMUCHIBAJIMUCH
yCIOBHO «(QOHOBblE» HEHapylleHHble WM CJAabOHapylleHHble y4acTKH, COXpPaHUBILUE
6Mopa3HoOOpa3ve W CTPYKTYpPy COOOIIECTB, M HX AaHTPONOreHHble MoAUMPHUKALUU B
KaXK/IOM THUIle 3KOCcUCTeM [9]. AHTpONOreHHBbIM XapaKTep HapylleHWH yCTaHaBJIMBAJICAd Ha
OCHOBAHHUMU MPUCYTCTBUS IBHO aHTPOIOT€HHbIX 00'bEKTOB (JI0POT, CTPOEHUH U T.I.), HAJIUYHIO
AHTPONOTeHHbIX Me30- U MUKPOPOpPM pesibeda MU 10 BUAY UCIIOJIb30BAHUS 3eMeJIb.

K OCHOBHBIM KpHUTEpPHUSIM aHTPOINOTeHHON HapyIIEHHOCTU OTHOCSTCS yTHEeTEeHUe KU3HEeH-
HOI'O COCTOSIHUS pacTeHWH, U3MeHeHHe COOTHOIIEHUs U QUTOLEeHOTUYECKOW POJIM BHU/IOB B
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Co00I[eCTBa, U3MEHEHHEe KAaueCTBEHHOTO COCTaBa COOOIIECTB M 3aMeHa KOPEHHBIX BU/IOB
COPHBIMH.

BoisiBsieHUe cTagui TpaHchopMaIiu PaCTUTEIbHOCTH NPOU3BOIUJIOCH METOA,0M ONIUCAHUS
3K0JIOTO-JUHAMUYECKUX PSJI0B COOOILECTB OT CUJIbHOHAPYIIEHHBIX J0 YCJIOBHO (HOHOBBIX.
OfHOTUIIHBIE COOOIIECTBA OPAWHUPOBAJIUCH MO YObIBAHUI HWHTEHCHBHOCTU ¢aKTopa
Bo3JeicTBUA. [Ipy 3aToM oco6oe BHUMaHHE YAeNsJ0Ch (PUKCALUM BHUJOB-UHIUKATOPOB
TpaHcpopMaLUH.

[Ipy mpoBeeHHWH OIEHKU COCTOSIHHUSI PAaCTUTEJNbHOCTH HCIO0JIb30Ba/sach 5S5-06aslyibHas
cucrtema [10]:

®oHoBas pactuTesibHOCTD (0 6a/JI0B) XapaKTepU3yeTCs OTCYTCTBUEM BUAMMbIX CJIE/IOB
AHTPOIOTEeHHOT0 BO3/IEMCTBHS, COCTAB U CTPYKTYpPa COOOIIeCTBA COOTBETCTBYIOT 30HAJbHBIM
Y 9KOJIOTHYECKUM YCJIOBUAM 6MoMa. B cocTaBe puTOoLleHO3a OTCYTCTBYIOT COPHO-pPYy/iepaibHble
BU/bI.

CiaboHapyleHHasi pacTUTebHOCTD (1 6as1). C/1abble BHEITHUE TPU3HAKHA AaHTPOIIOTEHHOT0
Bo3zelcTBUA. M3 coctaBa coo61iecTBa BbINAJAlOT HauboJiee 4YyBCTBUTE/bHble (PUTOUH-
JukaTopbl. COCTaB JOMUHAHTOB U Cy6IOMUHAHTOB QUTOLIEHO3a HEe U3MEHSIeTCsl.

CpenHeHapylleHHasl pacTUTENbHOCTh (2 6asya). CocTaB JJOMUHAHTOB U Cy6JOMUHAHTOB
COXpaHsIeTCsl, HO YXYALIAeTCs >XU3HEHHOe COCTOssHue pacTeHUil. CHUXKaeTcs BUJ0BOE
pasHoOOpasue BUAOB-aCCEKTATOPOB. [IpOAYKTHUBHOCTb COOOIECTBA CHIKEHa. JJMHaMHKa
MMeeT XapaKTep HalpaBJIEHHbIX CYKIeCCUHM C BHeJpEHUEM B CTPYKTYPY COO0OIecTBa COPHO-
pyaepasibHOU GJI0pHI.

CusibHOHapylleHHass pacTUTeJbHOCTh (3 6asa). HapyuiaeTcs cocTaB JOMHUHAHTOB U
cy6,0MUHAHTOB pHTOLEHO3a. BUZI0BOE GLOpPa3HO0Opa3ue CUIbHO CHUXKAETCS, YBEJTUYUBAETCS
YHCJIO0 COPHO-PYAepabHbIX BUAOB 710 50%. [I[poeKTHBHOE NOKPBITHE TOYBbI PACTUTENBHOCTbHIO
cHMKaeTcs 6osiee yeM Ha 50% OT cTaHJapTHOrO AJis JaHHOro 6uoMa. /luHaMHKa UMeeT
XapakKTep KaTacTpoPpHUUECKUX CYKIeCCUH.

O4eHb CUJIbHOHAPYIIEHHAs paCTUTENbHOCTD (4 6as1s1a). [losiHOEe HapyllleHHe eCTeCTBEHHOTO
¢duToneHosa. B TpaBocToe mpeo6saZlal0T COPHO-pPyAepasbHble BUJbI, C HE3HAYUTEJIbHbIM
y4acTHeM BHUJIOB abopureHHou ¢uiophl. [IpoeKTHBHOE MOKPBITHE CHUJIBHO CHUXKEHO, 6oJiee
75% oT HOpMBI. /IuHAMKKa UMeeT XaOTU4eCKUH XapaKTep.

Takke ycTaHaB/JMBaJICA BHJ, OCHOBHOTO BO3/EMCTBUS: BbINAC, CEHOKOIIEHHWE, TMOXKaphl,
CeJINTeOHO-MPOMBIIIJIEHHOE, TPAHCIIOPTHOE, JIECOX03sIMCTBEHHOE, XUMHUYECKOe, peKpealMoH-
HOe, 3eMJie/leIbYecKoe, THAPOTEXHUYECKOE.

Pe3y/ibTaThl M MX 0GCYyXKAEeHHUE

B 2023 r. B [laBogapckoM [IpunpThilibe 661710 BbisiBJeHO 330 BUA0B COCYAUCTBIX paCTEHUU
U3 63 ceMelCTB. B OTHOLIEHNHU XO3AWCTBEHHOW 3HAYUMMOCTH: KOPMOBBIX pacTeHun - 118
BHU/I0B, JieKapCTBeHHbIX — 90 BUJI0B, MUILEBbIX — 53 BU/1a, MeJIOHOCOB — 78 BU/I0B, IJ0BUThIX —
25 BUJI0B, 1eKOPATUBHBIX — 63 BH/1a, TEXHUYECKUX — 25 BU/IOB.

[ToiiMeHHbIe pacTUTeJbHble coobiiecTBa [laByogapckoro [IpUUPTHINIbS NOAYUHSOTCS
JIOCTaTOYHO CTPOTOM U JIOTUYECKOU CTPYKType 3KOoJIoro-reorpadpuyeckoro 30HUPOBAHUS
NOWMBI.
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HauyasioMm cyK1eCCHOHHOTO pa3BUTHSA NIOMMEHHOMN PaCTUTENbHOCTH AABJISAIOTCSA IMOHEPHBIE
IPYNINUPOBKU U3 OJHOJIETHUKOB U 3KCIJIEDEHTOB HAa MOJIOJbIX OTJIOXKEHUAX asoBud. Ha
IPUPYCAOBBIX BajlaX C HEPa3BUTHIMU NOMMEHHbBIMH JI€CO-TYTOBBIMU T0YBAMHU POPMUPYIOTCSA
TOI0JIEBO-UBOBBIE JIeCca yPeMHOI'0 THIIAa C XOPOILO BbIpaXK€HHbIM KyCTAPHUKOBBIM PYCOM U3
KYCTapHUKOBBIX UB M LUIUIOBHUKOB. XapaKTepPHO BbICOKOE pa3HOOOpa3ue KPYyMHOJIMCTOBBIX
MHOT0JIETHHUX ABY/I0JIbHBIX ¥ BBIOLIMXCA pacTeHU . JlaHHbIN GaKT 00'bSACHAETCH OTCYyTCTBUEM
CEHOKOLIEHHUS U BbIllaca CKOTA, KOTOPble CUJIbHO NOBPEX/A0T Ha/l3eMHbIe OPraHbl paCTEHUH.
BTpaBocToe JOMUHUPYIOT JIMHHOKOPHEBHUILHbIe MHOT0JIETHUKH (NIbIpeX N0JI3y4YUH, KOCTpel
6€e30CTbIH, TPOCTHUK OOBbIKHOBEHHbBIM, BEHHUK Ha3€MHbIH) U3-3a BbICOKOM aJIJIlOBUAJIBHOCTU
6uoma.

OTHOCUTE/ILHO BbIpaBHEHHAas LeHTpaJibHas IOMMa XapaKTepusyeTcs MOWMeHHBIMU
JlyraMi Ha TMJpoMOp(dHBIX MOMMEHHbIX M04YBaX. B 3aBUCMMOCTU OT ypOBHSl yBJIaKHEHHS,
NIOJIOXKEHUA B MUKpopesbede U NPOJOJDKUTEJbHOCTH 3aJWBAaHUA NAaBOAKOBBIMU BOJAMMU
MOTYT GOPMHUPOBATHCA CJeAYIOIHE KIaCChl TIOWMMEHHBIX JIYTOB:

- OCTeNHeHHble Jyra (JOMUHUPYIOT KcepoMe30UTHble MHOTOJIETHHUE 3JIaKH, OJIBIHU U
pasHoTpaBbe. OTCYTCTBYIOT FTUTPOPUTHBIE OCOKH);

- Hacrosuiye Jyra (JOMHUHUPYIOT Me30QUTHble MHOIOJIETHHUE 3JIaKU M pa3HOTpaBbe C
BBICOKHMM y4aCTHEM KCepoMe30(pUTOB);

- cBexue Jiyra (JOMUHUPYIOT Me30pUTHbIEe MHOT'OJIETHUE 3/JIaKW U pa3HOTPaBbe C yYacTUEM
rurpoMe3odpuToB. OTCYyTCTBYIOT MOJIbIHU);

- cbIpble Jyra (JOMUHUPYIOT TUTpOMe30QUTHBIE MHOTOJIETHUKHU C y4acTUEM Me30QHUTOB);

- 3a60/104eHHbIE JyTa (JOMUHUPYIOT FTUrPOGUTHBIE MHOTOJIETHUE OCOKH U Pa3HOTPaBbe).

B ciiydyae mocTOAHHOTO BOJAHOTO NMOKPLITUA POPMUPYIOTCH IOMMEHHBIE TpaBsAHble 60JI0Ta
C IOMMHUPOBaHUEM MaKpOTUTPOPUTOB (TPOCTHUK OObIKHOBEHHDIH, KAMbII 03€pHBIN, pOro3
Y3KOJIMCTHBIM U 0coKa ocTpas). [laHHble KJaccbl NOMMEHHBIX JYTOB MOTYT GOPMHUPOBATHCA
KaK Ha IMIMKOQUTHBIX, TaK U Ha TaJIOQUTHBIX I0YBAX, YTO, B CBOIO 04Yepesb, Oy/ieT BJAUATH Ha
XapaKTep JJOMUHAHTOB. [JIMKOPUTHBIM MMOYBaM 60Jiee CBOMCTBEHHBI 3/1aKOBble GopMaL Ui,
raJoQUTHBIM NOYBAM 6oJiee CBOMCTBEHHBbI Pa3HOTpaBHble GpOpMaLUU C JOMUHHUPOBAHUEM
6000BBIX U MapEBbIX.

Hannune BblpakeHHbIX popM Me3opesbeda B BHJe NOUMEHHBIX NPOTOK C KPYTbIMHU
b6eperaMu 3aTpyZAHSET MexXaHUYeCKOe CEHOKOIleHHWe, U, KaK CJeJCTBHEe, BJedyeT 3a COOO0U
dbopMUpOBaHHUE KOMILJIEKCHOM JpeBeCHO-KYCTapHUKOBOM M JIYyTOBOM paCTUTENbHOCTH C
BbICOKHM OOMJIMEM KPYITHOJIMCTOBOI'O PAa3HOTPABbSL.

TunuyHasg npuTeppacHas NmoWMa UMeeT HU30bITOYHOE YBJAXHEHHE U MHUHepaJu3alUio
IOYBEHHOI'0 NMPOQUJIA, YTO CHOCOOCTBYeT (GOPMHUPOBAHUI0 NMOMMEHHBIX TPAaBAHBIX 0OJIOT
U TPaBOCTOEB C JOMHWHUpPOBaHUEM G0OOOBOr0 U MapeBOro pa3HOTpaBbd. [Ipy HaJIUUUK Ha
IepBOM HAaJIMOMMEHHOHN Teppace >XMBOTHOBOJYECKUX KOMILJIEKCOB MPOUCXOAUT YCUJIEHHbIN
BbIHOC OMOTEHHbIX 3JIEMEHTOB C POPMHUPOBAHHUEM COOOIIECTB HUTPOPHUIBHOTO KPYIMHOrO
pa3HoTpaBbs (KpanuBa JABYJOMHasi, KOHOIJISA COPHas, JIONYX BOMJIOYHBIM U 1Ip.).

[Ipy moBbILIEHUMH YPOBHA pesbeda U BbIXOZe OMOMa M3-10J NABOAKOBOIO pexUMa B
cocTaBe QUTOLEHO3a MOABJAKTCA a/l0BHadOOHble BHJbl: OCUHA, KOBBLIM, acTparasbl,
3eMJISIHMKA, J1Jaba3HUK LIeCTUenecTHbIA U np. PUTOLEeHO3bl IPUHUMAIOT YePThl 30HAJIbHON
pacTUTEJIbHOCTH, OJHAKO BCe el € COXPAHAIOT YepThl UHTPA30HA/IbHOCTH.
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C noBbllIeHHEM YPOBHS 3acoJieHus1 opMHUPYIOTCS rajoPUTHbIe OMMeHHblE 3KOCUCTEMBI
C IOMUHUPOBAHUEM COJIEYCTONYMBBIX U raJOPUTHBIX BUAOB (COJI0/IKA ypasibCKasi, CHTHUK
Kepapa, kepmek I'MesnHa, ropbKylla COJOHYaKOBasg W ropbKas, MOJIBIHU CEJUTpsiHasA U
MOHTHUNCKAsA, COUHbIE COJITHKH, OECKUJIbHUIIBI paccTaB/ieHHas W ToH4Yauas). [Ipu kpaitHeit
CTeleHU 3aCoJIeHHs Ha TOMMEeHHbIX COJIOHLaX IPOU3PaCcTaeT COJIEPOC EBPONENCKUM U TPYTHSAK
NPOCTEPTHIN.

BrisiBsieHbI ciefytolive UTOMHAUMKATOPBI 9KOJI0TUYEeCKUX YCJI0OBUH /151 JAaHHOTO pervoHa:

- Hasinyue B QUTOLEHO3€ OCHUHBI, aCTParaaoB, 3eMJISTHUKY, JIaba3HUKA LIeCTUJIeNIeCTHOTO —
OTCYTCTBHE NOMMEHHOT0 peXXUMa C OTJIOXKEHUEM alJII0BUs (BepHbI HHAWUKATOD);

- HaJiM4ue B TpaBocToe cUTHUKA Kepapa, kepMeka ['MesiMHA, TOHMOJMMOHA KPacUBOro,
rope4yaBKH JIETOYHOU — KapOOHATHbIe OYBbI TSKEJI0T0 MEeXaHUYeCKOI'0 COCTaBa C epuosu-
YeCKHMHU MepechIXaHUSIMU BepXHEro OYBEHHOI'0 FOPHU30HTA (BEPHbBINA UHAUKATOP);

- BBICOKOE O00WJMe KayuMa MeTeJsibyaToro (copl-sp) - JIyroBO-CTENHON YpPOBEHb
yBJIQXKHEHU S HA KAPOOHATHBIX MOYBaX (YAOBJETBOPUTENbHBIM UHAUKATOP);

- IOMUHHAPOBaHMe B TPABOCTOE JIYIMHHOKOPHEBULIHBIX 3J1aKOB — BbICOKas a/I/IIOBUAJIbHOCTb
IPH JIETKUX MecYaHHbIX ppaKIUAX aJ/IIOBUS (YA0BJIETBOPUTENbHBIA HHAUKATOD);

- JIOMUHUPOBaHMe B TPABOCTOE JIEPHOBUHHBIX 3/IAKOB U CTEPXKHEKOPHEBOI'O MHOT'0JIETHETO
Pa3HOTpPaBbS — OTCYTCTBUE aJIJIIDBUAJBLHOCTH U IIOCTOSTHCTBO MECTOOOHUTAHUS 6€3 HapyIlleHU M
11€JI0CTHOCTH NOYBEHHO-PACTUTEJNbHOIO NOKPOBA (YA0BJIETBOPUTEbHBIA HHAUKATOD);

- HaJIMYMe B TPABOCTOE KPYMHOJHUCTOBOrO Pa3HOTPaBbsl (6OPIIEBUK CUOUPCKHUM, JIOMyX
BOWMJIOUHBIM, KpallMBa ABY/IOMHasi ) - BbICOKOE COJlep:KaHHe BIIOUBe a30Ta (BepHbIM MHAUKATOD);

- JIOMUHUPOBAaHHE OCOKH OCTPOM - KHCJble TsKeJible JIyroBO-060JIOTHbIE MOYBBI C
HENOCTOSIHHbIM BOJHBIM PEXHWMOM: OT 3aJIMBaHUs Ha y6uHy A0 50 cM [0 mepechiXaHUs
BepXHero ropu30HTa MOYBHI (YA0BJETBOPUTENbHBIA HHAUKATOD);

- JIOMMHUPOBaHHE KOCTpela 6e30CTOro — necyaHHbIM a/JJIlDBUM HAa NPUPYCJ0BON MOKMe
(yZiOBJIETBOPUTENbHBIA HHAUKATOD);

- JJIOMHHHMpOBaHUe 60060BOTr0 pa3HOTpaBbsl — BbICOKAs CTelNeHb MUHEpaJU3alUu MOYBbI
IPY HU3KOM COJIep>KaHUM a30Ta (YA0BJIETBOPUTEIbHBIA UHIUKATOP);

- JOMMHHUPOBAaHUE CpeJiHE- U KPYNHOBEPXOBbIX 3JIaKOB NPU HU3KOM OOUJIMHU 6OO6OBBIX
- BBICOKOE COJiep>KaHue a30Ta U HHU3Kasg MHUHepaiu3alus MO4YBbl (YZ40BJIETBOPHUTEJbHbIN
WHJUKATOD);

- IOMUHHpPOBaHHE MaKPOrurpopuToB (TPOCTHUK, KAMBILII, pOro3) yKa3blBaeT Ha CPEJHIOIO
IJIyOWHY 3aTOMNJIEHUs TPaBAHOro 60oJsiotra B 1 M + 50 cM (BepHBIM UHAUKATOP);

- JIOMUHUPOBAaHHE aupa GOJIOTHOrO U CTPEJIOJUCTOB yKa3blBaeT HA CPEJHIO VIYOHUHY
3aToINJ/IeHus TpaBsgHOro 60s10Ta B 50 cM, HO He r1y6ke 1 M (BepHbIA HHAWUKATOD);

- Npou3pacTaHhe YKOPEHSIIUXCSA THAPOPUTOB C MOBEPXHOCTHOIJIABALUMH JIUCTbIMHU
(KyBILMHKH, KyObIIKH, YUJIUM, TEJ0Ope3 aJI03BU/IHbIM) YKa3bIBaeT Ha MyOHUHY BojgoeMa B 1,5-
2,5 M co cTosiuel UM c1abo TeKyluiel BoJoHW (BepHbIM UHAUMKATOP);

- JOMHMHHUpOBaHHE IMOBEPXHOCTHOIJIABAKOLUX MUKPOrUApodUTOB (psiCKa, CaJbBHUHUSA)
WHAULHUPYET CIIOKOMHYI0 BOJHYI0 OBEPXHOCTb 6€3 BOJIH U TeuyeHHUs (BepHbIN UHUKATOP);

- JOMUHUpOBaHHE KCepPOOUJIbHBIX TaloPUTOB - cyabdaTHOE 3acojieHHe TOYBBI
(yZi0BJIETBOPUTENbHBIA UHAUKATOD);
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- JOMUHUPOBAaHUE CYKKYJIEHTHBIX FaJI0QUTOB — XJIOPU/IHOE 3aCOJIeHUE MOUBHI (YA0BJIETBO-
pUTEIbHbIN UHAWKATOP).

Ha ocHOBaHMMU aHa/M3a JIUTEPATYPHBIX AaHHbIX [14-17] ycTaHOBJIeHO, 4YTO ¢iopa Teppu-
TOPHUHU COAEPXUT 9 KPAaCHOKHUKHBIX BUZIOB:

Pulsatilla patens (L.) Mill. - [IpocTpes packpbITbIA

Rosa pavlovii Chrshan. - [llunoBHuk [laBsoBa

Nymphoides peltata (S.G.Gmelin) O. Kuntze — Bo/IOTHOI|BETHUK LMTOJIUCTHBIN, KyBIIMHKO-
BUHBIN

Rhaponticum carthamoides Willd. Iljin. - BosibiierosioBHuK cadyiopoBUgHbIHN (J/leB3es)

Tulipa biebersteiniana Schult. et Schult. fil. - Tronbnan bubepiTeliHa

Ornithogalum fischerianum Krasch. - [ITunemiedHuk ®uiiepoBcKU

Hemerocallis lilio-asphodelus L. - KpacogHeB »éa1TbIN

Cypripedium guttatum Sw. - BaliMa4yoK NATHUCTBIN

Stipa pennata L. - KoBbl/Ib NepUCTbIN

Bo BpewMs noJieBbix 06cieoBanui 2023 rojia npy J0CTaTOUHOM OOMJ/IMU ObLIM OOHAPYKEHDI
TOJIbKO KPAaCHOKHWXXHbIH Stipa pennata L., peakuil BUj, Saussurea robusta Ledeb; u peJIuKTbI
Equisetum sylvaticum L., Nuphar lutea (L.) Smith., Nymphaea candida ]. et C. Presl. u Nymphaea
tetragona Georgi [18, 19].

Cnenyet ykasaTb, uTo B nepuof ¢ 2004 no 2023 roa HU pa3y Ha TEPPUTOPHUU MOUMBI
[TaBnogapckoro IlpuupThilibsg He Obl1 oTMeudeH Rosa pavlovii Chrshan, 4To cTaBUT mof,
COMHEHMeE ero NporuspacTaHve Ha JAHHOM y4acTKe B HACTOsllee BpeMsl.

BriaBienHoe B 2023 r. ¢siopucTUyeckoe pasHoobpasue cocTtaBjsseT 60% oT obiiero
4yycJia BUJIOB, OTMEUYEHHBIX JI/11 JAHHOW TePPUTOPUU paHee — 549 BUJI0B U 74 cemelcTB [14].
OTcyTcTBUE B CIMCKE BHU/I0OB OOJIBLIMHCTBA 3peMepoB U 3GeMePOUIOB CBS3aHO C MPOBEJEHUEM
¥ccJleJOBaHUM B JIETHUM NIepUO/, KOT/Zia 3Ta IPyIIa pacTeHUH yKe 3aKOHUYMJIU BereTalUIo.

[IproLieHKe aHTPONOTreHHOI'0 BO3/[eICTBHUSI HAIOMMEHHbIE 3KOCUCTEMBI C/1elyeT yYUThIBaTh
aHTPONOTeHHOe 3aperyJMpoBaHue cToka peku. B 2023 r. B nepuo/ naBojika 66110 3aTOIJIEHO
36% muowaan noWMbl. HejocTaTok MaBOAKOBOrO 3aTONJIEHUMS BMeCTe C aHOMaJsIbHOU
»KapoW Y 3acyxod B Mae U uioHe 2023 r. BbI3BaJIO yCUJIEHUE apUu3alui U rajopUTU3aL U1
NOMMEHHbIX 3KOCUCTEM U CYLeCTBEHHOE CHUXEHHU ypPOKalHOCTH TpaBoCTOeB. KocBeHHbIM
BJIUSIHUEM TH/JPOTEXHUYECKOTO BO3JE€UCTBUS SIBJSETCS YTSHKeJeHHe MeXaHW4YeCcKOro coc-
TaBa a/UIIOBUAJIbHBIX OTJIOKEHUH, B TO BpeMs KakK JierKUe NecyaHHble QppakLUU 0CcefarT
nepeJ, TUAPOTEXHUYECKUMU COOPYKEHUSMHU. YTshKeJeHHWe aJlJIlOBUSl CHWXaeT obuine
JUIMHHOKOPHEBULIHbIX pACTEHUN B COCTaBe NOMMEHHBIX JYTOB.

Bo/IbLIIMHCTBO 06C/eJ0BaHHbIX YYaCTKOB MOWMBbI MOJBEPrajvcCh BO3JEUCTBUIO B BU/IE
BbIlaca, peKpealuu U ceHokolleHUs1. Hanbosbasg aHTponoreHHass TpaHCcpopMaLUs OTMe-
YyeHa /1J1s1 y4acTKOB B 10>KHOU yacTH [laBiogapckoro [IpuupThILIbSA B Ipe/iesiax OnyCTbIHEHHON
CTeNHOM NOJA30Hbl HA TEPPUTOPUU Malickoro u JlebsKkMHCKOro palioHOB. [louBeHHO-pacTH-
TeJIbHbIA NOKPOB ObLJ IOJIHOCThIO HAPYLIEH, M yYaCTKU XapaKTepU30BaIUCh KaK KaTaleHO3bl.

/I aHTpONOreHHOT 0 HapylleHHUs Bbl/ieJIEHbI cleAyouie QUTONHAUKATOPHI (Tabsauna 2):
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Ta6smna 2

BuABI aHTPONOreHHOT0 BO3/eMCTBUA U CTelleHb HAPYLIEeHHOCTH PACTUTEe/IbHbIX COOGIEeCTB
B noiime [laBnogapckoro [IpunpTeimbs, 2023 .

Bug Bo3zelictBus | CTeneHb HapylleH- BoTaHHWYecKre HHAUKATOPbI
HOCTHU
BbINac CKOTa cpefHsAs Xanthium strumarium, Artemisia austriac, Festuca
valesiaca (yn0BJeTBOPUTENbHBIN HHINKATOP)
CUJIbHad Xanthium strumarium, Hordeum jubatum,
(ymoBJIeTBOpUTENbHBIA HHAUKATOP)
O4YeHb CUJIbHAA Xanthium strumarium, Taraxacum officinale, Cirsium
esculentum, Ceratocarpus arenarius
Karactpo-puueckass | Xanthium strumarium (BepHbIH HHINKATOP)
CEeHOKoLleHue | ciaabast OTcyTCcTBHE MOAPOCTA JIPEBECHO-KYCTAPHUKOBBIX
BU/JI0B, oTcyTcTBUE Heracleum sibiricum, Urtica dioica,
Arctium tomentosum
cpenHss Plantago, Rumex confertus, Trifolium repens
(ymoBJIeTBOPUTENbHBIA HHAUKATOP)
arpoTexHu4yeckoe | cjaabas, Achillea nobilis, Berteroa incana c 06uneM «Sp» U
JIOKaJibHast Bblllle. Ha HafimoMMeHHbIX Teppacax }KUTHSIK U JIIoLep-
Ha MOCeBHas C 0GUJIUEM «SP» U Bhlllle. (YI0BJIETBOPH-
TeJbHbIA UHANKATOP)
pekpearus cnabas BoTaHHW4YecKHe HHAUKATOPbI OTCYTCTBYIOT
cpeaHsis BoTaHHW4YecKre HHAUKATOPbI OTCYTCTBYIOT
CUJIbHAS Xanthium strumarium, Polygonum aviculare, Plantago,
Potentilla anserina (yZ0B/€TBOPUTEIbHBINA HHIUKATOP)
OYeHb CUJIbHas Xanthium strumarium (BepHbIA HHAUKATOP)
Katactpo-puyeckasas | Xanthium strumarium (BepHBIH UHAWUKATOP)
3axJiaMJIeHue CUJIbHas GOTaHUYECKHE UHUKATOPbI OTCYTCTBYIOT
MyCOpOM
NOXKaphbl OYeHb CUJIbHas G0TaHUYECKHE UHUKATOPbI OTCYTCTBYIOT
XUMHYEeCKoe OYeHb CUJIbHas OG0TaHUYECKHE UHUKATOPbI OTCYTCTBYIOT
BO3/elCTBHE
TeIJI0OBOE cpenHee O6OTaHWYECKHE UHUKATOPbI OTCYTCTBYIOT
BO3/lelCTBUE
OCBIIIY TPYHTA cpenHAd Artemisia procera, Leymus racemosus, Xanthium
strumarium (yAOBJIETBOPUTENbHBIN HHAUKATOP)
OTCYTCTBYET ycJI0BHO poHOBas OTCYTCTBHE COPHO-PYAepaJbHbIX BUJ0B
pacTUTENbHOCTD (BepHBIN HHAUKATOP)

Kak nmokasniBaeT Ta6JII/ILla 2, Ha4WHas co CpeaAHEro YpOBHA aHTPOIIOT€HHOTI'O BOB,ELGFICTBHH,
Ha6JII-O,ELaeTCH KOHBEPreHTHOe CXOXJeHHWe MHAWKATOPHbLIX BU 0B, HauboJiee YHUBepCaJIbHbIM
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Y3 KOTOPBIX SIBJISIETCS AYPHUIIHUK 0ObIKHOBEHHBIH. [IJ151 M0XKAapOB, XUMHUYECKOTO U TENJI0BOT0
BO3/1eMCTBUS O0TaHUYECKHE UHUKATOPHI yCTAHOBUTD He MPeJCTaBASAETCS BO3MOXXHBIM.

Cpeau OCHOBHBIX yrpoxamuux ¢GaKTOpoB /[jii OOTaHHWYEeCKOro OHOpa3HO0Opasus
UpThILICKOM MOMMBI MOXKHO YKa3aTh CeyoLie BOCEMb YTPO3:

1) U3MeHeHHMe r'U/Ip0JIOTMYECKOr0 pexuMa peky UpThIll U coOKpallleHHe CPOKOB U 00'beMOB
naBoAKoB. [laHHBIKM (aKTOp fABJSAETCA I[VIaBHBIM TPUTepOM apuu3aluyd U rajopuTulaluu
OMMeHHBbIX 3KocucTeM. HefjocTaTouHast MHTEHCUBHOCTD NTaBOAKOB 0COOYI0 YIrpo3y NpejcTaB-
JiieT JJ1s1 60J1ea/IbHBIX PEJIMKTOBBIX TUApoPuTOB — Nymphoides peltata (S.G.Gmelin) O. Kuntze,
Nuphar lutea (L.) Smith.,, Nymphaea candida]. et C.Presl.u Nymphaea tetragona Georgi., Trapa spp.,
KOTOpBI€ M3-3a YCUJIIEHHOT0 06MeJIeHUsI U 3apacTaHUsl IOMMEeHHbIX BOJLOEMOB IIPU OTCYTCTBUU
€CTeCTBEHHOU MPOMBIBKH UX pycCJia MOTYT UCYE3HYTb U3 COCTaBa QpJIOPbl TEPPUTOPUH.

2) Ucnosib30BaHUE MOMMEHHBIX YTOAUN [I/151 BblNaca CKOTa. [loMMMO NpsiMOro BO3/1eHCTBUSA
Ha TPaBOCTOW NpH ero noejaHWM NPOUCXOAUT UHTEHCUBHOE MeXaHHWYeCKoe BO3/elCTBUE Ha
NOMMeHHbIe MOYBbI, YTO BJIeYEeT 3a COOON HapylLleHUe LIeJIOCTHOCTU MOYBEHHOTO MOKPOBA,
dbopMuUpoBaHUEe CKOTOOOMHBIX KOUY€eK, 3a00/1a4MBAaHHI0, 3aCOJIEHUIO U BOJIHOW 3PPO3HU.

3)OcyuiecTBIeHUE BECEHHUXIAJI0B CyX0M TPOLLIOroAHe TpaBbl. BeceHHM e a/ibl 0Ka3bIBAIOT
cepbe3HOoe BO3JeMCTBUE Ha LIeHONOMNY/ISALLMY TOMMEHHBIX 3¢eMepoB U 3PpeMepoUIOB, a TAKKe
Ha JJpeBeCHO-KYCTapHUKOBYI0 PACTUTEJNbHOCTD.

4) Hecob6Jito/leHHMe pexuMa BOJOOXPAaHHOM 30HbI C BbIIACOM M BOJAONOEM CKOTa Ha
6epery peku. CiefCTBUEM HaXOXJEHUs CKOTa Ha Gepery HpThillla SABASETCA YHUUTOXEHUE
MOYBEHHO-PACTUTEbHOI'0 TOKPOBA KaK MPSIMbIM BO3/1€MICTBHUEM KUBOTHBIX, TAK U KOCBEHHBIM
3pPO3UOHHBIM BO3/IeiICTBUEM TE€YEHHS PEKHU.

5) Co3paHue ru/ipoOTeXHUYECKHX COOPYKeHUH B BU/ie AaMb6. [lonbITKY CO3jaHUS TMMAaHHOTO
opoiueHus B Jle6skuHckoM U MaiickoM parioHax [laByiojapckoil 06J1acTy IPUBEJIU B COBOKYII-
HOCTHU C NepeBbINacoM K NOJHOM JlerpaZaliii MOYBEHHO-PACTUTENbHOIO MOKPOBA C yTepen
YToZibSIMU CITIOCOOHOCTH K CAMOBOCCTAHOBJIEHUIO U TPOAYKTUBHOCTH. [laMOBbl SIBISIOTCS UCKYCT-
BEHHbIM 6apbepoM Ha NYyTH BeCEHHEro MaBO/Ka, JIMIIAIOT OTCeYeHHble CerMeHTbl BOJHOIO
obecneyeHHUs ¥ OTJIOKEHUS TIOMMEHHOT0 a/IJIIOBUS — OCHOBBI IJIOZ0POAUS U IOYBOOOPAa30BaHUs
NOWMEHHBIX IOYB.

6) He3akoHHBIN COOp AEKOPAaTHBHBIX KPACHOKHMXKHBIX PAaCTEHUW NpeJCTaBJIsSIeT Yrpo3y
TakKUM BUAaM, Kak Pulsatilla patens, Tulipa biebersteiniana, Ornithogalum fischerianum,
Hemerocallis lilio-asphodelus v Cypripedium guttatum.

7)PacnaiikacrenHbixjaH/madToB HaHAAOMMEHHbIX Teppaccax,a TaKXKe UX UCTI0JIb30BaHUe
N0/, BbINAC CeJIbCKOXO3SIMCTBEHHbIX >XMBOTHBIX SBJSIOTCSA T[JIaBHOW Yrpo30d MNOMyJSLUSAM
Stipa pennata, KoTopble B HacToslee BpeMs aKTUBHO 3aMeLal0TCs Ha NONYJ/ISALMY TUITYaKa U
MOJIBIHA aBCTPUHCKOH.

8) AHTpomoreHHasi HHBa3us 4yXepoJHON ¢Jiopbl UM GUOJIOTUYECKOe 3arpsisHeHue. U3
npejAcTaBUTeed ajBEHTUBHOM (Jiopbl HauboJlee arpecCUBHOE MOBeJleHUe OTMe4eHo y Acer
negundo L., Echinocystis lobata (Michx.) Torr. et Cray u Cyclachaena xantifolia (Nutt.) Fresen.,
KOTOpbIe BHE/IPSIKOTCS B €CTECTBEHHBIE COOOLIECTBA U BITECHSIOT U3 HUX aOOpUTeHHbIE BU/IbI.

Jl/1s1 coxpaHeHUs1 NOMMEeHHbIX 3KOCUCTEM HEOOX0MMO obecrieyeHre eCTeCTBEHHOT0 IM/po-
JIOTUYECKOTo0 pexkuMa MpThliia, Ipy KOTOPOM TepPUTOPHS MONMbI 3a/1MBaach Ha JOCTAaTOYHO

36 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



AnmponozenHas, mpaHcPopMa sl pacmumerbH020 noKposa notimut pexu Mpmuliu

NPOJOJKUTENIbHBIN MEPUOJ MOYTH exerogHo Ha 89-97% oT eé miomaau ¢ eCTeCTBEHHOU
IPOMBIBKOM pyceJl MHOTOYHCJIEHHBIX MPOTOK, CTApHUl, U 03€p, a Takke 3a00JI04EeHHBbIX U
3aCOJIEHHbIX YYaCTKOB.

CoxpaHeHMe UMeWLUXCSA TEHAEHIMU B NMPUPOAONOJb30BAHUM HAa TEPPUTOPHUU MONUMBI
WpThliia B 0JITOCPOUYHOM NIepCIEKTUBE OYIET UMETh CAeIyIolHe MOCAeCTBUSL.

Ycunenve apuausanuy Y rajopuTU3aldU MOMMEHHBIX 9KOCUCTEM C MOC/e/0BaTebHbIM
3aMellleHHeM KJIaCCOB NMOMMEHHOM pacTUTEeJbHOCTH B 3aBUCUMOCTU OT JIAHAIAPTHOTO
NOJIOKEHUSL. YMeHbLIEHHEe LeHOTUYeCKOM POJIM U NMPOAYKTUBHOCTHU JJMHHOKOPHEBULIHbBIX
BEPXOBbIX 3/1aKOB. 3aMeHa IIeHHbIX KOPMOBBIX 3HAKOB Ha CTEPXKHEKOPHEBOE IJI0XO MoeJaeMoe
Pa3HOTpaBbe U OJIbIHYU, KOTOPOE 3a CUET ITyOOKONPOHUKAIOIEH KOPHEBOU CUCTEMBI CITIOCOOHO
obecnedyuThb ce6s1 TPyHTOBOM BoA oM. CHMKeHHE 06U/ Me30pUIbHOTO pa3HOTPaBbs U 3aMeHa
ero Ha I0JIbIHHbIM TPaBOCTOM.

OTCcyTCTBHE eCTeCTBEHHON NPOMBIBKU pyces MOMMEHHbIX BOJOEMOB CIIOCOOCTBYET HX
YCUJIEHHOMY 3aWJIEHHI0, MeJIeHUI0 U 3apacTaHUI0 MO CAeAyleMy CyKLeCCHOHHOMY DPSAY:
PAECTBI U yPYTH — KYBUIMHKH, KYObIIIKH, YUJIUM, TEJI0PE3 — MAKPOTUTPOPHUTHI — aup, CTPEJIOJIUCT
- 0COKH - Me30rurpoduibHoe pasHoTpaBbe (60K ce/loH, JepOeHHUKH, JIIOTHKH U 1P ).

Bbinac u BoAomoN ckoTa Ha 6epery UWpThilla NPUBOASAT K YHUYTOXKEHHIO MOYBEHHO-
pPacTHUTENLHOTO MOKPOBA C MOCJAEAYIOUIMM Pa3MbIBOM KOPEHHOro Oepera U YHUUYTOXXEHUIO
LeHHBIX MAaCCUBOB NOMMEHHBIX YTOAUM.

3MMHUE NaBOJAKU SBJISIOTCA YTPO30U [/ €CTeCTBEHHOTO CEMEHHOTO BO300OHOBJIEHUS
NOMMEHHBIX JIECOB HAa MOJIOZbIX OTJIOXKEHHUSIX PEYHOr0 a/IIOBUS. B pe3ysbTaTe 3aTOMJEHUS
JIpEBECHOI0 MOAPOCTAa B 3UMHUIU NepuOoJ, IPOUCXOAUT ero BMep3aHue B JieJ C NOC/AeAYI0IUM
Pa3pbIBOM MOJIOJIbIX PAaCTEHUHN U UX rubesibio. [lorubInii pacTUTEbHBIA MOKPOB NepecTaeT
BbINOJIHATH QYHKIUIO aKKyMYJISILLUU aJ/IJII0OBUS, BECHOW BO BpeMs MaBO/IKa MPOUCXOJUT Pa3MbIB
MOJIOZIOTO aJIF0BUS U HapyllleHHe Hauya/IbHbIX 3TAMOB CYKIIeCCHOHHBIX 3BeHbeB GOPMUPOBAHUS
NOMMEHHOI'0 NOYBEHHO-PACTUTEJNIbHOTO IOKPOBA.

[J1aBHBIM JUHAMHUYECKUM TPEH/IOM YMEHbIIIEHHS] 060'b€MOB IMAaBO/IKOB Oy/leT KOHBEPTEeHTHOE
cOMKeHUe MOMMeHHbIX GUTOLIEHO30B B HAlIpaBJIeHUH KBa3UKOPEHHbBIX PaCTUTE/bHBIX GpopMa-
I[UM C COOTBETCTBYIOIEN MOTepeld 6GMOpPa3HOOOpa3Us 32 CUET BbIMaJleHUSI UHTPA30OHATbHOMN
rurpoMe3opuabHOM GUTOKOMIIOHEHTHI.

i coxpaHeHUsl pacTUTENbHOrO TOKPOBA MOMMbI peKu MpThIll KelaTeJbHO 00eCleyuThb
eXerofjHoe 3aToljieHHe nouMbl A0 80% eé miowaau, Npou3BOAUTH NPUPOJOO0XPAHHbIE
IOMYCKU B JiBa 3Tana: BeCeHHUU (ampesib-Mail) U paHHe-JeTHUH (MIOHB). B MecTax Hain4us
JaM6 B noiMe UpThiiia JlebsxkMHCKOro U Maiickoro pailoHOB LieJieco06pa3Ho MPOBECTU HHBEH-
TapU3aLUI0 UX COCTOSTHUS C PEMOHTOM BOIONPOINYCKHOM IIJTIO3HON CUCTEMbI UJIU JIEMOHTAXKOM
flaMb [aJig obecnedyeHHUs] €CTECTBEHHOTO THUAPOJOTMYECKOrO0 peXMMa Ha HapylleHHbIX
NOMMEHHBIX TEePPUTOPUAX. MaKCUMa/JibHO HU36eraTb 3UMHHUX MOMNYCKOB BOJAbI U3 CHUCTEMBI
BOJIOXpaHUJIMLY [IJIs COXpaHEeHHUS NOJPOCTa JPeBECHO-KYCTAPHUKOBBIX PACTEHUM Ha y4yacTKax
MOJIOJIOW TPUPYCJIOBOU MONUMBI.

3anpeTUTh BbINAC CKOTA Ha MOWMEHHBIX YroAbsX U HCIOJb30BaTb MOUMEHHbIE Jyra
WCKJIIDUUTEJbHO [Jis1 CeHOKolleHHs. CeHOKOllleHHe MPOU3BOJUTh B Pa3/iMYHbIE CPOKHU AJis
obecneyeHUsI BOSMOXKHOCTH CEMEHHOI'0 BO30OHOBJIEHHUS JIYTOBBIX TPaB. JlJ11 KaXK0ro ceJIbCKOTo
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OKpyra Heo0XO0AMMO pa3paboTaTh HAY4YHO OOOCHOBAHHbIE CEHOKOCO- U MacOHUIE060pOTHI
M 00ecrneyuTb KOHTPOJIb MO HX COOGJIIOJIEHUI0 JJis TMpeAOoTBpallleHUs Iepe3KCIyaTaluu
pacTuTesbHbIX coobuecTB bapanos [20].

3anpeTuUTh eXKero/iHble BeCEHHUE MaJlbl MPOLILJIOTOHEeH TPaBbl B MIOMMEHHBIX yrofbsx. Opra-
HU30BaTh NPOQPUIAKTUYECKHME MepONpPUATHS Cpelu 3eMJIeNoJib30BaTesel ¢ pa3bsCHEHUEM
IOPUAUYECKON OTBETCTBEHHOCTHU U MIOCJIeICTBUI TO/IP)KOTOB.

Heo6xoiMMO OCyILECTBJISATh KOHTPOJIb 32 UHBa3uel BUJIOB aJiIBEHTUBHOU (JiOpbl, MOHU-
TOPUTb COCTOSIHME MOMYJISILIMIA HauboJsiee arpecCUBHBIX eé mpejcTaBuTesiel. Llesiecoo6pa3Ho
IPOBOAUTDL BbIKallMBaHUWe OOHApY>eHHbIX 3apociel Cyclachaena xantifolia no Havyana eé
CEMSIHOIIEHHUS C UIOHS M0 CepeIMHY HUIOJISL.

0O6ecneyuTh MeponpUsATHS 10 NTPOPUIAKTHUKE EPEIKCIIyaTaL U U BOCCTAaHOBJIEHUIO HApy-
IIeHHbIX CO061eCcTB. JJaHHble MEPOTIPUATHS Heo6x0AMMO AU depeHIUPOBATh B COOTBETCTBUU
CO CTeNeHbI0 HApyIIEeHHOCTU 3KOCUCTeM. /Il OYeHb CUJIBHO U KaTaCTPOQUUECKU CHJIbHO
HapyIlleHHbIX TEPPUTOPUN HEOOXOAHMMO MPOBeJleHHe KOMIJIEKCHON KOPEHHOW MeJIMopalyuu
C 3aBO30M IIJIOJOPOJHOTO IPYHTa, OCEBOM COOTBETCTBYIOLIEN MOJIOKEHUIO B JaHAapTe
TpaBOCMeCH U3 MEeCTHbIX BH/JIOB pacTeHWH, nosvBa buprokoBuu [21], mpeaoTBpaleHUs
BOJHOM M BETPOBOM 3pO3UM C HENOMNyLeHUWeM 3KCIJIyaTalUu [0 IOJIHOTO 3aBeplieHUs
BOCCTAaHOBUTEJIbHOM CyKlleccuu AHapeeB [22]; Auapees [23]; ’KepykoB [24].

BbIBOABI

Ha o6cnenoBanHoi TeppuTopuu B [laBnogapckom IlpunpThitibe B 2023 T. 661710 BbISIBJIEHO
330 BHUAOB COCYAUCTBIX pAacTEHUN M3 63 ceMeuCTB, 60JbIIMHCTBO U3 KOTOPbIX UMEKT OJHO
WJIU HECKOJIBKO XO3AKWCTBEHHbIX 3Ha4eHUU. PeIKUMU U oXpaHsAeMbIMU ABJAAKTCA 14 BUIOB
pacTeHuH, U3 KOTOPBIX AeBATh BU0B BHeceHbI B KpacHyto kHury KazaxcraHa.

Kak mnpaBusio, o6cieoBaHHble y4aCTKU MO/ BEprajvich BO3JEUCTBUI0 B BUJE BbINAca,
peKpeanuy U ceHOKoleHud. [l ABYX JIOKAJIbHBIX y4aCTKOB XapaKTEPHO CUJIbHOE XMMUYeCKOoe
3arpsizHeHMe. /i1 0lHOT0 JIOKAJIbHOT0 y4acTKa OTMEeUY€eHO TeNJI0BOe 3arpsi3HeHUE OT AKCYCCKOM
I'P3C.

Haubosibiiasg aHTponoreHHass TpaHchopMalyds oTMedeHa JJis yYacTKOB B HXKHOM 4acTH
obs1acTu. [IouBEHHO-paCTUTENBHBIN MTOKPOB HAa TpexX y4yacTKax ObLJI MOJHOCTbIO HAapyLIeH U
3KOCUCTEMBI XapaKTEePU3YIOTCA KaK KaTalleHO3bl.

Haubosiee yHuUBepca/bHBIM WHAUKATOPOM CHUJIBHOM M OY€Hb CUJIBHOM aHTPONOTeHHOU
HapylleHHOCTU B UpThILICKOM NOWMe fBJAAETCA AYPHUIIHMK OObIKHOBeHHBIM (Xanthium
strumarium L.)

duHaHCUpOBaHHeE
JTta paboTa ObL1a oA epkaHa [[porpammoit niesieBoro prHaHcupoBanus BR18574062.
KoH/IMKT nHTEpecoB

ABTOp 3asBJII€T 06 OTCYTCTBUU KOHQJIUKTA UHTEPECOB.
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B.A. KaMKMH
Topatireipos yHusepcumem, Ilassnodap, Kasakcmau

EpTic e3eHi >KaiiblJIMaCbIHbIH, 6CIMAiK )KaMbLIFbICBIHbIH, AHTPONOTeHAiK TYpJIeHyi

AHpaTna. Makanaia THAPOJIOTHUSJIBIK, — PEXHUMHIH ~ aHTpPOMOTreHAiK  TpaHcdopMalUschl
*KargaibiHga EpTic e3eHiHiH »KaWbIFbIHAAFBI Ka3bIK Aasa 6eJiri ([TaBimomap Eptic enipi) meringeri
OCIMJIIK »KaMBLIFbICBIHBIH, Kasipri »kargalbl KapacTbelpbliajbl. KalbliMa eCIiMJIK KaMbLIFbICBIHBIH
Heri3ri K/acTapblHbIH, JAHAWAPTTHIK GesriseHyiHe cumnatrama Gepinexi. XaWbliblM, pekpeanus,
men 1maby, epT, KaTThl TYPMBICTHIK Ka/JJbIKTapMeH 3ajajJlaHybl 9He T.6. TypiHJeri eciMAik
»KaMbLJIFbICbIHA aHTPOIOreHiK 9Cep eTeTiH Heri3ri pakTopsapbl KepceTiireH. bysiny kputepuiiiepi
MeH HWHJUKaTopJapbl a3ipseHfi. boTaHukanblK 6UO0aMyaHTYPJIIKTIH cAnaTTamMackl GJOpaHbIH
HIapyallblIbIKTA Maijasany 6aFbIThl 60MbIHIIA (KeMIUeIl, AJPiJliK, TaFaMAbIK, 6aa eciMJiKTepi, yJbl,
COH/IIK, TeXHUKA/BIK 6cCiMiK TypJiepi) TasAall OTBIPbIN KeJTipijreH. 9/ebu JepeKTepre CyHheHCeK,
alMaKTbIH ¢JiopackiHAa 9 KbI3bl1 KiTallKa eHreH Typi 6ap eKeHiri alThliazpbl, 6ipak gaJa/blK 3epTTey
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Ke3iH/le KpI3bLa KiTanka eHreH Tek Stipa pennata L anbiKTa/iFaH. BoTaHUKabIK 6M02pTYpIiisikke acep
eTeTiH Heri3ri ceris Kayin cunaTTaJjiFaH: 63eHHiH THAPOJIOTHSJIBIK PEXUMIiHIH e3repyi; kalblJMaJibl
HIaJIFbIHAAp ayMaFbIH/a M/ 2Kal0; KYPFaK eI TiH KOKTeMT1 KyJ1aybl; ©3€H }KaFachbIH/|a MaJIKato; 6ereTtep
TYpiH/ZlE THUAPOTEXHUKAJIBIK KYPbLIbICTAp KYpy; COHAIK KpI3bLI KiTam eciMAiKTepiH 3aHCBI3 KHHAY;
»KalblIIMa YCTiHZeri Teppaccasiap/a Aaja JaHAwadTTapblH XKbIPTY; 6erje ¢popaHblH aHTPONOTeH ik
VMHBa3usChl. [e000TaHUKABIK CHMATTaMalap/bl Tal[ay Heri3iHAe OChl aliMak, YLIiH 3KOJIOTHUSAJBIK
KafjalaapAply, QUTOMHAMKATOpJAphl (bUIFAILAHABIPY, TY3/[laHy, TOMNbIPAKTbIH XUMUSJIBIK >KJHe
MeXaHUKaJbIK KypaMbl, }KalblJIbIM-AbIK XKYKTEMe XaHe T.0.) aHbIKTaAAbl. Tepic aHTponoreH ik acepai
asaiTy, TYpJiK KoHe LleHOTHKaJbIK 6H0aNyaHTYPJIMIKTI caKTay koHe KJIUMATThIH e3repyi MeH Eprtic
©3€HiHiH Kasipri TpaHcllekapaJjblK NaWJajaHybl KaFJalblHAa Oy3blIFaH ayMaKTapAbl KaJslblHA
KeJITipy Taciifepi 60MbIHIIA YCIHBIMAAP YCbIHBLIBIL.

Ty#in ce3gep: Eprtic e3eHi, *kalbLiMa, eciMAIK >KaMbLIFbIChI, aHTPONOTeHAiK TpaHcpopmalus,
duTouHANKaTOpPIAp, OY3blIFAH IKOXKYHesiepAi KallblHa KeTipy, 6M09PTYPIIiIiK.

V.A. Kamkin
Torajgyrov university, Pavlodar, Kazakhstan

Anthropogenic transformation of the vegetation cover of the Irtysh River floodplain

Abstract. The article considers the current state of the vegetation cover of the Irtysh River floodplain
within its flat steppe section (Pavlodar Priirtyshye) under the conditions of anthropogenic transformation
of the hydrological regime. A description of the landscape confinement of the main classes of floodplain
vegetation formations is given. The main factors of anthropogenic impact on the vegetation cover in
the form of grazing, recreation, haymaking, fires, littering with solid household waste, etc. Criteria and
indicators of disturbance are developed. A description of the botanical biodiversity with an analysis
of the economic spectrum of the flora (forage, medicinal, food, honey plants, poisonous, ornamental,
technical plant species) is provided. The territory's flora contains 9 species listed in the Red Book,
however, during the field survey, only Stipa pennata L. was noted. The eight main threats to botanical
biodiversity are described: changes in the hydrological regime of the river; cattle grazing on the floodplain
meadows; spring burning of dry grass; grazing and watering of cattle on the river bank; creation dams;
illegal collection of ornamental red-listed plants; plowing of steppe landscapes on floodplain terraces;
anthropogenic invasion of alien flora. Based on the analysis of geobotanical descriptions, phytoindicators
of environmental conditions (moisture, salinization, chemical and mechanical composition of the soil,
grazing load, etc.) for this region were identified. Recommendations are proposed to reduce the negative
anthropogenic impact, preserve species and coenotic biodiversity, and methods for restoring disturbed
areas in the context of climate change and modern transboundary use of the Irtysh River.

Keywords: Irtysh River, floodplain, vegetation, anthropogenic transformation, phytoindicators,
reclamation of disturbed ecosystems, biodiversity.
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FeibiMu MaKasia

OnTycTiK-1lIbIFbIc Ka3aKCcTaHHBIH, aFall XKapThliIad KaTThIKAHATThL/IA-

poIHbIH, (Hemiptera, Heteroptera) TpopuKaabIK 6ailIaHbICHI

X.F. Kopran6ek' ', I.A. Ecen6ekoBa*?

1Axmem BaiimypcbiHyibl ambiHdaFsl Kocmanali eHipaik ynueepcumemi, Kocmanaii, Kazakcmat
2300s102us1 uHcmumymsl, Aamamoi, Kasakcmau

*batinaHbic ywiH asmop: esenbekova_periz@mail.ru

AnpaTna. Arau KapThllald KaTThIKaHATThlJIap TAOUFATTAFbI XKaJIIbl KOPEK-
TiK Ti36eKTe epeKlile OpblHbI 6ap >KoHe 6acKa KeITereH Tipi aF3a TypJiepiMeH
Tikesiel GalJiaHbICKA TYCeTiH Tipllisik AyHUeciHiH 6ip GeJsieri. Makanaja
OHTycTik-UbIrbic Ka3akcTaH alMarbIH/a aFalll )KapThlJlakl KATTbIKaHATThLIA-
pbIHA KYPri3iJireH 3epTTey HITHXKeCiHJe 7 TYKbIM/JIAaCKa »KaTaTblH 44 TypiHiH
KOpPEKTik 6aiiaHbIChl aHbIKTa/AAbl. OCbIFaH Opal »kacasiFaH 9iebu 11oJy/ap-
JIblH, HOTWKeCiHJe aFall >KapThllal KaTTbIKAHATTbLIAPAbIH TPOPHUKAJBIK,
0alJIaHbICBIHBIH, OUOJIOTHSJIBbIK MaHbI3/IbLIbIFbl K9HE 3KOJIOTUSAAAFbl peJi
anbiKTaaabl. ConbiMeH Koca OHTycTik-UbiFbic KazakcTaH aliMafblHAA Ta-
ObLIFaH aFall KapThblJlall KATThIKAHATThIJIAp/IblH MEKEeH eTEeTiH OpTachl KaHe
»KblJIbIHA OepeTiH ypnak caHbl, IFHU 0JIap/iblH BOJbTUHU3MI Kal/ibl CUNIATTa-
Ma acasjbl. 3epTTeyAiH MakcaTbl - OHTyCTiK-IlbiFbic Ka3akcTaH aiMaFbIHAA
aFall >KapThlJlall KATTbIKAHATThLIAp/bIH TPOPHUKAJIbIK 0aHIaHbICBIH 3€PTTEI,
oJlapFa cumnmnaTtTama 6epy. By/1 FbIIbIMU 3epTTEY 3HTOMOJIOTHS CaJlaChIH/IaFbl
»KaJlbl KabblIJaHFaH 9p TYpJii 9ficTepre cavikec »kyprizingi. TabbliFaH aFaiu
»KapThblJIal KaTTbIKaHATThIJIAPAbIH, illliHeH ¥cak *)bIpTKbiTap (Anthocoridae)
TyKbIMAacblHaH 4 Typ, Kail keswecisgep (Miridae) TykbiMaacbiHaH 20 Typ,
KabsikacTbl KaHaasnanap (Aradidae) TykbpiMaacbiHaH 4 Typ, XKep KaHasaiapbl
(Lygaeidae) TykpimaaceiHaH 4 Typ, Kenepeyninep (Coreidae) TykbIMacbIHaH 2
TYp, AFall KajiKaHuaJsblaap (Acanthosomatidae) TykpiMAacbiHaH 3 Typ, Harbi3
KaJKaHlanbLiap (Pentatomidae) TyKbIMAAacblHaH 7 TYp aHbIKTaAAbl. bysiap-
JIbIH illiHge 7 Typ - 3oodarTtap, 11 Typ - 3oodutodarrap, 4 Typ - muietodar-
Tap, 22 Typ - ¢utodartap (tap onuropurtodarrtap - 6, keH, oauroputodar-
Tap - 7, nonuputodartap - 9) 60JblN WBIKThL. 3€PTTEY/iH HOTUXKeJIepi aFall
»KapThlJlall KaTThIKaHATThLIAP/bIH alAa/ibl HEMece 3USTHKeC TypJiepiH axbl-
paTyfa MyMKiH/iK 6Gepefi.

Tyiin ce3gep: OHTycTik-lbiFbic Ka3zakcTaH, aFall »kapTbhbliakl KaTTbIKa-
HaTTblIapbl, Hemiptera, Heteroptera.

Tycri: 22.04.2024; Makyaaanapl: 14.05.2024; OniaiH KopkeTimai: 27.09.2024
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Onmycmix-Lvzvic Kasaxcmaniiory azaw xapmuiaai kammuoikanammoirapornvit; (Hemiptera, Heteroptera)
mpoPuKarvix 0auAaHbICHL

Kipicne

KopekTik 6aiiaHbICTap/ibl aHbIKTAY aFalll XKapThlJIal KATThIKAaHATThLIaPbIHbIH, 9KOJIOTHS-
CbIH 3epTTeYZeri eH MaHbI3/ibl 3JIEMEHTTepP/iH 6ipi 60bIN TabblL1aAbl. TeOpUSIbIK KaFbIHAH
O6yJs1 Gesrisi 6ip TypJsiep/iiH, 6GMOLIEHO3Fa KAaThIChbl MEH peJiiH OarajiayFa MYMKiHAIK 6epeni,
O6ys1 ajjamJiap YIUiH eTe MaHbI3/bl. [IpakTUKa/NbIK TYpFbIJaH aJjblll KapaFaH/Ja, *KapThlaau
KaTTbhIKAHATThLIAPABIH, KOPEKTiK 6alIaHbICBIH 3epTTey O6apbIChiHAA Kall TYp/AiH 3UsHKeC
HeMece MauJalibl TYpre >KaTaTbIHbIH »K9He OJIap/blH KOpIllafFaH opTafa aJblll KeJleTiH
3UsAHbl MeH MalJacblH aHbIKTayFa MYMKiHAIK 6epeni. MakasaHblH MakcaTbl - OHTYCTiK-
[Ieirpic KazakcTaH aliMaFblHZAFbl aFall KapTbllal KATTbIKAHATTbLIAP/AbIH, TPOQUKAJIBIK
6aliJIaHbICBbIH aHBIKTAY.

Tpodukanblk 6aliIaHBICTBIH TUIIIHE Kapal aFalll >kapThlJlall KATThIKaHATThLIAp/bIH, illiHAe
KbIPTKBIIL, NApPa3UT, 6CIMAIKKOPEKTI oHe caHbIpayKyJaKKoOpeKTi TypJ/iepi 6ap. CoHbIMeH
Koca, 6ip Me3rijijie eciMJlikneH e >KoHe 6acKaza >KoHJIiKTepMeH e KOpPEeKTeHeTiH, SFHH
apaJlacKopeKTi TypJiepi 60J1afbl.

3oo0darTap - aHyapJiapMeH KOpeKTeHETIH TypJsiep 60J1bII TabbLIa/pbl, 0J1ap 6CIMAIKTI KOpek
peTiHge MyJje naigasaH6aiabl. XKapTblial KaTTbIKQHATThI XKbIPTKbILI TYPJIEPAiH a3bIFbl
KebiHece OybIHasKThLIap 60JbIN Kesiefi. bipak keibip »kaFpaiaap/ia OMbIpTKaJbl XKaHyapJiap
Jla 60Jiybl MYMKiH. KypJ/IbIKTa MeKeH eTeTiH »KapThllal KaTTbIKAHATThLIAPAbIH, *KbIPTKbILI
Typ/iepiHe Saldidae, Nabidae, Anthocoridae, Reduviidae TyKbiMaacTapbiHbIH 6apJibIK TYpJiepi
»KaTa/bl.

MunetodarTtap - xKapThllall KATTbIKAHATThLIAPAbIH TEK CaHbIpayKyJlaKTapMeH KOpeKTe-
HEeTiH TypJiepi.

duTtodarTtap HeMece 6CIMIIKKOPEKTiaep — OyJiapFa }KapThbllall KATTbIKAHATTbLJIaPAbIH TEK
eCiMZIiKTepMeH KOpeKTeHeTiH TypJiepi xkaTa/bl [1].

MaTtepuangap MeH 3epTTey JjicTepi

KapTbinail KaTTbIKaHATThLIAPAbl »KWUHAY >K9HE 3epTTey 3HTOMOJIOTHUALAFBI >KaJlbl
KabblLigaHFaH ajiicTepre calikec »yprisinai [1-5]. OxTycTik-llbiFbic Ka3zakcTaHHbIH aFall
»KapThlIal KAaTTbIKAHATThIJIAPbIHbIH, KOPEKTIiK O0al/aHbICbIH aHbIKTAy YILIiH HacekoMjapfa
6aKplyiay »acal, 0Jlapbl 9HTOMOJIOTUSIJIBIK, CY3TiMEH »K9He KOJIMEH YCTay apKblJbl >KUHAJI/bl,
aJ ycaK HaceKoM/iap 3KCraycrep KypaJiblH NaljasaHy apKplibl YCTas/bl. 2KMHa/IFaH MaTepU-
asjapAbl aHbIKTAy 3epTXaHaJIbIK KaFan/a MUKPOCKONThIH, KOMeTiMeH »XoHe HaceKOM/Aap/blH
TYpJlepiH aHbIKTAUTbIH aHbIKTAFbILITAP [6-17] apKblibl XKy3ere acbIpbLIbI.

3epTTey HOTHXKe Iepi )K9He TaJIKbLIay

¥cak KbIpTKbIIITAp TYKbIMAackl - Anthocoridae

Temnostethus reduvinus mesasiaticus Elov & Kerzhner, 1977. JleHApo6GUOHT (>KanblpaKThl
aFalITapAblH, KaObiFbIHAA: Populus, »xemic aramtapbiHja); Me30dus; 3oodar (aFallTbliH,
KaObIFbIHbIH, CbIPThIH/IA HeMece KAObIKThIH, illliHZe TipIIiIiK eTeAi, Kol »Kafiaii/ja CbIMbIpJIApMEH,
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KeHeJIepMEeH >KoHe OJIap/iblH >KYMbIPTKAJapbIMeEH KOpPEKTeHe/[li); MOHOBOJIbTUH/AI HeMece
»KblJIbIHA 2-3 yprak 6epe/ii [9]; epecek aapasiapbl KbICTaWbl.

Temnostethus reduvinus mongolicus Elov & Kerzhner, 1977. JleHApOOUOHT (»anblpaKThbl
aralTapAblH KabbiFbiHAA: Populus, »eMic aramtTapbiHja); Me3opuJ; 3oodar (ke Karaanaa
CbIMbIpJIAPMEH, 6CIM/IiK OUTIMEH, KeHeJlepMeH KoHe OJIap/blH *KYMbIPTKAJIapbIMEH KOpeK-
TeHe/|i); MOHOBOJIbTUH/i HeMece XKblJblHA 2-3 yprnak 6epe/i [16]; epecek fapaapbl KbICTaWAbI.

Orius niger Wolff, 1811. XopTo-AeHAPOOUOHT (3KanblpaKThbl K9HE KeMICTi aralTapaa,
b6yTasiap/ia >kxoHe LIeNTeciH eciMJikTepae (KycaH, acTbIK 6CiMJiKTepi, aHaba3uCcTe Tipiliaik
etefi); Mme3odua (e3eHAepAiH KalblIMalapblH/a, OpMaH LeTTepiHAe, 6eTKkelnepae); 3oodar
(epTypJii xKoHAIKTEpMEH KOpPeKTeHe/li, Kol KaFaaija eciM/iik OUTiMeH, TPUIICIIEH, XKallbIpaK,
OoypreciMeH, epMeK KeHeJjiepiMeH »KoHe oJiap/lblH, JepHaciiiepiMeH, KYMbIpTKajapblMeH
[18]); »«bibiHA 3-5 ypnak Oepeji; epecek AapaJsiapbl KbicTahabl. U.A. PybunoB [19] Orius
TYKbIMJIACBIHBIH, TYPJIEPIH KOpceTe OThIPbIIN, 0JIapAblH epeKIIe ManJaabl eKeHAIriH aTam eTTi.

Xylocoris cursitans Fallen, 1807. lengpo6uoHnT (Populus, Quercus >xaHe T.6. aFaliTapAblH
KaObIKTapbIHBIH CbIPTbIH/A HEMece KaObIKThIH, illliHAe TipIIiik eTe/i, Kol xKaFqai/ja KabbIK-
KeTill KOHbI3AAPAbIH, KoJAapbiHAA); Me30pua (opMaHAbl); 300dar (apTypJii KoHAIKTep);
OMBOJIBTUH/Ii; epecek AapaJjiapbl KbicTalabl. OJ1 opTa Talra aiMarbiHaa Ke3gecei [20].

Kau ke3weci3aep TyKbiMaachl - Miridae

Dichrooscytus consobrinus Horvath, 1904. /leHApoOUOHT (aplua aFalibiHAA Ke3Jecesi);
Me30du (TikK KapTacTbl 6eTKelepae); Tap oauropurodar (Juniperus sp.); MOHOBOJIbTUH/I
[17]; epecek mapasiapbl KbICTAM/bl.

Dichrooscytus pseudosabinae Reuter, 1896. /leHAp0-XO0pTOOMOHT; Me30du.1 (ajiMa aFallTa-
PBIHBIH, OpMaHJapblH/a, ToOFaliap/a xaHe Tayaa 2400 M-re feliHri 6UikTikTeri cybanbniyik
manfblHAapAa); noauduTodar (apiia koHe MONTECIH 6CiMAIKTEDP); MOHOBOJILTUH/I; epecek
Jlapajiapbl KbICTaWbl.

Lygocoris pabulinus Linnaeus, 1761. XopTo-TaMHO-JeHAPOOUOHT (OpMaH ajJKanTapbl MeH
HmeTTepiHAeri KaublHAAp/a, KaHJblaFallTap/a, TajaJap MeH LIeNTeCiH eCiMAiKTepAe >XoHe
KeIl XKaFJlal/ia blIFal/bl xKepJiepZe (63€eH kalblJIMaJIapbIHbIH, bIJIFaJ1/ibl OPMaH CallapbIHbIH,
KeJieHKeJli kepJiepi) Tipwinik eteai; rurpodus; noaupurtodar (wwenrtecin ecimaikrep: Urtica,
Atriplex, Chenopodium, >eMicTi afFaumitTap MeH »XUJAEKTi OyTaJsiap); 6UBOJbTUHAI [21]; XKy-
MbIpTKaJlapbl KbICTAN/bl.

Phytocoris longipennis Flor, 1861. /lenapo6uoHT, Me30dus; 300dpuTodar; 6UBOJIBTHUH/I;
KYMBIPTKasIapbl KpicTaigbl [18].

Pinalitus rubricatus Fallen, 1807. JleHApoOGUOHT (KbIJIKAH >KamlblpaKThl aFallTap/blH,
YKOFapFbl )KaKTapblH/a), Me30bu; 300dpuTodar; 6MBOJBTHUHAI; XKYMbIPTKalapbl KbICTaU/bI.

Blepharidopterus diaphanus (Kirschbaum, 1856). [lenapo6uoHT (TepekTepAe, Taajapza
YKOHe jKeMic arawtapbiHza); Me3odus; 3oodputodar (eciMiik O6UTTepiMeH KOpeKTeHeni);
MOHOBOJIbTUH/; ’)KYMbIPTKaJapbl KbicTal bl [18].

Orthotylus eleagni Jakovlev, 1881. /leHApOOUOHT (PKUJe aFallTapbiH/a); Me30dui (PKapThLIai
1eJIelTTe, 63eHAePAiH, )alblIMasapbiHAa); 300buTodar (>kanbipak 6ypresiepiMmeH, eciMikK
OuTTepiMeH, KeHeJlepMeH >K9He 6acKa Ja >KoHJiKTepMeH KopekTeHefi) [8]; GUBOJBTHUHAI;
YKYMbIpTKasapbl KbICTal/bl.
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Orthotylus melanotylus Kerzhner, 1962. /leHApo6GUOHT (»KanbIpaKThl aFaliTapza); Me3odu
(apanac opmaHgapga, Salix, Tamarix, Myricaria cusiKTbl aralitap/a >koHe o6uikTiri 800-1200
M-Te JieiiH Taysap/a eceTiH arawitapza) [23]; 30oodutodar; MOHOBOJBTHUH/I; }KYMbIPTKaJ1aphbl
KbIcTaibl. TYHTI )KapbIKKa yIIa/bl.

Pilophorus perplexus Douglas & Scott, 1875. JleHAp0o6UOHT (KanblpaKThbl afaliTap MeH
oyranapga: Pyrus, Acer, Salix, Tilia, Fraxinus, Quercus, Alnus); me3odun (AasanblK Me30PUTTI
6uoTomnTap); 3oodpar; MOHOBOJILTUH/; )KYMBIPTKaJapbl KbICTal/ bl [22].

Pilophorus simulans Josifov, 1989. /leHApoOGUOHT (3kamblpaKThbl afaliTapja); Me3o0duJ;
300¢uTOdar; MOHOBOJIBTHUH/; ) KYMbIPTKAJIapPbl KbICTANUAbI.

Atractotomus kolenatii Flor, 1860. [lenapo6uonTt (PaymaHrynaisep TyKbIMJACbIHBIH,
afallTapbl MeH O6yTasapblH/a); Me30dus; 300dpuTodar (IaFbIH )KOH/IKTEpMEH KOPEeKTeHei);
MOHOBOJIbTUH/; ’)KYMbIPTKaJapbl KbICTaWbl [24].

Auchenocrepis reuteri Jakovlev, 1876. /leHApOOUOHT (PKbIHFbIJ aFallTapbIH/AA); Me30DUII
(ToFal »xalbuiMasapblHAa); Tap oJsauroburtodar (Tamarix, Myricaria); MOHOBOJIbTUH/I;
KYMBIPTKasIapbl KbicTaiAbl [18].

Compsidolon absinthii Scott, 1870. [leuapo6uoHT (Salix aramtapbiHja); Me30duJI; MOJIU-
duTodar; MOHOBOJIBTUHAI; XKYMBIPTKaIapbl KbICTalAbl [9].

Compsidolon alatavicum Kerzhner, 1962. [leHapo6uoHT; Me30dus (apasiac opMaHjapAa,
KbIJIKAH >KalblpaKTbl OPMaHHBIH, >KOFapfbl KaKTapblHZa); Tap osauropurtodar (wbipiia
afallTapblH/A); MOHOBOJIBTUH/II; })KYMbIPTKaJIapbl KbICTalAbI [23].

Monosynamma bohemanni Fallen, 1829. /lenapo6uoHT (Salix afamtapbiHza); Me30dua
(ToFaii xkalblIManapbiHAa); Tap ouropuTodar; 6UBOJBTUHAL; )KYMBIPTKAIAPbl KbICTANbI.

Psallus anticus Reuter, 1876. [leHapo-TaMHOOUOHT (eMeH afawiTapbiHza) [18]; mesodun
(manasbIK, )KanbIpaKTbl OpMaHAAp, WAJFbIHAAD, TAyJIbl 63€H aHFapJapbiHAa, Tayaapga 900-
1500 M-re peiiiH); 300¢uTOodar; MOHOBOJIBTHUH/I; XKYMbIPTKalapbl KbICTalAb! [25].

Psallus betuleti betuleti Fallen, 1826. /lenapo6UOHT (>kanblpaKThbl aFauitapaa: Betula, Salix
*oHe T.0.) [18] ; Me3odua (opMaH kalblIMaapbiHa); 300puTOPar; MOHOBOJIBTUHAIL [26];
KYMBIPTKAIapbl KbICTAH/bI.

Psallus falleni Reuter, 1883. Jlenpo6uoHT (Betula, Salix >koHe 6acKa Aa *anbIpaKThl aFall-
Tapaa); Me3odui (ToFal )kalblIMasapbiH/a); 300pUTOdAr; MOHOBOJIBTHUH/II; >)KYMbIPTKaJ1aphbl
KbIcTaiapbl [9,25].

Sacculifer rufinervis Jakovlev, 1880. /lengpo6uoHT; Me3odun (Aasna, fana GeTKeuJepi,
taysnapfa 900-1100 m-re feitin); Tap oauroputodar (Spiraea hypericifolia aramtapbinza)
[23]; MOHOBOJIBTHUH/II; )KYMbIPTKaIapbl KbICTAN1bI.

Salicarus halimodendri V.G.Putshkov, 1977 Jlenapo6uoHT (Salix aFamtTapbiiia); Mme3odua
(>karajiayfiarbl TaJl TOFaW/IapbliHAA); KeH oquroputodar; MOHOBOJIBTUH/I; KYMbBIPTKAJIAPhl
KbICTaN/IbI.

Kao6bIKacTbl KaHAasaaap TyKbIMAackl - Aradidae

Aradus aterrimus Fieber, 1864. /[leHApoOGUOHT (Kapafail afallTapblHAA); Me30QUII
(taynapma TeHi3 fgeHredineH 2300-2500 M OwuikTikke peWiH keTepineni); munetodar;
CaHbIpayKyJaKTap/blH IIbIPbIHBIMEH KOpPEKTeHe/i; alUKJ/i; 6apJiblK JaMy CaTbICbIH/AFbI
JlepHacisiiepi MeH epecek AapaJiapbl KbicTau bl [12-13].

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 47

Buorozusaavix eviavimoap cepuscol
ISSN: 2616-7034. eISSN: 2663-130X



X.F. Kopearibex, I1.A. Ecetibexosa

Aradus crenaticollis R.FE.Sahlberg, 1848. /leHAp0oOUOHT (KbIJIKAH KalbIpaKThl aFallTap/a,
KapaFalJap/blH, CaHbIpayKy/JaKTapblHZa); Me30dus, MuleTodar, caHbIpayKyJakK LIbIPbI-
HbIMEH KOpeKTeHeJi; aluKJAi; 6apJblK JaMy caTbICbIHAAFbl JepHaciijiepi MeH epecek
Jlapajiapbl KbicTalApbl [27].

Aradus pictus Baerensprung, 1859. JleHApoO6UOHT (KbLJIKAH >KalbIPaKThl aFallThIH,
caHbIpayKyJaKTapbiHAa); Me30dus, MuneTodar, CaHbIpayKyJIaK, [IbIPbIHBIMEH KOpPEKTeHe/|;
alMKJJi; 6apJbIK AaMy caThIChIHAFbI lepHACiiepi MeH epecek JapaJjiapbl KbicTal/ bl [28].

Aradus ribauti E.\Wagner, 1956. Jlenapo6uonT (Populus aramatapblH/a); Me30puJ, MUlle-
Todar, aFalll CaHbIpayKyJ/laK IIbIPbIHbIMEH KOPEKTeHe/i; aljuKJIi; 6apJibIK JaMy CaTbIChIH/AAF bl
JlepHacisiiepi MeH epecek AapaJiapbl KbIcTal bl [14].

Kep Kanaasaaapsl TyKbIMAachl - Lygaeidae

Orsillus depressus (Mulsant & Rey, 1852). /leHApOOGHUOHT (KbLJIKAH »XaNblpaKThl aFaliTap/a,
Kell KaF[al/ia aplia aFaliTapblHza); Me30dui (cybanbninik wanfbiH); KeH oauroputodar;
MOHOBOJIbTUH/; >KYMbIPTKaJ1apbl KbICTal bl [15].

Artheneis deserticola Kerzhner, 1997. Jlengpo6uonTt (Tamarix, Myricaria araumtapbiH/a,
ryJamofbipaapaa); me3odus; KeH osauropurodar (TyKbIMAapMeH KopekTeHeni) [16];
MOHOBOJIBTUH/li; epeceK Japasapbl KbICTalbl.

Oxycarenus modestus Fallen, 1829. [lenapo6uoHT (KaH/AblarawiTa); Me3odus (Taynapza
1500 M peiiin); Tap onurodputodar (Alnus glutinosa, A. Incana araiutapbl); MOHOBOJIbTUH/II;
9PTYPJli ;AMY caTbICBIHAAFbI AEPHACIIZepi MeH epecek Japasiapbl KbicTanabl [17].

Gastrodes grossipes grossipes De Geer, 1773. leHjpo6uoHT (Lublpila, Kaparai O6ypJiepiHje,
KabbIK acTbiHAA); Me30duJ (KblJIKaHKalblpaKTbhl opMaH); KeH, onurobutodar (Pinus, Abies,
Larix xoHe 6acKaja araliTapAblH TYKbIMZapbl) [15]; OGuUBOJBTUHJI, epecek Japasapbl
KbICTaN/bl.

KeHnepeyninep TykpiMaacsl - Coreidae

Gonocerus acuteangulatus Goeze, 1778. TaMHO-AeHAPOOUOHT (OpMaH/bl Aanafarbl SpTYpJIi
afalitap MeH byrtanapga: Quercus, Alnus, Juniperus, Rosa *aHe T.6.); Me3odu; nonudutodar
(Rhamnus cathartica, Frangula alnus »sHe 6acKaza >kanblpaKThl afaliTap MeH OyTasapza)
[29]; MOHOBOJIBTUH/I; epecek JapaJiapbl KbICTaN/ibl.

Leptoglossus occidentalis Heidemann, 1910. [lenipo6buoHT, Me30du, KeH oauropurodar
(KpL1kaHkanblpaKThl TYKbIMAACTap TypJepiMeH KopekTeHeni: Pinaceae (Abies, Cedrus, Picea,
Pinus, Pseudotsuga, Tsuga) »oaHe Cupressaceae (Calocedrus, Cupressus, Juniperus)); MOHO-
BOJIbTUH/; epecek JapaJiapbl KbicTanabl [12].

Aram KaJIKaHIIaAbLIapbl TYKbIMAAckI - Acanthosomatidae

Cyphostethus tristriatus (Fabricius, 1787). Jlenapo6uoHT (Juniperus, Cupressus araui-
TapblHAA); Me30-KcepoduJsi; Tap osuropurodar (9/eTTe ecKi »KeMicTi apiia 6yTajapbIMeH
KOpeKeTeHe/li); MOHOBOJIbTUH/I; epecek Jlapajiapbl KblcTal bl [14].

Elasmotethus brevis Lindberg, 1934. /leuapo6uonT (Salix aramtapbinga); me3odua (op-
MaH/ibl 30HaJIapAa); noauduTodar; MOHOBOJBTHUH/; epecek Japasapbl KbicTabl [30].

Elasmucha dorsalis Jakovlev, 1876. [leHipo-TaMHOGUOHT (afaliTap MeH 6yTaJsiap/ia); Me30-
bun (opmaHzbl KepJsep/e); noauduTodar; MOHOBOJBTHH/I; epeceKk Japasiapbl KbICTaW bl
[30].

48 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



Onmycmix-Lvzvic Kasaxcmaniiory azaw xapmuiaai kammuoikanammoirapornvit; (Hemiptera, Heteroptera)
mpoPuKarvix 0auAaHbICHL

HarpI3 KaJIKaHIIA/IbLIAP TYKbIMAACKI - Pentatomidae

Picromerus lewisi Scott, 1874. JleHApO-XOpTOOUOHT (SPTYpJii aFalliTap MeH I6NTeCiH 6CiM-
JlikTepae); Me3oduJ (apasac opMaH aJKanTapbiHa); 30odar (apTypJi ycak 6ybIHAsIKTbLIAP);
MOHOBOJIBTUH/i; epeceK JapaJjiapbl KbicTalAbl [15].

Troilus luridus Fabricius, 1775. /leHApo-TaMHOOGHOHT (apaJiac OpMaHAap/ibl, aFalliTap MeH
OyTaJsiap/ia Ken KeseJece/li: KalblH, KOKTepeK); Me3odus (opMaH/bl akMaK, OpMaH/bI AaJa,
TayJibl opMaH Oeszeyi); 30oodar (apTypJi ycak OyblHasKTbLIapMeH KopekTeHeni) [31-32];
MOHOBOJIBTHH/Ii; epecekK Japasapbl KbICTAUbI.

Alloeoglypta pretiosa Kiritshenko, 1952. /leuapo6uoHT (apTypJi yheHKisepae); Mme30dua
(e3eH aHFapJsiapbiHAQ); KeH osdroduTodar; MOHOBOJIBTHH/I; epeceK Japajiapbl KbICTAH/bl
[33-34].

Antheminia aliena Reuter, 1891. /leHaApO-TaMHO-XOPTOOUOHT (KaWblH aFallTapblHAA, TaJl-
Jlapaa, xkemictepze); Me3odus (bLIFaAbl WAJFbIHAAP/A, OPMaH aJKanTapblHAQ, OpMaH/ bl
JlaJia, Jlajla alMaKTapblH/a, KakbliMasap/ja); noaduoutodar (araui-o6yTa koHe ILIENTECIH
eCiMZiKTep/AiH WbIpbIHAApPbIMEH KopeKTeHesi) [35]; MOHOBOJIbTUH/I; epeceK JAapaJiapbl
KbICTaN/bl.

Chlorochroa juniperina juniperina Linneaus, 1758. [lengpo6uoHT; Me3odun (tay ereri,
cybanbnijsik 6eszey); keH onuropurodar (b6ankaparania, Kaparaiza, apiia aFauiTapblH/a);
MOHOBOJIbTUH/; epecek JapaJjiapbl KbicTaibl [36].

Desertomenida albula Kiritshenko, 1914. /leHApoOGUOHT (TaMUPUCK KdHE CEKCeyis aFall-
TapbiHja) [18]; kcepome3zodu; nonuduTodar; MOHOBOJIBTUH/I; epecek Japasiapbl KbICTal bl
[37].

Rhapigaster nebulosa Poda, 1761. lenapo6uoHT (Salix, Populus, Corylus); me3odu (apasnac
Me30dubAi opMaH); noaudpuTodar (TypJii >KanblpaKThbl aFalllTap MeH 6yTajiap, COHbIH, illliHAe
»KeMic aFaliTapbl); MOHOBOJIbTUH/LI; epecek Japasiapbl KbicTaabl [16].

Temenne 2023 xbuiablH, OHTycTiK-IIbiFbic KasakcTan afall »KapThbllad KaTTbIKAaHAT-
ThIIAPbIHBIH KOPEKTiK 6ailJlaHbICbIHA KYPri3iireH 3epTTey HoTHXKesiepi kepceTinreH (kecte 1).

Kecrte 1
OnTycTiK-lIbIFBICc Ka3aKCcTaH aFall JKapThliail KaTTbIKaHATThLIAPbIHBIH, KOPEKTIiK
6aiJIaHbICHI
TykpiMaac Typ KopekTik 6aiiiaHbIChI
Anthocoridae Temnostethus reduvinus mesasiaticus Elov & 3o00dar
Kerzhner, 1977
Temnostethus reduvinus mongolicus Elov & 300¢dar
Kerzhner, 1977
Orius niger (Wolff, 1811) 300¢ar
Xylocoris cursitans (Fallen, 1807) 300¢ar
Miridae Dichrooscytus consobrinus Horvath, 1904 Tap oauroputodar
Dichrooscytus pseudosabinae Reuter, 1896 nosuduTodar
Lygocoris pabulinus (Linnaeus, 1761) nosudpuTtodar
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Phytocoris longipennis Flor, 1861

Pinalitus rubricatus (Fallen, 1807)
Blepharidopterus diaphanus (Kirschbaum,
1856)

Orthotylus eleagni Jakovlev, 1881
Orthotylus melanotylus Kerzhner, 1962
Pilophorus perplexus Douglas & Scott, 1875
Pilophorus simulans Josifov, 1989
Atractotomus kolenatii (Flor, 1860)
Auchenocrepis reuteri Jakovlev, 1876
Compsidolon absinthii (Scott, 1870)
Compsidolon alatavicum (Kerzhner, 1962)
Monosynamma bohemanni (Fallen, 1829)
Psallus anticus (Reuter, 1876)

Psallus betuleti betuleti (Fallen, 1826)
Psallus falleni Reuter, 1883

Sacculifer rufinervis (Jakovlev, 1880)
Salicarus halimodendri V.G.Putshkov, 1977

3oodutodar
3oo0duTodar
3oodutodar
3oo0dutodar
3oo0dutodar
3oodutodar
300¢ar
3ooduTodar
3ooduTodar
Tap oauroputodar
nosuduTodar
Tap oauroputodar
Tap oauroputodar
3ooduTodar
3ooduTodar
3ooduTodar
Tap oauroputodar

Aradidae Aradus aterrimus Fieber, 1864 Mmuietrodar
Aradus crenaticollis R.E.Sahlberg, 1848 muietrodar
Aradus pictus Baerensprung, 1859 Muietodpar
Aradus ribauti E.\Wagner, 1956 Muietodpar

Lygaeidae Orsillus depressus (Mulsant & Rey, 1852) KeH osiurodpurodar
Artheneis deserticola Kerzhner, 1997 KeH osiurodpurodar
Oxycarenus modestus Fallen, 1829 Tap oauroputodar
Gastrodes grossipes grossipes (De Geer, 1773) KeH osiurodpurodar

Coreidae Gonocerus acuteangulatus Goeze, 1778 nosudpurtodar
Leptoglossus occidentalis Heidemann, 1910 KeH osuropurodar

Acanthosomatidae | Cyphostethus tristriatus (Fabricius, 1787) Tap onuroputodar
Elasmotethus brevis Lindberg, 1934 nosudputodar
Elasmucha dorsalis (Jakovlev, 1876) nosudputodar
Pentatomidae Picromerus lewisi Scott, 1874 3oodar
Troilus luridus (Fabricius, 1775) 3oodar
Alloeoglypta pretiosa Kiritshenko, 1952 KeH osiurodpurtodar
Antheminia aliena (Reuter, 1891) noaudurtodar
Chlorochroa j. juniperina (Linneaus, 1758) KeH osiurodpurtodar
Desertomenida albula Kiritshenko, 1914 noaudurtodar
Rhapigaster nebulosa (Poda, 1761 noaudurtodar
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® 300¢ar

® 3o00¢urodar
¥ Munerodar
B durodar

Cypert 1. Typaiepain TpoduKaibIK 6aillaHbicKa 66iHyi

OntycTik-1birpic Ka3zakcTaH ayMaFbIHAH aFalll »KapThlIall KATTbIKAHATThLIAPbIHBIH, illiHAE
KOPEKTiK 6ailJlaHbIChI YKaFbIHAH eciMAiKKopeKTi (puTodar) Typsaep 6aceim - 50%, apanacko-
pekTi (30odputodar) Typsep - 25%, *KbIpTKbill (300¢ar) Typsaep - 16%, an caHbIpayKy-
JIaKKopeKTisiep — 9%-Fa TeH 60JIbIN LIBIKTHIL.

KOpBIThIHABI

KopeiThiHAbL1aM Keste 2023 KblFb 3epTTeYAIH HoTHXKeciHae OHTycTik-IbiFbic KazakcTan
ayMaFblHaH aFall kapThblJIall KaTTbIKAHATThIIAPbIHbIH, 7 TYKbIM/ACbIHA KaTaTbIH 44 TYpiHiH,
TpodUKaNbIK 6alaHbICTapbl aHbIKTaJAbl. COHbIMEH KOCa HacEKOM/Iap/blH, TYpJiepiH aHbIK-
TalUTbIH aHBIKTAFbIIITAPAbIH >»9HEe MHUKPOCKONTBIH KeMeriMeH 3epTxaHaJlblK, >Kafdanja
oJ1ap/ibIH MEKEH €Ty OPTacChl, BOJIbTUHU3MI K9HEe 3KOJIOTUSAJBIK CUIIaTTaMachl 6epiji. AJbIH-
FaH MaJIIMeTTep/i KopllaFaH OpTajafbl OUOJIOTUSJIBIK alyaHTYpPJIJIKTI Garajayfa KoHe
¢dbayHaHbIH MHBEHTAPU3alUAChIH, KaTaJorTapbiH, KasakcTaHAaFbl XKoHAIKTEP/iH aT/iacTapblH
KYypacThIpyZla >XoHe aralll ecCiMJIKTepiHiH 3UAHKeCTepiMeH Kypecy llapajapblH 93ipJey
Ke3iH/e naijajaHyFa 60J1a/ibl.
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KapxbL1aHabIpy Ke3i

KyMbicTbiH KapkbLiblK, KoJsgay ke3i TTH BR18574058 «KaszakcTaH >kaHyapJ/iapbIHbIH
KBI3bL1 KiTaOBIH )XoHe CUPEK Ke3/leCeTiH )KoHe KypbIIl KeTy KayIli TOHTeH »KaHyapJiap 60WbIHILIA
3JIEKTPOH/IBIK, IepeKTep 6a3achbliH d3ipsiey» TaKbIpblObl OOMBIHIIA MAKCATThl KAPKbLJIaHbIPY
6afrapJiaMachl.

Myaae/iep KaKThIFbICHI

BapJiblK aBTOpJIap MaKaJlaHbIH, Ma3MYHBIH OKbII TaHbICKAH KoHe MYAJeJsep KaKThIFbICHI
XKOK,

ABTOpJ1apAbIH, YIeCi

Kopran6ek X.F.: koHuenTyanusanus, o94ebu WOy Kacay, 3epTTey 6apbIiCbIHJA
MaTepHUaapAbl >KUHAII 2K9He oJ1ap/bl TaJlay, MaKaJlaHbIH MITiHIH as3y.

Ecen6exkoBa II.A.: KOHLeNTya/n3aLus, 3epTTEY/i KYPTi3y YILUiH afic-Tacingepai 6ekity,
3epTTey 6apbICBIH/A MaTepHalAapAbl )KUHAY XKoHe TaJliay, MaKaJ/la Ma3MYHbIH CbIHU TYPFbIJIaH
TeKCepy, MaKaJlaHbIH COHFbl HYCKACbIH apUsijayFa OeKiTy.
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X.F. Koprau6ek?, I1.A. Ecen6ekoBa*?
!Kocmanalickutl pe2uoHabHbull yHugepcumem um. A.BatimypcoiHosa, Kocmauati, KazaxcmaH
2 Hncmumym 300.102uu, Aamamol, KazaxcmaH

Tpoduueckas cBA3b ApeBeCHBIX NOJIYKeCTKOKpbLIbIX (Hemiptera, Heteroptera)
I0ro-BocroyHnoro Kasaxcrana

AHHoOTanus. /I[peBecHble MOJYXKEeCTKOKPBLIbIE — YaCTh KUBOT'0 MUPA, 3aHMMaloLasi 0c060e MeCTO
B 00IIel MUIEBOM IleMyd B NMPUPOJe U BCTyMNawIlas B HeNOCPeJCTBEHHbIH KOHTAKT CO MHOTUMU
JPYTUMH XUBbIMH OpPraHu3MaMu. B pesysibTaTe U3yuyeHHUs] APEeBECHBIX MOJYKeCTKOKpbLIbix Hro-
Boctounoro KazaxcTtaHa BhisiBJIeHa NUIeBas CBsA3b 44 BUJIOB, OTHOCALLUXCA K 7 poAaM. B pesysnbraTte
00630pa JIMTepaTypbl OBLIO ONMpeleJIeHO GUOJOTHYECKOe 3HaYeHHe TPOOUIECKHX CBSI3EH JIpEeBECHBIX
MIOJIY>KeCTKOKPBLIBIX U UX POJIb B 3K0Jioruu. Kpome Toro, 1aHo onucaHue apeasia 00MTaHUs JPeBECHBIX
MOJIY?>KECTKOKPbLIbIX, BcTpevawuuxcsi B HOro-BocrounoMm KaszaxcTaHe, U KoJiMyecTBa MOKOJIEHUH,
KOTOpble OHU JIAIOT B T'OJi, TO €CTh UX BOJBTHHU3M. llesnb HccieoBaHUSA - U3YYUTh TPOdUUECKHE
CBSI3U JIpEBECHBIX NMOJYXKeCTKOKPbLIbIX H0ro-BoctoyHoro Kazaxcrana. B jaHHOM HcciefoBaHUHN ObLIN
HCII0J1b30BaHbl PA3JIUYHbIE OOLENPHUHAThIE METO/IbI B 006JIACTH SHTOMOJIOTUH. BhisiBJIeHO 4 BUJa U3
cemercTBa Anthocoridae, 20 BugoB u3 cemeicrBa Miridae, 4 Buga u3 cemeiicra Aradidae, 4 Buga u3
ceMmelicTBa Lygaeidae, 2 Busia us cemeiicta Coreidae, 3 Buzia u3 cemericrsa Acanthosomatidae 1 7 Bu/10B
u3 cemeiictBa Pentatomidae. U3 Hux 7 BUJI0B sABJAIOTCSA 300daramu, 11 BUAoB - 30odutodaramu, 4
BU/JA - MulleTodparamy, 22 Buza - putodaramu (y3kue oauropurodaru - 6, IMpoKue oauroputodaru
- 7, nonudutodaru - 9). Pe3ynbTaTbl UCCAEJOBAHUN MO3BOJISIIOT pa3jnuyaTh M0Je3Hble U BpeJHble
BH/Ibl IPEBECHBIX MOJIYKECTKOKPBIJIBIX.

KioueBsie cioBa. I0ro-BocTouHbiil KazaxcTaH, ApeBecHble M0MYyKeCTKOKpbLIble, Heteroptera.

Kh.G. Korganbek?, P.A. Esenbekova*?
'Kostanay Regional University named after A. Baitursynov, Kostanay, Kazakhstan
2 Institute of zoology, Almaty, Kazakhstan

Trophic relationship of arboreal hemipterans (Hemiptera, Heteroptera) in South-Eastern
Kazakhstan

Abstract. Arboreal hemiptera are part of the living world, occupying a special place in natural food
chain and contacts with many living organisms. As a result of the study of arboreal hemipterans of South-
Eastern Kazakhstan, the nutritional relationship of 44 species belonging to 7 families was revealed. As
a result of the review of the literature, the biological significance of the trophic relationship of arboreal
hemiptera and their role in ecology was determined. In addition, there is a description of the habitat
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area of them, and the number of generations they produce per year. The purpose of the research is
to study the trophic relationships of arboreal hemipterans in South-Eastern Kazakhstan. This research
was conducted according to various methods in the field of entomology. 4 species from the family
Anthocoridae, 20 species from the family Miridae, 4 species from the family Aradidae, 4 species from
the family Lygaeidae, 2 species from the family Coreidae, 3 species from the family Acanthosomatidae
and 7 species from the family Pentatomidae have been identified. Among them, 7 species are zoophages,
11 species are zoophytophages, 4 species are mycetophages, 22 species are phytophages (narrow
oligophytophages - 6, wide oligophytophages - 7, polyphytophages - 9). The results of the research allow
to distinguish useful or harmful species of arboreal hemipterans.
Key words: South-Eastern Kazakhstan, arboreal hemipterans, Heteroptera.
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[Ipo6ieMa aHTUGMOTUKOPE3UCTEHTHBIX IITAMMOB U €€ pellleHue
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AHHOTaUMsA. AHTHOMOTUKOPE3UCTEHTHOCTb — 3TO IVIo6asibHasA MpobJiemMa
3/]paBOOXpPaHEHUs] BCEro MHpa, SIBJSETCS Pa3HOBUAHOCTbIO aHTUMHKpPOO-
HOM pe3UCTeHTHOCTH. [lJid e€ pellleHUs] TPeOYIOTCS COTJIACOBAaHHbIE YCHUJIUSA
B MacliTabax MHUPOBOTO COTpyJAHHYeCcTBA. OCHOBHBIMH aHTHOUOTHUKOYCTOM-
YUBBIMU MHUKpoopraHusmamu siBjasitorcs Staphylococcus aureus, Klebsiella
pneumonia, Acinetobacter baumannii, Pseudomonas aeruginosa, Escherichia
coli, Haemophilus influenza, Helicobacter pylori, Enterococcus spp. Bo MHOrHx
CTpaHax JIeMCTBYIOT IPOrpaMMbl, HallpaBJIeHHbIE HA IpeAyNpeXxAeHre pa3BU-
THsI aHTUOMOTUKOPE3UCTEHTHOCTH, a TaKXKe Ha CTUMYJIMpOBaHUe pa3paboT-
KU HOBBIX JIEKAPCTBEHHBIX NMPENAPATOB C MPOTUBOMUKPOOHOU aKTUBHOCTIO.
MHoro Hay4HbIX pabOT MOCBsALIeHbl 3TOM TeMe. Bcé 6Gosiee HeO0OXOAUMbBIM
CTAaHOBUTCS palMOHAJbHOE HCIO0JIb30BAaHHWE HMEIIUXCI aHTUMHKPOOHBIX
npenapaToB € YYETOM CIEKTPa UX JeUCTBUS U NPOoduIst aHTUOUOTUKOPE3H-
CTEHTHOCTU OCHOBHBIX BO30yAuTe IeH. llesiblo HAaCTOSIIETO0 HCC/IeIOBAHUS SIB-
JISIJIOCh U3y4YeHHe MepOoNpPUSTUH, HallpaBJIeHHbIX Ha 60pb0OY C pacTyllel aHTH-
OUOTUKOPE3UCTEHTHOCThIO B MUpe. [loka3aHbl OCHOBHbIE MPUYMHbBI PA3BUTHUS
JIAHHOU Mpo6JieMbl, MEXaHU3Mbl aHTUOMOTUKOPE3UCTEHTHOCTH U Tepeadu
pe3UCTEeHTHOCTHU. MexaHW3M B OCHOBHOM CBSI3aH C 3BOJIIOIIMEN MHUKpoopra-
HU3MOB (QEHOTHUIHYECKOTO U TE€HETUYecKoro xapakrtepa. [IpoBeféH aHaiu3
AHTUOUOTUKO-PE3UCTEHTHBIX IITAMMOB, /laHA UX XapaKTEPUCTHKA, OTPAXKEHbI
MEeTO/ibl UCCJIEIOBAHUS YCTOWYMBOCTU K aHTHMOAKTEpPHaJbHBIM IpenapaTaM.
Onucanbl AudPy3HbIH METOJ U MEeTO/, pa3BeJleHUs OLleHKU YyBCTBUTEJIbHO-
ctu. [Ipo6seMa yCTOMYMBOCTH K aHTUOHWOTUKAM IMOJTBEPKJEeHAa MHOTHUMU
MCCJIe/IOBAaHUSIMU B PA3JIMYHBIX OT/IeJIEHUSIX, 0COOEHHO XUPYPTrUIECKOro mpo-
bua U B OT/e/IeHUsAX peaHUMal[Ud U UHTeHCUBHOW Tepanuu. B KaszaxcraHe
npeo6/1aIalo UMK aHTUOUOTUKO-PE3UCTEHTHBIMU BO30OYAUTESIMUA CYUTAIOT-
cs1 Acinetobacter spp., Enterococcus spp., Haemophilus influenza, Pseudomonas
Spp., CTPENITOKOKKHU, CTAPUIOKOKKH U 3HTepoOakTepuu. OCHOBHbIMH MepaMu
0 NpeAyNpPEXAEHUI0 3TON NMPOo6JIeMbI SIBJSIETCS KOHTPOJIb HaJl IPUMEHEHUEM
aHTUOUOTUKOB, pa3paboTKa HOBBIX MpenapaToB, 3 UMEHHO aHTUOGUOTUKOB U
0aKTepHUa/IbHBIX JIM3AaTOB HA OCHOBE JJTAHHBIX MUKPOOPTaHU3MOB.

Kiw4yeBble c/10Ba: aHTUOMOTUKOPE3UCTEHTHOCTD, IITAMMbI, MUKPOOpTra-
HU3Mbl, aHTUOUOTUKH, CIIEKTP J€HUCTBUS.
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BBeaeHue

[Ipo6sieMa aHTUOHMOTUKOPE3UCTEHTHOCTM HMMeeT MHUPOBOe 3HayeHUe, TaK KaK BO
BCeX CTpaHaX CyIllecTByeT Takas Npo6JsieMa, MacliTabbl KOTOPOHM yrpoxarwliue. ITO
NOATBEPXK/JAaeTCsl HAMU Ha OCHOBE M3y4YeHUs1 HayYHbIX, IPUKJIAJAHbIX U aHAJIMTHUYECKUX paboT
Bpauel, MUKPOOHOJIOr0OB, YYEHBIX U3 pPa3HbIX CTPAH U CBeJeHUN BceMUpHOW opraHu3aluu
3/ paBooxpaHeHus (BO3). [[po6semMa B 0AMHAKOBOM CTENEHU KAacaeTcsl KaK BbICOKOPA3BUTHIX
Y MHAYCTPUAJbHBIX, TAK U PAa3BUBAIOUIUXCA CTPaH, He 3aBUCUT OT YPOBHS 6JIar0COCTOSIHUSA
M 3KOHOMHYECKOI'0 pa3BUTHUSA CTpPaHbl. BO3MOXKHOCTb NpHUOOGPECTH aHTUOMOTUKM Y JItOJ el
B 3KOHOMMYECKH Pa3BUTHIX CTPaHaX M, HA0OOPOT, OTCYTCTBHE JeHer WM HeAOoCTaTO4YHas
IPOJOKUTENBHOCTb Kypca JieyeHUs Yy 6eIHbIX — 9TO OJJMHAaKOBasl yrpo3a [iJisl yeJoBeyecTBa
B LieJsioM [1].

AHTHUOMOTUKOPE3UCTEHTHOCTh — 3TO YCTOMYMBOCTb OaKTEepUHl K aHTUOAKTepHUaJbHbIM
npernaparaM, 3TO Pa3HOBU/IHOCTb aHTUMUKPOOHOH pe3UCTEHTHOCTH — YCTOMYMBOCTU BO30YAU-
TeJlel 3abosieBaHUM (OakTepuil, rpubOB, MAapa3sUTOB) K COBPEMEHHbIM aHTUMHUKPOOHBIM
npenapataM [1]. [lepBbie u3BecTHs 00 yCTOMYUBOCTU NOABUINCH B 1940 roly K neHULUJJINHY,
C ro/laMHy JJaHHOe sIBJIEHHe yBeJUUYUBaeTcsl B MUpe. U UAET TeHJeHLUs, YTO CMEPTHOCTb OT
MHQEKUOHHBIX 3a00JieBaHUM Oy/leT yBeJIMUuBaThcA |2, 3].

B 0630pe Giuseppe Mancuso coaBTopamu [4] npokoMeHTHpoBaH nporHo3 BO3, uto k 2050
roJly 4YMCJI0 MOru6mux oT He3PpPEeKTUBHOCTH aHTHOAKTEPUAIbHON Tepanuu YBEJTUYUTCSA [0
10 MuIIMOHOB. B paboTe oTeueCTBEHHBIX UCCeloBaTes el [5] TakKe OTpaXKeHO COCTOsSIHUE
npo6JsieMbl B MUPE, OAX0/Ibl K KOHTPOJIIO U C/IeP>KUBAHUI0 aHTHOUOTHKOPE3UCTEHTHOCTH.

[loBbIlIEHHWE AHTUOMOTUKOPE3UCTEHTHOCTH MHUKPOOPraHU3MOB fBJISETCA OJHOU U3
aKTYyaJIbHbIX U HepelleHHbIX MP06jeM 60pbObl C MATOreHHbIMH MHUKpOOpraHudMamu. Poct
Pe3UCTEHTHOCTU MUKPOOPraHU3MOB K aHTHOUOTHKAM BIlepBbIe OblJ1 0OHApY»KeH B MeJJUILIUHE,
3aTeM B BETEpHUHAPUH, a 3aTEM 3TO siBJIEHHE OBbLJI0 yCTAHOBJIEHO U JJ1 APYTUX AHTUMUKPOOHBIX
BellleCTB [6]. Pe3UCTEHTHOCTh MHUKPOOPraHU3MOB pa3BUBAeTCs K aHTHUOAKTepUaJsbHbIM
npenaparaM Kak LIUPOKOIo, TaK U y3KOTO CIIEKTpa JeHCTBUS.

B cBA131 CaKTya/IbHOCTbIO IaHHOTO HAllpaBJIEHUS, LieJIbI0 Halllel CTaThbU SIBJISIETCS U3yYeHHe
AHTUOUMOTUKOPE3UCTEHTHBIX IITAMMOB, MEXaHU3MOB M NPUYUH PA3BUTUS YCTOWYUBOCTH
KyJIbTYP MUKPOOPraHM3MOB K aHTH6aKTepUaJbHbIM IpenapaTam.

MeToabl MCC/IeJOBaHUSI

[Ipy moAroToBKe MaTepHuasioB [Jisl 0630pa ObLIM MCIOJIb30BaHbI JOCTYIHbIE TOUCKOBbIE
cuctembl: PubMed, Google Scholar, https://www.researchgate.net, https://cyberleninka.ru,
elibrary.ru. C ux nomoupio 6bla NojayyeHa MHPOpPMALMS MeX/AYHAPOAHBbIX OpraHU3aluy,
Pecny6sinku KasaxctaH, fjlajibHero U GJIM>KHEro 3apy0ebsi, HayuHble CTaTbHU. KitoyeBbIMU
CI0BaMM JiJi1 TOMCKa HWHQOpMAIMM ObLIM: AHTHUOMOTUKOPE3UCTEHTHOCTb, IITAMMBbI,
MUKpPOOPraHM3Mbl, aHTUOMOTUKH, CIEKTp JeicTBuUsi, Acinetobacter spp., Enterococcus spp.,
Pseudomonas spp., Escherichia coli u ppyrue 6akTepuu. OcHOBHas Macca HHpoOpMaLUU
MoJIyYeHa Ha pPyCCKOM U aHIJIMHCKOM si3blKax. [Jly6rHa MccieloBaHuUsl COCTABJISIET NOCIeIHHE
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10 sieT. KpuTepur BKJ/IIOYEHUS: B OCHOBHOM BKJIIOYa/IWCh cTaTbu ¢ 2015 mo 2024 roabl u
paboThl, rAe UccaeloBaHUS MPOBOAUIUChL Ha N0[aX. KpuTepuu ucki4yeHUs: He Opasvchb
JlaHHBbIE 110 )KUBOTHBIM.

TeHbl aHTUGMOTUKOPE3UCTEHTHOCTH U MEXaHU3MbI PAa3BUTHS YCTOMYMBOCTU K aHTH-
MHMKPOGHBIM NpenapaTam

YcTOMYMBOCTb K NPOTUBOMMKPOOHBIM IpenapaTaM pa3BUBaeTCA 3a CYET 3BOJIOLUHU
6aKkTepuil. ITO sIBJIeHUEe B NpoLecce KU3HeAesATeJIbHOCTH MUKPOOPraHU3Ma eCTeCTBEHHOE,
OJIHAKO pAJ, NPUYMH CIIOCOOCTBYET YCUJIEHUIO JaHHOTO AiBJeHUsl. CBOMCTBO yCTOMYHUBOCTH K
IPOTUBOMUKPOOHBIM NIpenapaTaM pa3BUBaeTCs y MUKPOOOB, a He Y JII0Jie U ’KUBOTHBDIX.

CBA13aHO 3TO C Hea/leKBaTHBIM NPUMeHEeHHEeM aHTHOaKTepUaJbHbIX MpenapaToB; Nona-
JlaHHeM aHTHMMHUKPOOHBIX NpenapaToB B OpPraHU3M uesi0OBeKa C MULIEBBIMU MPOAYKTAMH,
KOTOpble NPUMEHSIOTCA JJ1A JIedeHUsl U IPOPUIAKTUKU O0JIe3HEeN )KUBOTHBIX, CTUMYJIMPOBAHUS
UX POCTa, TaKXKe /J1s1 N0/IaBJeHUs YCIOBHO-NATOT€HHON MUKPO(I0phI B NPOAYKTAX NUTAHUSA
IIpY NPOM3BO/CTBE, 0COOEHHO MOJIOYHOKUCION NPOAYKIIMH; IPUMEHEeHUe B KOCMETOJIOT M.

HeazekBaTHOe mMpuMMeHeHHe aHTUOAKTEpHabHBIX MpenapaToB OCHOBAHO HA 4YacTOM U
OECKOHTPOJIbHOM TNPUMEHEHUU aHTHUOMOTHUKOB; HEOOOCHOBAaHHOM Ha3HAY€HWHU CHUJIbHBIX
npenapaToB; He0OOOCHOBAaHHOM Ha3HayeHUHU [/l JieueHHUs] BUPYCHbIX MHPEKLUUN U JIETKUX
6aKTepUaJbHBIX MHOEKIUMK; IPUMeHeHMe aHTUOUOTHUKOB LIUPOKOIo CIeKTpa B CUTYyal X,
koraa 6osiee 3GPEKTUBHO HCIOJIb30BaThb C Y3KUM CHEKTPOM [ieMCTBHUS; Ha3HayeHHUe
npenapaTtoB 6e3 y4yeTa ClieKTpa BO30OyjuUTesleld U HMX YYBCTBUTEJbHOCTH; He NpaBUJIbHas
Jl03MPOBKa; CBOOOJAHAs Oe3pelLlenTypHas Npojaxka B anTe4yHoW ceTH. OJHUM K3 NPUYUH
ABJIIETCA caMoJleyeHHe OOJIbHBIX HAa OCHOBe INpeJblAyIUX ONbITOB, UHTEPHET-PEeCypCOB U
peKoMeH/jalluy anTekapeu [6].

B To e BpeMsa 6oJibHWYHas cpeja TPaJULMOHHO paccMaTpUBaeTCs KaK MCTOYHUK
AHTUOMOTUKOPE3UCTEHTHBIX MHUKPOOPraHU3MOB, MO03TOMYy HWHQPEKLHOHHbIE MOpPaXKEHUSs,
NIOJIy4YeHHble B CTeHaX JIedeOHOro y4ypex/JeHus, UMel0T Jpyroe Ha3BaHUe — FOCNUTaJbHbIe
WJIK HO30KOMHUaJIbHble MHPEKIUU.

YCTOMYMBOCTb K AHTUOMOTUKAM IPUBOJUT K TOMY, YTO TpPyAHee JIeYUTb OOJIBHOTO,
YAJIMHSIETCS KOJIMYeCTBO O0JIbHUYHBIX IHEN, TPEOYIOTCS 60Jiee BbICOKHE 103bl aHTUOUOTUKOB
U O6oJsiee TOKCHUYHBIE, BCE 3TO NPUBOJAUT K 3KOHOMHUYECKHUM 3aTpaTaM. OJHUM U3 OCHOBHBIX
NOCJIeICTBUM fIBJISIETCA PAa3BUTHE Pa3/IMUYHBbIX OCJ0KHEHUH OT TaKOW peaKTHBHOM Tepanuu
WJIK €€ OTCYTCTBUS U BO3MOXKEH CMePTeJIbHbIN UCXOA.

[Ipo6sieMa aHTHOMOTHKOPE3UCTEHTHBIX LITAMMOB YCYTy0OJ/ieTCs TeM, YTO KOJIMYeCTBO
IPOAYKL MU HOBBIX [IpeNapaToB yMeHbIIUI0Ch. MOHOpPE3UCTEHTHbIE OPraHU3Mbl CTAHOBATCS
NOJIMPE3UCTEHTHBIMHY, @ 3aTEM U MIAHPE3UCTEHTHLIMH [7, 8].

BHeniHue GpakTOpbI TaKXkKe ABJAKTCA IPUYNHAMY Pa3BUTHA JaHHOU Npo6sieMbl. Murpanus
JII0Jled, NTHUL, U >KUBOTHBIX CHOCOOCTBYET IepeHOoCy OaKTepuil U3 OJHOW MECTHOCTH B
Apyryto. Toprosns B 6OJIbIIMX pa3Mepax MUILEBbIMH NPOAYKTaMH TaKXXe CIIOCOOCTBYeT
pacrnpocTpaHeHUI0 aHTUOHOTUKOPE3UCTEHTHBIX MUKPOOOB M3 CTPaHbl B CTPaHy U MO BCEMY
mMupy. [[poMbIiIeHHBIE OTX0AbI, OTX0/bI papMaleBTUYeCKUX 3aBOJ0B, O0JIbHUYHbIE OTXO/bI,
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bepMbI U cesibCKOoe X0351IMCTBO TaK:Ke SBJISAITCS BO3MOXXHBIMU HCTOUHMKAMU UK GaKTOpaMHU
pa3BUTHSA YCTOMYMBOCTH K aHTUOMOTHUKAM.

WTak, aHTUMUKPOOHAsi yCTOMUYUBOCTD SIBJISIETCSI CEPbe3HOM YTP0o30i 3/J0pOBbIO 001IIeCTBa.

PasHble 6GakTepuu 006J1aal0T pa3sHbIMU MeXaHU3MaMHM YCTOMYMBOCTH K OJJMHAKOBBIM
IPOTUBOMUKPOOHBIM areHTaM.

YcTOMYUBOCTb K aHTHOAKTepUaJbHbIM IpenapaTaM pa3BUBaeTCs Ha OCHOBE HECKOJIbKHUX
MexaHu3MoB [9, 10]: npuposHass U NpUOOpeTeHHAss PEe3UCTEeHTHOCTh [9]; 6uomnéHo4YHas
YCTOWYUBOCTb y IITAMMOB, CHOCOOHBIX K OHOM/IEéHKOoOOpa3oBaHuio [8, 9, 11]; Haauuue
6akTepuii-nepcuctepoB [9]; HajMYKMe y MUKPOOPraHU3MOB $epMeHTa Pe3UCTEHTHOCTU [3-
JlakTamashl [4, 12].

JlymaeM, 4To 60JibIIYI0 IP06JIEMY IPEeACTABASAIT OUONJIEHOYHbIE OaKTEePHUH, TaK KaK MaJlo
TOr'0, YTO OHM YCTOMYHMBBI K psAZly NpenapaToB, Tak ellé U UMeIT TaKoW 3allUTHBIN CJI0H,
KaK OMONJIEHKA, KOTOPBIMA TsKeJo NOAAAETCA Je3uHPeKLUU. BUomnjieHKH MpeacTaBJISIOT
CO060M MHOrOKJIETOUHbIE aCCOLMAllMd MHKPOOPraHW3MOB, 3alllUIlleHHble BHEKJIETOUHBIM
MaTpPHUKCOM, CIOCOOCTBYIOLIME UX POCTY U Pa3MHOXKEHHUIO.

B 6vonséHkax Takye e reHeTUYeCKHMe MeXaHU3MBbI llepeJjayu ycToMuuBocTH [13].

OCHOBHBIMM MeXaHW3MaMU NPOSIBJEHUS WU YCUIEHUS] PE3UCTEHTHOCTU K aHTUOMOTHKAM
Yy MUKPOOPraHU3MOB fIBJASIOTCA caefytouiye [14]:

depMeHTATUBHOE pacllel/leHWe WM HWHAKTHUBALUs 3aKJ/o4yaeTcs B paclielJieHUun
aHTUOMOTHKA ellle [10 ero IPOHUKHOBEHUS B LUTOIJIa3My KJIETKU C IOMOLIbI0 cieuprUYeCKUX
bepMeHTOB.

MexaHHU3M yMeHbIlIeHUs] IPOHULLAEMOCTH CTEHKU MUKPOOPTaHW3MOB [JIs aHTUOMOTHUKOB
M/UIY BbIKauMBaHUE ero M3 KJeTKU (3dPJitoKc) GbicTpee, YeM aHTUOMOTUK MOPA3UT CBOU
MULIEHH.

Mopudukanusa uin noBpex/jeHre KJeTOYHbIX MUIIeHel aHTUOUOTHUKOB.

AykcoTpodus — popMupoBaHUEe MeTab0JINYECKOTO LIYHTA.

MexaHHU3M MNpPOAYKLUHWH MHUKPOOPraHU3MaMM aJbTepPHAaTUBHBIX MHUIUIEHEH, KOTOpble
CBA3bIBAIOT aHTUOWOTHKU U JIMLIAIOT €ro BO3MOXKHOCTU IMOPA3UTh HACTOSIIME MUILEHH.
O6bIYHO B KayeCcTBe TaKUX MUILIEHEeHN BbICTyNaAlOT GepMEHTHI.

CaMbIM pacnpoCTpaHEHHbIM MEXaHU3MOM aHTUOHMOTUKOPE3WCTEHTHOCTH — 0koJ0 80%
cay4aeB - sBJisieTCs GepMeHTaTUBHOeE paclierneHue aHTUOMOTHKaA [14].

depMeHTBI, paspyluawlive O6eTa-JlaKTaMHble aHTUOMOTHKY, MOJYyYUIM Ha3BaHUe OeTa-
JlakTama3. HekoTopble MUKpPOOPraHU3Mbl BbIJIEJAIOT 6OeTa-JlakTamMa3bl BO BHEKJIETOYHOE
IPOCTPAHCTBO, [pyrHe — TOJIbKO B IPOCTPAHCTBO MeX/Y KJIeTOYHOU CTEHKOW U BHYT-peHHeH
MeMOpaHO!. [-JaKTaMasbl NPOAYLMPYIOT KaK TpaMIIOJIOKUTe/bHble, TaK U TPaMOTpPH-
LlaTesJbHble MUKPOOPraHU3MBbI, B TOM YHCJIle U aHaspoOHble [15]. 3T pepMeHTHI pa3pyluanT
CBSI3U B aHTUOHOTHKAX.

PacnpocTpaHeHue aHTHOGUOTUKOPE3UCTEHTHBIX F'€HOB MeX/Jy OaKTepHUsAMU NPOUCXOAUT
6/1arofjapsi akTUBHOCTU MOOUWJIbHBIX T€HETUYECKUX 3JIEMEeHTOB (Ia3Mu/, 6akTepuodaros,
TPaHCI030HOB) [16].

OCHOBHBIMM TeHETHUYECKUMHU NYTSIMU Iepeslaud TeHOB SBJSIOTCA TaKUe IPOLEeCCHI,
KaK KOHBlOrauus, TpaHcopMalus U TPAHCAYKLHMSA, KOTOpble COCTABJAKT MpoLecc
ropyM30HTaJILHOTO NlepeHoca reHos [8, 13,17, 18].
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Konbrorayus mjiasMujiaMy, TPaHCAYKLUSA GakTepuodaraMu U ecTecTBeHHass TpaHcdop-
Manus BHekseTodHOW /JHK mo3BosifiloT reHeTHYecKOMy MaTepually lepeMelaTbCs MeXAy
HITaMMaMH 4 BUAamu [19].

[lepeHOC reHOB MOXET OBITh KaK MexJy OJM3KMMH OpraHM3MaMH, TaK U Y[aJ€HHbIMHU.
PacnpocTpaHeHUe TeHOB CBU/JETENbCTBYET O TOM, YTO OHU QYHKLMOHUPYIOT B pas3MYHbIX
cpe/iaXx ¥ 3KOCHUCTeMax, B TOM UMcJie B 60JIbHUUHBIX YCA0BUSX, HAa X03sIMHE-YeI0BEKE, 00111eCTBE
Y B IPUPOJHbIX 3KOCUCTEMAX.

Konbroranus - ato nepenoc JJHK nocpescTBoM KOHTaKTa KJIETKHU C KJIeTKOW Yepe3 MUJIU
WJIM a/ire€3uHbl Ha KJIEeTOYHOM NMOBEPXHOCTU. JJaHHbIA KOH'BIOTAaTUBHbIA MeXaHU3M KOAUPYeTCs
reHaMy aBTOHOMHO PeIJIMLUPYIOUIUXCA MJIa3MUJ, UM UHTEerPaTUBHBIMU KOHBIOTaTUBHBIMU
3JileMeHTaMU XpOMOCOMBI.

MexaHM3M KOHBIOTALlMK MPUCYLL NPU YCTOMYUBOCTU K B-JaKTaMHBIM aHTHOMOTHKAM U
KapbeneHeMaM. [eHbl pacnpoCTPaHAKTCA 3a CYET MeX- U BHYTPUBUJ0BOM KOH'BIOTALlMU y
3HTepobaKTepUuH, NceBJOMOHA/, aljMHETOOAKTepP, 30JI0TUCTOr0 CTaQUIOKOKKA.

Kon'brorayus siBjisieTCs 4aCThIM MEXaHM3MOM BO3HUKHOBEHU S aHTUOMOTUKOPE3UCTEHTHBIX
IITaMMOB B 60JIbHUIIAX. 3a CYET 3TOr0 MeEXaHHW3Ma Pa3BUBAETCS YCTOMYUBOCTb IOBCEMECTHO B
OTHOLIEHUH YaCcTO MPUMeHseMbIX U 60jiee 3P PeKTUBHBIX aHTUOAKTEPHUAbHBIX ITpenapaToB.
BoJiee TOro, HeCKOJIbKO reHOB 4YaCTO JIOKAJIM3YIOTCS B O HOU U TOM XKe IJIa3MU/ie, YTO [I03BOJISAET
OTHOCHTEJIbHO JIETKO PAaCIpOCTPaHATh MHOXECTBEHHYIO JIEKAPCTBEHHYIO YCTOU4YMBOCTS [20].

B pa6oTe Xiaolong Wang c coaBTopamu [21] nesibio uccaefoBaHUs OBLIO BBISICHUTD,
OPOUCXOAUT JIM U KaK IMPOUCXOAUT IMepeflaya TeHOB aHTUOMOTUKOPE3UCTEHTHOCTHU
MeX/Jy MIa3MUJaMU KJIMHUYECKUX naToreHoB. C 3TOM Liesbl0 M3 OO6LIeJOCTYNHBIX 6a3
JIAaHHBIX ObLIO coO6paHO 2420 KJMHUYECKU 3HAYMMbIX U 882 3KOJIOTUYECKH 3HAUYMMbIX
KOH'BIOTaTUBHBIX IJIa3MUJ, C NOJHBIMU NOC/IEe[0BaTEeJbHOCTAMU. BbLIO OOHApy»XeHo, YTo
3035 aHTHOMOTUKOPE3UCTEHTHOCTU IMepenatoTcs dyepe3d 606 miasMu/j, cojepKaljuxcs B
K. pneumoniae, TeM caMbIM yBeJWYMBas yCTOWUYMBOCTb K. pneumoniae K KJIWHUYECKHUM
AHTUOMOTHUKAM, BKJIIOYAs aMHHOIVIMKO3UJbI, Leda/loCIOpUHbl TpPeTbero MNOKOJEHUS MU
kapbaneHemsl. [lo cpaBHeHuto ¢ K. pneumoniae, ipyrue ESKAPE - Bo36yauTenu, Hanpumep,
Enterobacter spp., P aeruginosa v A. baumannii Tak)ke y4aCTBYIOT B MeXIIJIa3MHU/JHOM [IepeHocCe,
HO C OTHOCHUTEeJbHO MeHblieil yactoTtou (2,2%, 1,6% u 1,1%, coorBeTcTBeHHO). Takxke
YCTAHOBJIEHO, YTO 3THU IITAMMbl MOTYT OOMEHUBATbCS PE3UCTEHTHOCTbIO C MJa3MHUJAMH,
NOJIyYEHHBIMHU U3 OKpYy»Katolel cpeapbl. [Ipu aTom 59,5% aHTHOMOTUKOPE3UCTEHTHBIE T'€HbI,
HOJIyYeHHble W3 IJIa3MU/| OKpYKalollel cpeJibl, MOT'YT ObITb 3axBaueHbl K. pneumoniae. A.
baumannii, P aeruginosa v Enterobacter spp. Tak:ke 06MeHUBAIOTCS F'eHaMH C [JIa3MUJaMU,
MO0JIy4YeHHbIMU U3 OKpY>Kalolel cpe/ibl, HO COTHOCUTEJIbHO 60Jiee HU3KOM 4aCTOTOM epejayH.

Kak ToJsibko m1a3amMu/a, nostydeHHasi U3 oKpyKaroliel cpe/ibl, 6y/ieT 3axBayeHa KJIMHUYECKHUM
NaTOTeHOM, OHa 06eCcneyUuT ObICTPbIN TepeHOC TeHOB MeX Ay MJ1a3MUJaMHu.

TakuM 06pa3oM, MeXIIa3MUAHbI 0OMEH TeHOB Yepe3 3KOJIOTUYeCKHe U KJIUHUYEeCKHe
IPaHULbl MOXKET PACIIMPUTD CIEKTP YCTOMYUBOCTU MATOTEHOB.

B naHHO¥V cTaThbe [22] M3y4Yaiuch MEXaHU3MBI in Vitro, Jexalye B OCHOBE OIOCPeJ0BAaHHOTO
KOH'bIOTAleN NMepeHoca reHoB OoT A. baumannii ¢ IIMPOKOU JiIeKapCTBEHHOUN YCTOMYMBOCTBIO
(XDR-AB) u A. baumannii, npofyuupyo0IIMX MeTall10-6eTa-1akTamasy-1 us Heto-/lesu (NDM-
AB), k 1ByM H30J19TaM U3 OKpy»Katoliel cpefibl Acinetobacter spp. (11TaMMbl-pEeLIUITUEHTHI).
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JKCIepMMEeHThbl MO KOHBIOTALlMU MOKa3a/M, YTO YCTOMYUBOCTb K THUKAPUUIJIUHY H
KaHaMULMHY MOXeT IepeJjlaBaThbCsl OT YeThIPeX JOHOPOB K JIBYyM YCTOWUYUBBIM K a3UJly HaTpUs
A. baumannii. UccsiefoBaHus TPOBOAUIMUCH C Mcoib30BaHueM [I1IP. Pe3ysbTaThl mokasasy,
YTO JJIOHOPCKHUe ITaMMbl A. baumannii 364,352 1 405 moryT nepeiaBaTh pa3indyHble reHbl (bla
oxazz A bl ,aphA6ubla ) penunrentam. O6HapyKeH nepeHoc asMu/ibl pasmepom 220
T.ILH. OT JJOHOpa K peuunueHTy. [l1asamuzaa GR6, cofepkaiias reH yCTOMYMBOCTU K KAHAMULIMHY
(aphA6), 61112 ycreliHo epeHeceHa U3 JJoHopcKoro mtamMma 140 B o6a mTaMMa-pelMnyueHTa.
Opnnaxo renbl bla, . . v tet (B) 661,11 06HapyKeHbI He BO BCEX TPaHCKOH'bIOTAHTaX.

TakuMm 06pa3oM, KOH'bIOTAIMSI MOXKET ObITh OTBETCTBEHHA 3a MOSIBJIEHHWE HOBbIX THUIIOB
IITaMMOB, yCTOMYUBBIX K aHTUOMOTUKAM.

Lenbto ciaenytouieil paboThl [23] ObLIO OIEHUTh PACHPOCTPAHEHHOCTb BCTPEUYAEMOCTH
redos bla-.. ., bla-, , bla- = v aHTUOHOTUKOPE3UCTEHTHBIX WITAMMOB 3HTEPOOAKTEPHH,
BbI/leJIEHHbIX U3 P00 MallMeHTOB epUHATAJbHOTO LieHTpa. [Ipu npoBejeHUU HcCef0BaHUS
u3 135 wmramMmoB 3HTepobakTepuih y 87 (64,4%) ycnewmHo omnpejeseHbl H3y4yaeMble
reHeTU4YeCcKue JIeTEPMUHAHTbl aHTHOMOTUKOPE3UCTEHTHOCTU. McciiejoBaTesiM YCTaHOBUJIH,
yTo 92,3% mrtaMMoB K. pneumonia UMeIOT JAeTEPMUHAHTbI YCTOMYUBOCTU K aHTUOMOTHKAM,
50% xoTopbIX npe/AcTaBieHbl bla- .. . Bbl1 BbigesieH 1 mtamMM K. pneumoniae, HeCyIuii cpasy
TPH reHa aHTUOMOTUKOPEe3UCTeHTHOCTH bla-. ., bla-. , bla- . M3 66 mtammos E. coli y 59
(89,33%) ompejneseH reHeTUYyecKUd NMpPodUIb aHTUOHMOTHKOPE3UCTEHTHOCTH, B KOTOPOM
Take npeo6siagaer bla- .. . (67,80%).

M3BeCTHO, YTO HECKOJIbKO I'€HOB 4acTO JIOKAJU3YIOTCA B OJHOM M TOH >Xe IJa3MU/e,
YTO MO03BOJISIET OTHOCUTEJIbHO JIETKO PacHpOCTPaHATb MHOXKECTBEHHYIO JIeKapCTBEHHYIO
YCTOMYUBOCTb.

Tpancaykuusa — npouecc nepenoca JHK Mexay kieTkamu npu noMoiuu BUpycosB. IIpu-
MepoM TPAHCAYKIUM siBJisseTcs nepeHoc 6akTepuanbHol [IHK u3 ofgHOU KJIETKU B JpyTyio
6akTepuodarom.

TpaHcayKuMs cnocob6CTByeT pacnpoCTPaHEHUIO PE3UCTEHTHOCTH K aHTUOMOTHUKAM 4acTo
MeXJy MNpejCTaBUTEeNsIMU OJHOTO M TOrO e BHUJA 3a CYET 3apakeHUsl OGakTepuodarom.
KieTka ciy4yaiiHO yniakoBbIBaeTCs B Kancu/, 6akTepruodara, KOTOPbIX CBSA3bIBAETCS C KJIETKOM-
MUIIEHBID U MepefaéT reHeTUYeCKyl HHopManvio. MexaHUM3M TPAHCAYKLUU MeHbIle
BO3HHUKAaeT B OOJIbHUIAX, BCTPEYAETCSH y TCPaAMIOJJOXKUTEJNbHBIX U TI'PaMOTPULATESbHbBIX
6akTepui [10, 19].

[Ipu M3y4yeHHUU TeMbl MEXaHU3MOB PE3UCTEHTHOCTH K aHTUOMOTHKAM, Mbl IPUIIUIU K BBIBOAY,
YTO OOJIBLIMHCTBO UCC/e0BaTe/Iel O0/IbIIOe 3HaUeHUe pUAaeT paraM B pa3BUTUM JJAHHOU
MUPOBOU Npo6JieMbl. [Ipy 3TOM OHU IMPOKO PACPOCTPAHSIOTCA B MeJUI[MHE, BETEPUHAPUH,
pacTeHWEeBOACTBE, B UL EBbIX NPOAYKTAX.

TpaHncdopmanuss — mpoiecc moryoueHus 6akTepuasbHON KiaeTkod MoJsekyabl JHK wus
BHEILLIHEHN CpeJbl.

EctecTBeHHass TpaHcdopMalus MPOUCXOAUT Yy KJIUHUYECKUX MATOCEHOB B pe3yJibTaTe
NOIVIOLEHUSI MUKpOoOpraHu3MaMu BHekJieTouHOoH /IHK 1 BcTpavBaHuUs UX B TeHOM OaKTepuH,
YTO W IOKa3bIBAeT €CTECTBEHHbIW MyTb. B TO ke BpeMsi aHTHUOMOTUKU MOTYT YCUJUBATHb
npouecc TpaHchopMani.
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Jlis1 Toro, 4TO6bI TpaHcoOpMaIKs COCTOSI/IaCh, HEOOXOJUMO COOJII0/IEHUE PsiJia YCI0BUH, a
3TO Ha/inuMe BHekJeTouHOoU JIHK 1 6akTepur-peliunyueHThbl 4OKHbI HAX0IUThCS B COCTOSTHUHA
KOMIIETEHTHOCTH [24].

PasHble OGakTepuasibHble BHJbl MCIOJIb3YIOT pa3Hble MeXaHW3Mbl TOPU30HTAJbHOIO
nepeHoca. Pe3McTeHTHOCTb TaKKe ObIBaeT eCTeCTBEHHAs U puobpeTéHHas [8].

CrogamMmuBIpolLiecce3BOJIOIUN 6AKTEPUN TOSBJISIIOTCA HOBble MEXaHU3Mbl PE3UCTEHTHOCTH.
ITO NPUBOJAUT K TOMY, YTO BCE TPyAHEe JIeYHTh, 4 UHOTJIa U HEBO3MOXXHO. MU sBJISIIOTCSA
MyTalU{ TONOM30Mepasbl, 0becrneyrMBallide YCTOMYUBOCTb OaKTepUU K QTOPXUHOJIOHAM;
MeTasl10-[3-1aKTaMa3bl, MHAKTUBUPYIOLUE MPAKTUYECKU BCe [-JlaKTaMHble aHTUOWOTHUKY;
23S-cyobegununbl  pPHK-MeTusaspl, npoTuBOCTOSLHE BO3AEWCTBUI0 MaKpOJMUJOB H
JIMHKO3aMU/I0B, a TAKXKe U3MEHUJIUCb MEXaHHU3Mbl PETY/sSIUU paboThbl 3P dtoKc-HacoCcoB [25].

Peluenue l'lpOﬁJ'[eMbI aHTI/I6HOTI/IKOPBSI/ICTGHTHOCTI/I

[IpobsieMa aHTUOMOTUKOPE3UCTEHTHOCTH CTasia o0cobo akTyaibHOM B XXI Beke.
B OosbLIMHCTBE pErvoHOB MHpa, B TOM uucjie M B KasaxcraHe, MOJy4WJIM LIUPOKOE
pacnpocTpaHeHHe IITaMMbl MUKPOOPTaHW3MOB, XapaKTepU3yloLhecs YCTOWYUBOCTHIO K
60/IBIIMHCTBY aHTUMUKPOOHBIX ITpenapaTos [26].

AHTUOUOTUKY — eJUHCTBEHHbIE NIPeNapaThbl, KOTOPble IPUMEHSIOTCS BO BCeX HallPaBJIEHUSIX
MeJWIMHBI, OT CTOMATOJIOTHHU J10 ONlepalUui U epecasioK.

CaMble cepb€3Hble KHU3HEYTpoXKawliue UHPEKIMU BbI3bIBAIOTCS IPYNIONA pe3UCTEHTHbIX
MHUKpOOpraHusMoB, KoTopbix BO3 o0603Hauunsio kak ESKAPE-naTorenn! (oT aHI/. escape —
YCKOJIb3aTh, U36€eraTh, CacaThCs), MOCKOJIbKY OHU 3PEeKTHUBHO «U30erarwT» BO3JeHCTBHUS
aHTubakTepraibHbIX NpenapaToB. ESKAPE -3To a66peBraTypa 0T Ha3BaHUM POJLOB OCHOBHbIX
AHTUOUOTUKOYCTOMUMBBIX BO30yauTesel: Enterococcus spp., Staphylococcus aureus, Klebsiella
pneumonia, Acinetobacter baumannii, Pseudomonas aeruginosa, Escherichia coli [4, 27]. Um
IPHUCBOEH BBICIIMH «IPUOPUTETHBIA CTATyC», TMOCKOJbKY OHH MPEJCTABJSIOT OOJIBIIYIO
yrpo3y AJis yesioBeKa [4]. 3aTeM 1,06aBUIM HEKOTOPbIE SIHTEPOOAKTEPHUH.

AHTUOHOTHUYECKAs] PE3UCTEHTHOCTb pa3BuTa y Mycobacterium tuberculosis, Staphylococcus
aureus, Escherichia coli, Clostridium perfringens, Campylobacter sp., Klebsiella pneumoniae,
Burkholderia cenocepacia [28, 29]. 3HaueHUe UMEIOT SHTEPOOAKTEPUHU U N1CEBAOMOHA/IbI.

O6Hapy>KeH HOBBbIM THUI KHILEYHOW NaJIOUYKH, KOTOPbIA OJHOBPEMEHHO BBICOKO3apa3eH
M YCTOWYUB K HEKOTOPbIM aHTHOMOTHKAM, 0COOEHHO K KapbameHeMmaM. JlaHHBIA HITaMM
pacnpocTpaHéH Bo MHOTUX cTpaHax [30].

Cpeay cTaduUJIOKOKKOB 3HAaYeHHE HMET METULU/JIMH - YCTOWYMUBBIA 30JI0TUCTBIU
cTaQUJIOKOKK U3-3a UX BUPYJIEHTHOCTU U YCTOMYUBOCTU K MHOTOYHMCJIEHHBIM aHTHOUOTUKAM
[31].

BakTepuu posa Acinetobacter - HauboJsiee 4yacTble BO30OYAUTENN TSXKeJAbIX MHOEKLUH,
CBSI3aHHBIX C OKa3aHUEM MeJUIMHCKON nmoMoId. JJoMUHUPYIOT 1o BceMy MUPY A. baumannii
C MHOXXECTBEHHOW JieKapCTBEHHOM YCTOWYMUBOCThbIO [32]. KiMHMYecKyl0 aKTyaJbHOCTb
NpOSBJSAIOT TakXe BUAbI A. calcoaceticus, A. Iwoffii, A. baylyi, A. haemolyticus, A. junii, A.
nosocomialis.
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B pab6oTax 6aKTepHOJIOTOB OTPAXKEH CHEKTpP BO30OyAUTeJiel pa3HbIX MOPAXKEHUN CHUCTEM
yeJIOBEKa: MOYEBBIBOASAIAS, KULIeYHas!, 00JIbHBIX OT/AeJIeHUs] peaHMMallui, OHKOOOJIbHBIX U
Ap-

B Poccuy B 06bIUHBIX CTalJMOHAPaX HAa IEPBOM MeCTe KULIeYHble 6aKTepUuH, cpe iy Hux 54%
cocTtaBasAlOT K. pneumoniae. 'paMoTpuLiaTesbHble HepepMEeHTUPYIOLHE OAKTEPHUH, TaKHE,
kak A. baumannii u P aeruginosa, noka ocTalTCcs HauboJsiee 3HAYMMbIMU BO30YJUTESIMU
HO30KOMUa/IbHbIX UHeKuui [29, 33].

B paboTe mo HM3y4yeHUIO ypOJIOTUYECKUX WMHOPEKUUH OblIM BblJeJieHbl BO30YAUTENU C
OLIEHKOW MX Pe3UCTEHTHOCTH, KOTOpble npeacTaBiieHsbl E. faecalis (41%), E. coli (36,4%), KL
pneumonia (23,4%), Pr. mirabilis (76%). Hapsily c HUMU B MeHblIeM KOJIMYECTBE BbICEBAIUCH
IICEBJOMOHA/Ibl ¥ allMHEeTOOAKTEeP. JHTEPOKOKKHU M0Ka3a/d BbICOKUN YPOBEHb PE3UCTEHTHOCTH
K nunpodsokcanuuy - 23,1% u rentamununy - 38,4%. Y E. coli Ha6/110a710Ch NOBBILIEHHE
PE3UCTEHTHOCTH K aMIUIUJIUHY - 85,7%, nepTazumuay- 66,7 %, uunpodokcauuny - 54,1%
Y HUTpodypaHTOUHY - 42,9%. Bbicokasi cTeneHb pe3UCTEHTHOCTU BbIsiBJeHa y Pr. mirabilis
K nunpoduaokcanuny (66,7%), amnuuuanuny (75%). lltamMmmbl Ps. aeruginosa yCTOMYUBBI
K uunpodJokcanuny (66,7%) u meponenemy (50%); A. baumannii x amukauuny (94,9%),
umunenemy (92,3%), tureuukanny (53,6%), nedprazumuay u punpodsokcayuay mno 100%.
OTMeueHO NosiBJIeHHE KapbaneHeM-pe3UCTEHTHBIX ITaMMOB, Ha 4% yBeJIMYeHO KOJIMYeCTBO
MeTULU/IJINH-PE3UCTEHTHBIX LITAMMOB [34].

Y OHKOJIOTMYECKUX OO0JIbHBIX, KaK U Y JII0ObIX XUPYPTrU4eCcKUX OOJIbHBIX, I0CJE ONepanui
yacTo HabJ0JalTcs HUHOQEKIMOHHble ocaoXHeHUs. Ho B JaHHOM ciy4yae COCTOSIHUE
yCcyry0JsieTcsl TeM, YTO Y OHKOOOJIbHbIX UMMYHHUTET HAaX0JUTCSl HA HU3KOM YPOBHE UJIK BOOOIIEe
OTCYTCTBYeT M3-3a TSKECTHU JAHHOW HO30JIOTMH, CONMYyTCTBYIOLEH XMMHUO- U PaJjUOTEPATHUH.
C yesiplo OLEHKHU CIeKTpa BO30yUTe/ell U aHTUOMOTUKOYYBCTBUTEJIBHOCTH UCC/e0BATENU
NPOBOAMJIN MHUKPOOUOJIOTUYECKHUN MOHUTOPHUHI 00pa3LoB KJWHUYECKOTO MaTepuasa
y 1047 nauueHTOB ¢ MHQEKLUOHHBIMU OCJI0KHEHUSIMU IOCJEONepPallMOHHOr0 Nepuoza
OHKOJIOTUYECKOTO AucnaHcepa r. Mockssl [33].

MMU ycTaHOBJIEHO, YTO YaCTOTA MOJIOKUTEJbHBIX Pe3y/IbTaTOB cocTaBuia 64%. Bbu Bbiles1eH
791 wTaMM MUKpoOOpraHumsmoB: 487 rpamorpunartesbHbix U 304 rpamMnosioKATeTbHBIX
Bo30OyauTesneld. OCHOBHYI Maccy cocTaBisitoT K. pneumoniae, P. aeruginosa, S. aureus,
Enterococcus spp.

YpoBeHb pe3uCTEeHTHOCTU ceMeWcTBa Enterobacteriaceae k uedanocnopuHam -1V
NOKOJIeHUU BapbUupoBasi oT 45,8 10 59,8%, k pTopxuHosioHaM — 50%, K kapbaneHemaM - oT 11,4
710 15%. [Ipu 3TOM OTMeueH BbICOKUM YpPOBEHb YCTOMYMBOCTH K KapbaneHeMaM y K. pneumoniae
- B mnpegenax 19,2 no 25%. PesucteHTHOCTH P. aeruginosa k kapbameHeMaM COCTaBHWJIa
48%, k nedasocnopuHaM U3MeHsJIach B Auana3oHe 42,6-46,6%. paMnosioxKUuTe/IbHbIE Ke
O6aKTepur NMoKa3alu YYBCTBUTENbHOCTh: 71,2% 1mITaMMOB S. aureus 6bLJIM YyBCTBUTEIbHbI K
OKcalMJIMHY, 88% - K BaHKOMULIMHY; 95,7% mwTaMMoB Enterococcus Spp. K BAHKOMULMHY.

ITU JlaHHble MOATBEPXJAITCSI U B JIPYyrOM UCCIAEJOBAaHUM MUKPOOHOTO $pOHA THOMHO-
BOCHAJIMTEJIbHBIX OCJI0)KHEHUW OHKOOOJIbHBIX [35].

TakuM 06pa3oM, HO30KOMHA/bHble UHOEKIMU Pa3JIMYHON JIOKAJIM3alMH Y OllepUPOBaHHBIX
NallMeHTOB C OHKOMNATOJIOTMEHW YacTo O0OYCJOBJIeHbl NOJUPE3UCTEHTHBIMM LITAMMaMHU
rpamMoTpUIaTeIbHbIX BO30yauTeen [33, 35].
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B pab6oTax Ka3axXxCTAaHCKHUX MCCAeJOBAaHUN TaKXKe OTPaKEH CIEKTp BO30OyAuTesed C
aHTUOUOTUKOPE3UCTEHTHOCTHIO.

O HUM U3 aKTUBHBIX BO30yAUTEeN B KIMHUYECKOW MPaKTUKe OOJIbHUL] CTPAHbI SBJSETCS
S. pneumoniae [36]. [lnsg ux vu3y4yeHUs 3ab60p MaTepuasa ObLI B3AAT y 3J0POBbIX AeTeu-
HocuTesel. UcciejoBaHWe MPOBOAMJIOCh MeToJoM Auddy3un B arap K rpyrnie meHULUJI-
JIMHOB (OKCalMJ/JIMH), TOPXUHOJOHOB (HOpQJIOKCALlMH), MaKpPOJUAOB (3pUTPOMHUIIUH,
KJUHAaMUUH). [lo pe3ysbTaTaM MNPOBEJEHHOTO UCCAeN0BAaHUSA J0Jis TMEeHULUIJIUH-
pPE3UCTEHTHBIX WITAMMOB S. pneumoniae coctaBusa 78,3%, PTOPXMHOJIOH-PE3UCTEHTHBIX
wtaMMOB - 91,3%. YpoBeHb yCTOWYMBOCTH NHEBMOKOKKOB K MaKpOJIMJaM COCTaBUJI:
K 3puTtpoMuuuHy 52,2%, kauHgamMuuuHy 39,1%. Pe3aucTeHTHOCTb K TeTPALUKJIUHY H
TpUMeTOoNpUMCy/ibPaMeToKCca30ly BbisBJeHa Ha ypoBHe 34,8%, k JuHe3osnuay 26,1%,
xnopamMmbenukoay 21,7%, BankoMuuuny 17,4%, pupamnuyuny 4,4%.

Takue >xe ucciaefoBaHuss NpoBoAuauch B ropoge Kaparanzge c¢ 2012 no 2017 rr. [37].
[l[HEBMOKOKK BblZleJISIIM y OOJIbHBIX C BHEOOJbHUYHOW NHEBMOHHEN. YCTOWYUBOCTb
K OKCcauuWJUIMHy coctaBuaa 4,2%, asutpomuuuHy - 12,4%, TterpayukavHy - 72,1%,
xnopambeHukoay - 7,8%, Tpumertonpumy/cyibdamerokcaszony - 57,1%, pudamnuHy u
JneBodokcanuny - 5,6% u 3,4% cooTBeTcTBeHHO. K IMHE30/11Mly U BAHKOMUIUHY YCTOMYMBBIX
IITaMMOB OOHApy>KeHO He ObL10. AMOKCULIMJIJIMH PEKOMEH/I0BAH Kak Ipenapar nepBoy JMHUU
JUIS1 aHTUMHUKPOOHOM Tepanyuu MHEBMOKOKKOBbBIX UHPEKIIHM.

BakTepHo/10TH 0TMEYaloT, YTO YPOBEHb YCTOMUYUBOCTH C FOAaMU BO3POC K NEHULUJIJIMHY Ha
6,9%, apuTpoMULUHY — Ha 12,1%, a K TeTpayUKJIMHAM U TPUMETONPUMCYIbdaMeTOKCa301y
cHusuaacb ¢ 80% po 34,8%. 3To OHU CBA3BIBAIOT C OECKOHTPOJIbHBIM IMPUMEHEHUEM
npenapaToB NEeHUIUJIMHOBOTO Psifla POAUTENSIMU KaK 6oJiee U3BECTHBIMU U JIETKUMH MO
CpPaBHEHMIO C TPYIINON 1jepasoCnOpPHUHOB.

Cpeay MHEBMOKOKKOBBIX WITaMMOB 56,5% oka3aivuch MyJbTUPE3UCTEHTHBIMU: 21,7%
K 5, 13% mwTamMMoOB NoKas3asd YyCTOMYMBOCTb K 3-4, 4,3% - K 6-7 aHTUOUOTHKaM. Cpeau
MYJIbTUPE3UCTEHTHBIX [IITAMMOB YCTOMYHMBOCTbD Yallle BCEro MPOSBJIAIACh K NeHUIUIINHAM,
MaKpoOJIMAaM U TeTpalMKJIMHAM.

B cratbe CapcekeeBoii A.C. [38] mpeacraBJieHbl pe3yJbTaTbl GaKTEPUOJOTHYECKOTO
MccieJOBaHUS MOKPOTHI U OTIpe/ie/ieHUsI YyBCTBUTEJIbHOCTH BO30yAHTe el BHEOOJIbHUYHOU
NHEBMOHHUU y MALMEHTOB MYyJbMOHOJIOTUYECKOTO OT/leJiIeHHS. B OCHOBHOM BbIJe/SAIHCh
Streptococcus pneumonia (62%), Streptococcus viridans (17%) v kne6cuesnna (8%), uMemwIye
YCTOMYUBOCTb K OCHOBHBIM aHTUOAKTepHa/IbHbIM MpenapaTam.

[ns onpejesieHUss aHTUMUKPOOHOW Pe3UMCTEHTHOCTH 4YacCTO BCTPEYAIOIUXCS MaTOTEHOB
B OT/AeJIeHUU JeTCKodh KapauopeaHuManuu c 2012 mo 2016 roabl 6blLIM NPOBEAEHDI
MUKpoOHoJoTuYecKkue ucciaenoBanus [39]. U3 4228 kinHHUYeCKHX 06pas1oB AeTel (MHpeKUu
KPOBOTOKa, paHeBOe OThe/iseMoe, PpPEeCHUPATOPHBIA TPaKT, LEeHTPaJbHbIM BEHO3HbIU
KaTeTep, KaTeTep U3 TPaxeoOPOHXUAJIbHOIO JlepeBa U Ap.) ObLIU BblJeJIeHbl pa3JIM4Hble
MUKPOOPraHMW3Mbl. 32 HCCJAeAyeMbIH MEPUOJ] YaCTO BCTPEYAWUIMMHUCS MaTOTeHaMU ObLIU:
KI. pneumoniae - 8,9%, Ps. aeruginosa - 7,5%, S. aureus - 6,9%, koaryna3zooTpuLaTejbHble
ctapusiokokku - 5,3%, Candida sp. - 3,4% oT o0061ero KoJUYeCTBA BblJeJeHHbIX
MUKpPOOPraHM3sMoB. B JuvHaMuKe oTMeyaeTcsl yBeJMYeHHWE YacTOTbl OOHapyxeHuUs Ps.
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aeruginosa c 2,6% no 10,8% (p=0,018), K. pneumoniae c 2,6% no 10,5% (p=0,023) u Candida
sp. ¢ 1,6% po 59% (p=0,033). OHM mnoOKasaJu TeHJEHLHI0 JOCTOBEPHOrO YBeJIUYeHUS
Pe3UCTEHTHOCTH K LiedasocnopyuHaM U KapbaneHeMaM.

[log, pykoBoacTtBoM mnpodeccopa bucenoorr H.M. [40] 6bl1 nmpoBeféH aHa/IW3 MUKpPO-
OMOJIOTUYECKUX UCCAeAoBaHUNA 2816 KJMHUYECKUX O0Opa3loB NallMEHTOB [IETCKOro
OTZeJIeHUsI KapIMOXUPYPTrUHU NOC/e MPOBEeJEeHHbBIX ONepaldil Ha cepAilie U KPYNHbIX COCYAaXx,
nosay4yeHHbIX B nepuo ¢ 2010 no 2019 roxbl. B pesynbTaTe 3a ucciaefyeMblil nepruo/, GbIIN
BblZesieHbl Ps. aeruginosa - 19,7%, Kl. pneumoniae - 16%, S. aureus — 13,2%, A. baumannii -
8,8% oT 0011ero KoJM4ecTBa BbleJEeHHbIX MUKPOOPraHu3MoB. HccienoBaTesin OTMETHUIIH
JAUHAaMUKY YBeJMYEeHUS 4YacTOThbl 06HapyxkeHus Ps. aeruginosa c 16,1% po 30,2% (p=0,048),
K. pneumoniae c 7,5% po 19,3% (p=0,014). [laHHble WITaMMbl NMOKa3bIBAOT TEHJEHI[UIO
JIOCTOBEPHOTO yBeJIMYEHHUS] PE3UCTEeHTHOCTH K InedasocnopuHam III-IV nokonenus, k
XUHOJIOHaM U KapbOaneHeMaM. TakuM o6Gpas3oM, yacTtoTa ob6HapyxeHus P. aeruginosa v K.
pneumoniae onsATb NOJATBEPX/AAeT UX 3HAYMMOCTb B KayeCTBe aHTHUOMOTUKOPE3UCTEHTHBIX
IITAaMMOB, BbI3bIBAIOL[UX HO30KOMUA/TIbHYI0 UHPEKIIHIO.

[IpoBeseHo MHUKpoOHoOJiOrHueckoe HccaefoBaHue [41] MUKpPOOHOro mnemlsaxa M aH-
TUOUOTUKOYYBCTBUTEJNbHOCTh LITAMMOB, BbIJIEJIEHHBIX OT B3POC/bIX MAaIlUEHTOB, T'OCIH-
TaJIM3UPOBAHHBIX B OT/EeJIeHUEe peaHUMal Ui U MHTEeHCHUBHOM Tepanuu 3a 2010-2014 roabl. U3
928 06pas1,0B KJIMHHUYECKOI0 MaTepuasa OblIM BblAesneHbl 781 lITaMM MUKPOOPTaHU3MOB.
Bb1ge1111 MUKPOOPTaHU3Mbl U3 PECIUPATOPHOrO M ypeTPaJbHOIO TPAKTa, TaKXKe U3 paH U
JpEeHaXKeu.

Haubosiblilee KOJIMYECTBO LITAMMOB ObLJIO Bbl/IEJIEHO U3 peCcIMpaTOpHOTo TpakTa - 45,3%
(354), ypetpanbHoro - 28,5% (223), ma3ok u3 pansl - 13,0% (102).

U3 Hux 52,3% BbigeneHHbix wTamMMoB (409) oTHOCWUIKMCH K TpaMOTpPULIATENbHOU
MUKpodope, Cpei KOTOpbIX NpeobJafand HepepMeHTUpPYIOlMe TpaMOTpUllaTebHbIe
6aktepuu (34,4% - 269 usonaros): A. baumannii - 20,9% (164) u Ps. aeruginosa - 13,4%
mwtaMMoB (105); ocTasbHble COCTaBJAsJM OakTepuu ceMeictBa Enterobacteriaceae, a
uMmeHHo Enterobacter spp., E. coli u KI. pneumoniae. Y HUX HabJ10[aeTcsl BbICOKasl CTENeHb
pe3UCTEeHTHOCTHU K 1iedanocnoprHam Il mokosieHus u K kapbaneHeMaM. ['pamMIoioKUTeIbHbIE
IITaMMBbI IpeJicTaBJieHbl Enterococcus spp., Koaryaa3ooTpunaTebHble cTabUI0KOKKHY U 1,5%
COCTaBJIAJIM S. aureus.

B puccepranuu «Mukpobuosiorniyeckass XxapaKTepUCTHKA, MeXaHU3Mbl YCTOMYUBOCTU K
AHTUOUOTUKAM M MOJIEKYJSIpHAs 3MUJEeMHUOJIOTHS PE3UCTEHTHbIX GOpPM pecnupaTopHbBIX
NaTOreHOB Y IOCNUTAJbHBIX TPAMOTPULATEbHBIX OAKTEPUI» aBTOP NPHUILES K BbIBOJY, UTO
rpamMoTpUlaTe/bHAsA TOCNUTANbHAas MUKPOOHOTA ObICTPO KOJOHU3HWPOBAJA MOCTYHAKUAX
B OT/JeJiIeHMe peaHMMalUd M WHTEHCUBHOW Tepanuy NallMeHTOB U OTJIMYalacb BbICOKOU
aHTUOMOTUKOPE3UCTEHTHOCTDIO [42].

B cienytouieit pa6ote [43] npeAcTaB/ieHbl JaHHbIE UCCIeL0BAaHUSI PACIPOCTPAaHEHHOCTH U
MOJIEKYJIIPHOM 3MUIEMUOJIOT MU IPAMOTPHULIATEIbHBIX OAKTEPHUH, IPOAYLUPYOLUIUX METAJLIO-
B-naktamasbl (MBJI), B Poccuu (B 1998-2010 rr.), benapycu u Kazaxcrane (B 2005-2010 rr.).

AHasin3 HO30KOMHUAJIbHBIX IIITAMMOB, Bbl/leJIEHHBIX B paMKaX HECKOJIbKUX MHOTOL€HTPOBBIX
3NU/EMUOJIOTUYECKUX UCCleoBaHUM B Poccuy, BbISIBUJ CTPEMUTENbHOE HapacTaHUe [10J1U
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MBJI-nio/10:kHM TeIbHBIX U30JIITOB Ps. aeruginosa (ot 4,5 1o 20,3% B nepuoa Mexy 2002-2004
1 2006-2007 rr.), KOTOPOE B OCHOBHOM ObI1JIO CBSI3aHO C 3MUAEeMUYECKUM PacpoCTPpaHEHUEM
kJ10Ha P. aeruginosa ST235 VIM-2. lupKy/asiliusa JaHHOTO KJIOHA OTMeYeHa He TOJIbKO Ha BCcel
TeppuTtopuu Poccum, HO U B HeckosibKUX ropogax besnapycu n Kasaxcrana. BosibmuHCTBO
M30JISITOB OBbLJIM YyBCTBUTE/IbHBI TOJIBKO K NOJTMMUKCUHAM. [loMuMo P. aeruginosa, npogyKuus
MBJI BoIsiBJIeHa Y eAMHCTBEHHOTO ITaMMa E. coli.

TakuMm o6pasom, pacnpoctpaHeHre MBJI-npoayuupyoux mLtaMMoB P. aeruginosa B cocei-
HUX TOCYAApCTBax MPUHAJIO0 MaculTabbl HaJHALLMOHAJIbHOW KaTacTpodbl. AcCOMMpPOBaHHAsA
Pe3UCTEHTHOCTb K aHTUOHWOTHKAM BCeX IPyII, KpOMe MOJUMUKCUHOB, KpailHe OrpaHU4YMBaeT
BO3MOXHOCTH Tepanvuyu UHPEKIMH, BbI3BaHHbIX TAKUMHU LITAMMaMH.

B cnepytouieid paboTe yyéHble U3y4yau BO3MOXKHOCTb ObICTPOr0 Pa3BUTHUS PE3UCTEHTHOCTH
B pas3/IMYHbIX Nonyasanusax Pseudomonas aeruginosa, BblJeJIeHHbIX Y MalUEHTOB C
0CJ1abJIeHHBIM MMMYHUTETOM M MNAllMEHTOB B KPUTHUYECKOM COCTOSIHUM B OTJeJeHUSX
peaHuManuu 12 6osbHUL. B pe3ysbTaTe 6bLIO YCTAHOBJIEHO, YTO OOJIBIUIMHCTBO OOJIbHBIX
OblJIM KOJIOHU3UPOBAHbI OJHUM IITaMMOM, a 1/3 60JIbHbIX KOJIOHU3UPOBAaHbl HECKOJIbKUMU
IITaMMaMHU IiceBAOMOHaz, [44].

B Hacroseld paboTe wucciaenoBaTesied K3 TPEX CTpaH IMpeJcCTaBJieHbl [laHHbIE,
CBU/IETE/IbCTBYIOLHME O LIMPOKOM reorpaduieckoM pacnpocTpaHeHHWU WTaMMoB Salmonella
enterica cepoBap Typhimurium, npyuHajJiexKaliux K O4HOW reHeTUYeCKOM JIMHUM U 06J1a/1at0-
1iMe NoJIMPEe3UCTEHTHOCThIO [45].

Y 60/1bHBIX € 3a60JieBaHUAMU MoYeBbIX nyTed B Poccuu, Benapycu u KasaxcraHe 6bliu
BblJjeJIEHbl MUKPOOPraHU3Mbl B KosindecTBe 1260, B o0CHOBHOM 3HTepobakTepuu. Haubosee
yacTbIMU BUZaMu 6611 E. coli, Kl. pneumoniae ¢ aHTHOMOTHKOYCTOMYUBOCTBIO K OCHOBHBIM
rpynnaM aHTUOMOTUKOB [46].

WUTak, /11 HO30KOMUAJIbHbIX BO30yAUTE/el MeJUIMHCKON npakTUKK KazaxcTaHa Takxke
XapaKTepHbl B KayecTBe BO30yauTesiel OakTepuu poxa S. pneumoniae, Pseudomonas spp.,
Acinetobacter spp., Enterococcus spp., Haemophilus influenza, cTpenTOKOKKH, CTapUIOKOKKU U
3HTEPOOAKTEPUHU.

[lesbto uccienoBaHus B 0630pe «AHTHOAKTepUaibHas Tepalus U OTHOLIEHHE K TpobJieMe
aHTUOUOTUKOPE3UCTEHTHOCTU BO BpauyeOHOM NpakTuke» [47] OblL1 aHaA/IW3 COBPEMEHHBIX
3apy6eXXHbIX U 0T€YECTBEHHbBIX UCCIeJ0BAHUH, TIOCBALIEHHbIX M3YYEeHHIO IPAKTHUK Ha3HAYeHUS
aHTUOMOTHUKOB M OCBEJOMJIEHHOCTH Bpadyeld O Pe3UCTEHTHOCTU K NMPOTHUBOOAKTEPHAIbHBIM
npenaparaM. B 0630p BKJIIOUEHbI HMCCIe/l0BaHUS, onybyiMkoBaHHble ¢ 1 suBaps 2015 r. mo 31
aBrycta 2020 r. Ha aHIJIMKCKOM U PYCCKOM fI3bIKaX. BbIBOJOM fABJIIeTCS, YTO Bpayu CYUTAIOT
npo6seMy aHTUOMOTUKOPE3UCTEHTHOCTU aKTyaJlbHOM, OJJHAKO He NPUJAAIT el 3HaueHHUs B
NOBCe/JHEBHOM MpaKTHKe. Tak:ke Ha BbIOOP MpenapaTa 0Ka3blBalOT BJIUSHUE €ro CTOMMOCTb
U JIOCTYIHOCTb, COLIMAJIbHO-3KOHOMUYECKUM CTATyC NallMeHTa, TpeboBaHHWE MalMeHTa o
Ha3HAYeHUHW aHTUOUOTHUKOB. YCTAHOBJIEHO, YTO pa3BUBAWILUecsl CTPaHbl MUCHbITHIBAIOT
JePULUT TEXHOJIOTUM MUKPOOUOJIOTUYECKOUN JUATHOCTHUKY, B CBSI3U C Ye€M, B HUX IpeBaIMpyeT
IMIMpUYecKass aHTUOUOTUKOTepanusl. JTU JAaHHble 3QEeKTUBHBI /i1 pa3paboTKU Mep MO
npodUIaKTUKE U CHUXKEHUIO PacpOCTPAaHEHHOCTH aHTUOMOTHUKOPE3UCTEHTHOCTU KaK JJis
BpayeOHOM NPAKTUKH, TAK U CPeJIU HaceeHHS .
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B KazaxcTaHe npo6JieMa ycyry6JisieTcss TeM, YTO He BBEJEHO B NMPAKTHKY MPOBeJEHUE
OLleHKH YYBCTBUTEJbHOCTU K aHTUOMOTHUKAM NPU N0A00pe NPOTUBOMUKPOOHOIO Npenapara.
Oco6GeHHO c/I0KHEee JIEYUTh 60JIbHBIX B OT/[eJIEHUSIX peaHMMallui U UHTEHCUBHOM Tepamnuu.

Cpeny Bpadell, MUKPOOUOJIOTOB OBITYeT MHEHME, YTO 3Ta CUTyalldsl MOXET NMPUBECTH K
TOMY, YTO pacnpoCTpaHEHHble UHPEKLIUU U He3HAUYUTEJbHble TPAaBMbl BHOBb MOTYT CTaTh
CMepTeJbHbIMHU.

sl pelieHUs 3TOU MP06JIeMbl B LIMPOKOM 3HAYE€HUU SIBJSETCSA KOHTPOJIb B MEJUIIUHCKOM
cbepe, ajlekBaTHOe NpUMeHeHHWEe IMpenapaToB; Ha3HAauYeHUe INpenapaToB OOJBHBIM C
NpoBe/IeHMeM aHa/IM3a YYBCTBUTEIbHOCTU KaHTUOMOTHUKAM; OTIYCK JIEKAPCTB I10 PELenTy, YTO
O6yZeT cnoco6CTBOBAaTb CHUKEHUIO pacHpOCTPaHEeHHUS] U POCTY aHTUOUOTHUKO-PE3UCTEHTHBIX
mTaMMoB. Tak:ke BeTepUHAPHbBIA KOHTPOJIb, AHTUOMOTUKH JI0/KHbBI IPUMEHSATHCS C JIeueOHOU
1|eJIblO, 110 CXeMe, a He JJIsl CTUMYJISILUU POCTa >KMBOTHBIX U NPOPHUIAKTUKU 3ab0JieBaHUH,
Heo06X0AMMO MPOBOAUTDH MJIAHOBYI0 BaKIMHALIMIO AJIsS MpeAynpexaeHuss UHPEeKIMi, BBECTU
3amnpeT Ha BBeJleHHe aHTUOMOTUKOB B NPOAYKTHI MUTAaHUS U KOCMEeTUYeCKHUe CpeJiCTBa.

CnenyouyM pelieHUeM Npo6ieMbl aHTUOMOTUKOPE3UCTEHTHOCTH AIBJISIETCS pa3paboTka
HOBBIX NPOTMBOMUKPOOHBIX NpeNnapaToB, 00/1aZal0liMX HOBBIMU MeXaHU3MaMU JeUCTBUS,
HalnpaBJieHHble HA HOBble MEXaHU3Mbl YCTOMYUBOCTU MUKPOOPraHU3MoOB [16, 28].

PelenreM npukialHOTO XxapaKTepa JJisl iedeHUs] aHTUOMOTHUKO-Pe3UCTEHTHBIX UHPEKIIUU
SIBJISIETCS IPUMEHEHUE KJIE€TOYHbIX CTPYKTYP MUKPOOOB-BO30yAUTEEN — IN3ATOB, KOTOpPbIE
OKa3blBAalOT NOJABJAWOIEe [elCTBUEe HAa MUKPOOPTaHU3MBbl, ABJAKOILUECS KJeTKaMH-
MUIIEHSIMU [IJI51 HUX.

JIM3aT COCTOUT K3 YACTUI[ U 06JIOMKOB CTEHOK MUKPOOOB, KOTOpble He 00J1aZjal0T MaTo-
TeHHOCTBIO ¥, COOTBETCTBEHHO, HE NPeCTaBIAIT UHPEKIIMOHHOIO pUCKaA /11 OpraHru3Ma.

M3BecTeH psj npenapaToB Ha OCHOBE OaKTepUasbHbIX JIM3AaTOB, TaKWeE, KaK Mpenapar
«Mcmuren®», mnpenapatr «UPC 19» u papyrde mnpenapaTbl AJis JieYeHUST CUMIITOMOB
pecnupaTOpPHbIXMHPEKIUMN. «YPOCTUMN» IJIs11e4eHUS Pa3/IMUHbIX UHPEKIIMU YPOTreHUTA/IbHOT O
TpakTa. Bce OHU BbINOJIHEHbI HA OCHOBE JIU3aTOB OaKTepuM-BO3OyauTesiel: S. aureus, S.
pyogenes, S. viridans, S. pneumoniae, Kl. pneumoniae, Kl. ozaenae, H. influenza, E. coli v np.

TakuM 06pa3oM, YCTOMYUBOCTb K aHTUOMOTHUKAM SIBJISIETCS CErOJIHSI OJJHOM U3 HauboJiee
Cepbe3HbIX yrpo3 /[Jisl 3/J0pOBbsl 4eJIOBEYECTBa, NMPOJAOBOJBCTBEHHON 6€30MacHOCTH H
pa3BUTHS.

Ji1 OLleHKU aHTUOUOTUKOPE3UCTEHTHOCTU B MPAKTUYECKOW MeJUIlMHE MPUMEHSIOTCS
MeToZ AMpdy3uu B arap, MeTO/, pa3BeleH!H, C UCNI0JIb30BaHUEM aHAIHN3aTOPOB.

MeTtoa auddysun B arap oCylleCTBJASIETCA C MOMOLIbI0 CTaHAAPTHBIX AuCKOB [48]. U3
YHUCTBIX arapoBbIX KYJBbTYp TOTOBAT CYCIIEH3MIO, MJIOTHOCTBIO MO CTAaHAAPTY MYTHOCTH B
10 E/I. B yamku [leTpu Ha MoBepXHOCTb arapu3oBaHHOW cpebl HAHOCAT 1 MJ1 MUKpPOOHOMU
CyCIeH3UH U OKAaYMBaHUEM PAaBHOMEPHO e€ pacnpe/iesisiioT, a U30bITOK yAaJSI0T MUMETKOM.
Yamku noACymInBalOT IPpU KOMHAaTHOU TeMiiepaType 10-15 MUHYT, CTepUJIbHO pacKJ/JaJblBalOT
JIUCKY Ha NIOBEPXHOCTb Cpe/ibl He OoJsiee 6-7 WITYK HA OAHY YallKy. KylbTHUBUpPOBaHUE BeAYT
B TeueHHUe 3-X CyTOK. Pe3y/bTaThl yYMTHIBAIOT IyTeM HU3MepeHHUs 30HbI 3aJep>KKU pocTa
MUKpPOOa, C y4eTOM JjhaMeTpa caMoro AucKa.

BmecTo [UCKOB Tak:ke NPUMEHSIOT M0JIOCKU E-TecTa, Ha KOTOopble HaHEeCeHbl aHTUOHMOTHUKHU
B Pa3/IMYHbIX KOHIEHTpALMSIX, OT MHHUMaJbHOM A0 MakKcUMasbHOW. Ha Hell umeeTcs
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3JIUIICOUJIHASA 30HA, IO KOTOPOW MOXKHO OINpesieJIuTh, Ha KOTOpble HAHeCeHbl aHTUOUOTHUKH B
pa3/IMYHBIX KOHLIEHTPALUAX, OT MUHUMaJIbHOH [0 MakcuMaJsibHOM. [losiocku E-TecToB lopoxe,
YyeM JUCKH.

Hamu B paHHHUX U TeKyIIHMX pab0Tax NPOBOAUINCH UCCIe0BAHMUS OLlEHKU YyYBCTBUTEJIbHOCTH
K aHTHUOMOTHKAM pa3/IMYHbIX 6aKTePHUi, B TOM YHCJIE YCJIOBHO-NIATOT€HHbIX U JIAKTOOAKTEPUM
(pucyHok 1). B ciyyae c slakTo6anu/IJIaMU — 3TO IPOBOAUJIOCH C LieJIbI0 0TO0Pa yCTONYMBBIX
IITaMMOB [JiJI1 pa3pabOTKH NMPOOGUOTHUYECKHUX NMpPeNnapaToB JJisi COBMECTHOTO IPUMEHEHHUS B
JIedeHUH C aHTUMUKPOOHBIMY NpenapaTaMH.

[lITaMMJIaKTOGAKTEPUU UMEET YCTOMUYUBOCTb K KAHAMHUIIMHY, BAHKOMULIUHY UT€EHTaAMHU LU HY,
CTPENTOKOKK OblJ1 yCTOWYUB K 8 aHTHOMOTUKaAM U3 10.

PucyHok 1. OnieHKa aHTHOMOTUKOPE3UCTEHTHOCTU MeTO0M ANPpdy3uu B arap
(a - k 1akTOGALUIAM, 6 — TEMOJUTHYECKOMY CTPENTOKOKKY).

MeToap! cepuilHbIX pa3BefeHUN [48]. AHTUOMOTUKU [OOABAAIOTCA B XKUJAKYI Cpely Ha
OCHOBe Oy/JibOHa WJIM arap-arapa. BHocutcs kyabtypa. UHKy6anusa 35-37 °C. [Ipu Hanuyuu
pocTa MUKpPOOPraHU3MOB ONpeZiesisiioT, YTO JaHHas KOHIeHTpalus aHTUOUOTUKOB HeJl0CTa-
TOYHA [Ji9 MX nojasiyieHUd. [lo Mepe yBesMueHUs] KOHIEHTPALlMXd MHTEHCUBHOCTb pOCTa
aHTUOUOTUKOB CHWXaeTcs. MUHHMMa/JbHOW MOJAABJSIOLEN KOHIleHTpaLUel, CYUTaeTcsa Ta,
Py KOTOPOU BH3yaJIbHO He OllpesiesisieTcsl pocT 6akTepuid. U3MepeHHs TPOBOAATCA B MT/J1
WJIW MKT /MJI.

B 3aBMCHMMOCTH OT KOHCUCTEHLIMU MCIIOJb3yeMOM CpeJbl pa3/IM4al0T MeTOAbl CEPUWHBIX
pa3sBeJleHUH B NHUTAaTeJbHOM OyJbOHEe (PUCYHOK 2) WJIM B MOCJAEAYyIOLeM BbICEBE U3
pasBeJieHNH B [IJIOTHYIO CpeAly, YTO HaMH NIPOBOJUJIOCh B paHHHUE rofibl. POCT yka3pIBaeT Ha To,
YTO MUKPOObI YCTOWYUBBI, aHTUOMOTHKU He NOJABJISIOT.
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PucyHok 2. O1ieHKa aHTHOMOTUKOPE3UCTEHTHOCTH METO/IOM CEPUIHBIX pa3Be/leHUM
3akyiroyeHue

Takum 06pa3oM, aHTHOMOTUKOPE3UCTEHTHOCTh — IVI0Oa/JibHas MpobJieMa, KOTopasi aKTya-
JIbHA B TOU UJIM HUHOU Mepe B Pa3JINYHbIX CTPAHAX.

TosibkO OJHOBpEMEHHO MNPOBOAMMbBbIE JEeHCTBUA MO CAEpPNKMBAHUIO POCTA aHTUOWOTHU-
KOPEe3UCTEHTHOCTU B KOKJ0U OTAEJbHOM CTPaHe CMOTYT AaTh MOJIOXKHUTEJIbHbIe Pe3yJIbTaThI
BO BCEM MHUDe.

Kaxzapli MeUUHCKUN pabOTHUK, Ha3Hayasd aHTUOUOTUKH, KaXK/J bl BeTepuHap, Jieya-
IUM KMBOTHBIX, IPOU3BOJWTENb MOJIOKA, 00aBJIsAA B CBOI NPOAYKLHI aHTUOWOTHUKU U
Jipyrye npenaparsl, aliTeKapH, npeJjarampliye NoKynaTe/a npenapar, J044, 6e3rpaMOTHO
MCII0JIb3YIOLe NPOTUBOMUKPOOHBIE NpenapaTbl, OCOOEHHO B OTHOIIEHWM CBOUX JeTewH,
JI0JDKHBI OTYET/IMBO CO3HABAaTh BCKO Mepy OTBETCTBEHHOCTH U CTPEMHUTBLCA K OIITUMAJIBHOMY
pelleHuI0 yKa3aHHbIX 33/]a4, MaKCUMaJIbHO UCI0JIb3ysl BO3MOXKHbIE Iy TH pellleHUs IP006JIeMbI
YCTONYMBOCTA MUKPOOPTaHMU3MOB K aHTUOMOTHKAM.

WTak, Ha cerogHs BaXHOW 3aJayed 3JpaBOOXpaHeHUsA Bcero Mupa M KasaxcraHa
SIBJII€TC MOHUTOPUHT YPOBHSA PE3UCTEHTHOCTU K aHTUMUKPOOHBIM IIpenaparaM M CleKTpa
HUPKYJUPYOIIMX BO30yauTeseld. B M3yyeHHbIXx HaMMu paboTax yalle BcTpedanucb KL
pneumonia, Ps. aeruginosa, A. baumannii.

AKTya/IbHOCTb JIaHHOM MPO6JIEMbI ObLIM OTPaXKeHa Ha MEX/AYHApOJAHOW HAayYHO-NPAKTU-
yeCcKOM KOHpepeHIUU «AKTyabHble€ BONIPOCHI MEJULIMHCKOW MUKPOOUOJIOTUHY», IPOLIeAIIeN
B ropojie ActaHe 21 uwoHa 2024 r, Ha KOTOpPOU OBLIM NpeACTaBJEHbI MOJTBEPXKAEHUS
HapacTawlleld pe3uCTeHTHOCTH MUKPOOPTraHU3MOB K aHTHOAKTepHUa/IbHBIM IIpenapaTaM BO
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MHOTHX CTpaHax. Y4yacTHUKHU 6bL1u U3 CIIA, OA3, Monrosiuu, Poccuu, Benapycu, Kazaxcrana
[49].

B pe3ysibTaTe 6bl1a noATBepxJeHa poJib E. coli B UHPeKUAX MOYEBbIBOAALMX MyTeH; S.
aureus, KI. pneumonia, Ps. aeruginosa, A. baumannii, E. coli, kauauibl B pa3BUTUU UHPEKUU
pecnupaTopHOro TpakTa; A. baumannii B KapAUOXUPYPTHUU U OTAeJIEHUSX UHTEHCHBHOMU
Tepanuu. OJJHAKO B HEKOTOPBIX HCCHAeL0BaHUAX OTMedyeHOo, 4yTo B 2024 rojy 3HayeHUe
A. baumannii B pa3BUTHUM THOWHO-BOCHAJUTEJbHbIX 3a00JIeBAHUNA HECKOJbKO CHUKEHO,
npeBa/UpPyIOT 3HTepobakTepuu. llTammel S. aureus, KI. pneumonia, Ps. aeruginosa 4auie BCTpe-
YalTCH Y 60JIbHBIX XUPYPTUYECKOr0, TEPANEBTUYECKOTO U PeaHMMALMOHHOTO npodus. Ps.
aeruginosa n,ep>UT nepBeHCTBO. Bo36yauTen 06/1a/1al0T BBICOKMM YPOBHEM PE3UCTEHTHOCTH
K 4YacTO MPHUMeHsIeMbIM aHTUOUOTHUKAM.

UTak, yBesinueHue cofiep>kaHUsi aHTUOMOTUKOB B OKpY»Kalolliell cpeJie, BBI3BAaHHOE MeJlU-
IIUHCKUM U CeJIbCKOXO3SMCTBEHHBIM CIIPOCOM, HAPYUIWJIO €CTeCTBEHHbIH 6aslaHC MeXIy
MHUKpO6aMH M NMPOTHBOMUKPOOHBIMU NpenapaTtaMu. IPPeKTbl, KOTOpPble 3TO OKa3bIBAET
Ha MUKPOOHBbIE COOOIECTBA, BeCbMa Pa3HOOOpa3Hbl, U B pe3y/ibTaTe BO3HHUKaeT Bce GoJjiee
ollyTUMas yrposa [JJjs 34paBOOXpaHeHUs], MOCKOJIbKY YCTOMYMBOCTb KO BCeM U3BECTHbIM
AHTUOUOTHUKAM OBICTPO PaCIpPOCTpPaHsIETCs o BceMy MUPY. Haliv 3HaHUSI 0 B3aUMOeUCTBUHN
IPOTUBOMUKPOOHBIX NPENapaToOB U yCTOMUMBOCTU K HUM, HabJ110/JaeMble He TOJIbKO B KJIMHHUKE,
HO U B PA3JIMYHBIX 3KOCUCTEMAX MO BCEMY MUPY, OBICTPO PACUIMPAIOTCI U AAIOT LEHHYIO
nHpopmanuio. TeM He MeHee, KpaliHe BaKHO, YTOObI Mbl IPO/0J/XKaJ/IM pa3rablBaTb MaclITA0bl
Y pacnpocTpaHeHHe MeX/y Pe3uCcTOMaMU 3THUX MUKPOOHBIX 3KOCHCTEM, MOCKOJIbKY Jit06as
NOMNbITKA NPUUTHU K COIMVIAUIEHHUIO C MPOoOJIEMOUN AO0JKHA OyAeT yYUThIBaTb 3TU OTPOMHbIE
pe3epByapbl aHTUOUOTUKOPE3UCTEHTHbBIX T€HOB.

HUcTOYHUK PUHAHCUPOBAHUS

®duHaHCcUpyeTCS B paMKaxX Hay4YHO-TEXHUYECKOW mnporpaMMbl MHUHUCTEPCTBA HAYKHU
U Bbiciiero o6pasoBaHus PK «CoBepiieHCTBOBaHHE Mep ob6ecrnedeHHUsT OUOJIOTHYECKOU
6e3onacHocTu B KasaxcTaHe: NpOTUBO/JENCTBHE ONACHBIM U 0C060 OMacHbIM HHQEKIUAM»
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KoHMKT uHTEpecoB

Mexy aBTOpaMu HeT KOHQJIMKTA HHTEPECOB.

Bxiiag aBTOpOB

Anyap6ekoBa C.C.: npoBenéH c6op uHbopMaluy, e€ aHaIU3, 06paboTKa U HaMHCaHUE

CTaTbU, opopMJieHHE €€ 10 TPeOOBAHUSM.
ToiHbI6aeBa U.K.: BbINIOJIHEH TTEpEBO/I.

72 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



Hpo(hemu ﬂHmM@MOMMKOp€3MCm€HmelX WMAMMO6 U eé peuietiue

CnMCoK JiIuTepaTyphl

1. World Health Organization. World Antimicrobial Awareness Week. [3siekTponHHbIi pecypc]. - URL:
https://www.who.int/campaigns/world-antimicrobial-awareness-week/2022 (zaTta o6palieHus:
20.03.2024).

2. Edumenko TA., TepexoBa JLII, EdpemenkoBa O.B. CoBpeMeHHOe COCTOsSIHHE MpPOOGJIEMbI
QHTHUOMOTUKOPE3UCTEHTHOCTH NNaTOreHHbIX OaKTepuit // AHTUOUOTUKHU U XUMHoTepanus. — 2019. - T.
64. - C. 5-6. https://doi.org/10.24411/0235-2990-2019-100033.

3. Podolsky S.H. The evolving response to antibiotic resistance (1945-2018) // Palgrave Commun. -
2018. - Vol. 4. - P. 124. https://doi.org/10.1057/s41599-018-0181-x.

4, Mancuso G., Midiri A., Gerace E. Biondo C. Bacterial Antibiotic Resistance: The Most Critical
Pathogens // Pathogens. - 2021. - Vol. 10, No. 10. - P. 1310. doi: 10.3390/pathogens10101310.

5. Kynmaram6eTtoB U.P, Hypman6etoBa ®@.H., Capcen6aeBa C.C. CoBpeMeHHbIe N0AX0/1bl K KOHTPOJIIO
U CAlepKMBAHUI0 aHTUOMOTHUKOPE3UCTEHTHOCTH B Mupe // ®apmanusa Kazaxcrana. - 2015. - Ne 8(171).
- C. 20-27.

6. MakankuHa JLI, )Kycynosa K., Ec6aTeipoBa JLM. 1 p. AHTUOHMOTHKOPE3UCTEHTHOCTD — Cepbé3Has
yrpo3a ob1iecTBy // JlekapcTBEeHHbIH O10//IeTEHD A5 Bpauel. — ActaHa, 2015. - Bein. 9. - 12 c.

7. JanunoB AWM. Xapkosa JLII. AHTUGMOTUKOPE3UCTEHTHOCTb: apryMeHThl U ¢akThbl // KiuH.
¢dapmakosiorus v Tepanus. - 2017. - T. 26. - N2 5. - C. 6-10.

8. 3emsiauko O.M., Porosa TM. »KypasseBa ['A. MexaHU3Mbl MHOXX€CTBEHHOH YCTOWYUBOCTH
6akTepuil K aHTUOUOTHUKAM // JKosiorndeckas reHeTuka. - 2018.-T.16.-N23.-C.4-17.doi: 10.17816/
ecogenl1634-17.

9. Anmaram6etoB K.X. AKTyasibHble MaTOreHbI: aJlalTal[MOHHbIE XapaKTEPUCTUKU U CTpPaTeruu
BO3/eicTBUs. - Actana: [lonurpad-Mup, 2024. - 92 c.

10.ChisA.A,, Rus L.L.,, Morgovan C. etal. Microbial Resistance to Antibiotics and Effective Antibiotherapy
// Biomedicines. - 2022. - Vol. 10, No. 5. - P. 1121. https://doi.org/10.3390/biomedicines10051121.

11. Ye6otapr MW.B, MasHckuit A.H., KonuakoBa E.[. U ap. AHTUOGHOTHUKOPE3UCTEHTHOCTb
OHOIJIEHOYHBIX 6akTepuh // KJMH. MUKPOOHOJIOTHUS M aHTUMUKPOOHasA xumMmuoTrepanus. — 2012. - T.
14.-Ne1.-C.51-58.

12. BucekenoBa A.Jl, PamazanoBa B.A., Agamb6ekoB /[I.A., BekGosatoBa K.A. MoJiekynsapHbie
MeXaHU3Mbl PE3UCTEHTHOCTU IPaMOTPHULIATEJNbHBIX MUKPOOPTAaHU3MOB — BO30yAUTeNel HHOEKIUMN K
GeTa-JaKTaMHbIM aHTHOUOTHKaM // BectHUK KasHMY. - 2015. - Ne 3. - C. 223-227.

13. Michaelis C., Grohmann E. Horizontal Gene Transfer of Antibiotic Resistance Genes in Biofilms //
Antibiotics. - 2023. - Vol. 12, No. 2. - P. 328. doi.org/10.3390/antibiotics12020328.

14. Cunopenko C.B., TumkoB B.M. MosiekynsipHble OCHOBbI PE3UCTEHTHOCTH K aHTUOMOTUKAM //
Ycnexu 6nonoruyeckoit xuMmuu. — 2004. - T. 44. - C. 263-306.

15.BusbsiMc /l. Pe3ucTeHTHOCTD K 6eTa-JlakTaMHBIM IlpeniapaTtaM // AHTUOHOTUKHU U XUMHUOTepanusi.
-1997.- Ne 4. - C. 4-6.

16. Pemretsko O.B., flkumoga 0. H. UHHOBalOHHbIE aHTUOUOTHUKHU JJIsl CUCTEMHOTO MPUMeHeHUs
// KJIMH. MUKpPOOHOJI. U aHTUMUKpPO6. xuMHoTep. — 2015. - T. 17. - Ne 4, - C. 272-285.

17. Liu G., Thomsen L.E., Olsen ].E. Antimicrobial-induced horizontal transfer of antimicrobial
resistance genes in bacteria: a mini-review // Journal of Antimicrobial Chemotherapy. - 2022. - Vol. 77,
Issue 3. - P. 556-567. https://doi.org/10.1093/jac/dkab450.

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 73
Bu0A0ZUAABIK 2UIALIMOAP CepusiCt
ISSN: 2616-7034. eISSN: 2663-130X



C.C. Anyapbexosa, .K. Tornvi0aesa

18.TaoS.,ChenH., LiN.etal. The Spread of Antibiotic Resistance GenesIn VivoModel // CanadianJournal
of Infectious Diseases and Medical Microbiology. - 2022. - P. 3348695. doi.org/10.1155/2022/3348695.

19. Lerminiaux N.A., Cameron A.D.S. Horizontal transfer of antibiotic resistance genes in clinical
environments // Can. ]. Microbiol. - 2019. - Vol. 65. - P. 34-44. dx.doi.org/10.1139/cjm-2018-0275.

20.von Wintersdorff C.J.H., Penders]., van Niekerk ].M. et al. Dissemination of Antimicrobial Resistance
in Microbial Ecosystems through Horizontal Gene Transfer // Front. Microbiol. - 2016. - Vol. 7. - P. 173.
doi: 10.3389/fmicb.2016.00173.

21. Wang X,, Zhang H., Yu S. et al. Inter-plasmid transfer of antibiotic resistance genes accelerates
antibiotic resistance in bacterial pathogens // The ISME Journal. - 2024. - Vol. 18, Issue 1. - P. wrad032.
https://doi.org/10.1093 /ismejo/wrad032.

22.Leungtongkam U., Thummeepak R., Tasanapak K., Sitthisak S. Acquisition and transfer of antibiotic
resistance genes in association with conjugative plasmid or class 1 integrons of Acinetobacter baumannii
// PLoS ONE. - 2018. - Vol. 13, No. 12. - P. e0208468. https://doi.org/10.1371/journal.pone.0208468.

23. YcriokanuH A.B., YwucraxkoBa I'H., PemusoBa WU.M. u jp. PacnpocTpaHeHHOCTb TreHOB
aHTubuotukopesucteHTHOCTH bla-CTX-M, bla-SHV, bla-TEM B iuTaMMax sHTepo6aKTepUH, BblJeJIeHHbIX
OT NallMeHTOB MepUHATAJbHOIO LleHTpa // ANUaeMUoJ0Tusa U BakuuHonpodunaktuka. — 2022. - T. 21,
Ne 3. - C. 44-49. https://d0i:10.31631/2073-3046-2022-21-3-44-49.

24. Sun D, Jeannot K., Xiao Y., Knapp C.W. Editorial: Horizontal Gene Transfer Mediated Bacterial
Antibiotic Resistance // Front. Microbiol. - 2019. - Vol. 10. - P. 1933. doi: 10.3389/fmicb.2019.01933.

25. Livermore D.M. British Society for Antimicrobial Chemotherapy Working Party on The Urgent
Need: Regenerating Antibacterial Drug Discovery and Development. Discovery research: the scientific
challenge of finding new antibiotics // J. Antimicrob Chemother. - 2011. - Vol. 66, No. 9. - P. 1941-1944.
https://pubmed.ncbi.nlm.nih.gov/21700626/.

26. Pycananyabl K., Ypakosa A./[l., UcpausnoBa B.K. UHdopMrpoBaHHOCTB HacesieHUs1 ropoja AliMaThbl
00 yrpo3e aHTHGUOTHKOpe3ucTeHTHOCTH // BecTH. KasHMY. - 2018. - Ne 3. - C. 297-301.

27. Boucher H.W,, Talbot G.H., Bradley ].S. et al. Bad Bugs, No Drugs: No ESKAPE! An update from
the Infectious Diseases Society of America // Clin Infect Dis. - 2009. - Vol. 48, No. 1. - P. 1-12. https://
pubmed.ncbi.nlm.nih.gov/19035777/.

28. Raichaudhuri A., Banerjee D., Ghosh P. Development of Antibiotic Resistant Strains in Bacteria //
EC Microbiology. - 2018. - Vol. 14, No. 12. - P. 796-799.

29. MapkeJsioBa H.H., CeménoBa E.®. Bo3aMoxHble yTH Npeo0/ieHHs] aHTUOHOTUKOPE3UCTEHTHOCTH
Ho30KOoMHUaJbHbIX naToreHoB Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, Stenotrophomonas maltophilia // AHTHO6MOTHKM ¥ xuMHOTepanud. - 2018. - T. 63. - Ne
11-12. - C. 45-54.

30. Ba X, Guo Y, Moran R.A. et al. Global emergence of a hypervirulent carbapenem-resistant
Escherichia coli ST410 clone // Nature Communications. - 2024. - Vol. 15, No. 1. - P. 494. doi: 10.1038/
s41467-023-43854-3.

31. Bhattacharya PK. Emergence of antibiotic-resistant bacterial strains, methicillin-resistant
Staphylococcus aureus, extended spectrum beta lactamases, and multi-drug resistance is a problem
similar to global warming // Revista da Sociedade Brasileira de Medicina Tropical. - 2014. - Vol. 47, No.
6. - P.815-816. http://dx.doi.org/10.1590/0037-8682-0139-2014.

74 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



Hpo(hemu ﬂHmM@MOMMKOp€3MCm€HmelX WMAMMO6 U eé peuietiue

32. Xanunos P, MamenoBa M., A6aynnaeBa C. MexaHHW3M pPe3UCTEHTHOCTU K 6eTa-JlaKTaMHbIM
a"Htubuotrukam // BectH. EHY um. JL.H. 'ymuneBa. Cepusi: Buosor. Hayku. - 2023. - T. 144, Ne 3. - C.
115-127.

33.3y30BC.A., 3y6koB M.M., KonoHe1 I1.B.[Ipo6sieMa mosiMpe3ucTeHTHOCTH OCHOBHbBIX BO36yAHUTe el
HO30KOMHUAJIbHOW MHQEKIUU § XUPYPTUUYECKUX MAIMEHTOB B MHOTONPOPHUIBLHOM OHKOJIOTUYECKOM
ctanuoHape // K/lMH. U 3KCIIepUMeHT. XUp. ’KypH. UM. akaJ. b. B. [leTpoBckoro. - 2016. - N2 2. - C. 25-34.

34. KoroB C.B, Ilynabbepe C.A, AnecuHa H.B. Ilpobsema aHTHUOUOTHKOPE3UCTEHTHOCTHU
MUKPOOPTraHU3MOB y MAalUEHTOB C MHPEKIUAMU MOUYEBBIBOAALIMX nyTel // Yposorus. - 2021. - Ne
1.- C.5-12.

35. XoxJsioBa O.E., J/lapuoHoBa U.A., [lepbsiHoBa 0.B. 1 ap. MexaHU3Mbl aHTHOUOTHKOPE3UCTEHTHOCTHU
OCHOBHBIX BO36yAuTesiell 'HOMHO-BOCHA/JUTENbHBIX OCJA0XKHEHUH Y OHKOJIOTMYECKUX OGOJIbHBbIX //
Wudeknusa u uMmmyHuTeT. - 2021. - T. 11. - Ne 2. - C. 324-336. doi: 10.15789/2220-7619-TM0O-1379.

36. BeiicerynoBa ['H. PamasanoBa B.A., Mycraduna K.K. u ap. AHTHOHOTHKOPE3UCTEHTHOCTD
IITAaMMOB S. pneumoniae, IUPKYJIUPYIOIIUX BT. AJIMaThbl, HAa pOoHEe MTPOBOJUMOM BCeob1 el UMMYHU3aLUU
// BectHuk KasHMY. - 2022. - Ne 1. - C. 103-109.

37. AsuzoB U.C., Jlabpunenko A.B., Konecuuuenko C.U. u ap. YyBcTBUTENBHOCTE Streptococcus
pneumoniae K aHTUMUKpPOOHBIM MpenapaTtaM B KasaxcraHe // KiuH. MUKpPOOGHOJ. U aHTUMHKP.
xumuorep. - 2019. - T. 21. - Ne 2. - C. 187-192.

38. Capcekeena A.C., )Kymaranuea A.H., ®posioa M.IO. [Ipo61eMa aHTHOUOTUKOPE3UCTEHTHOCTH
OCHOBHBIX B030yAuTesiell BHeGOJbHUYHOW MHEBMOHMU U MNMyTU ee npeojosieHuss // Hayka u
3/paBooxpaHeHue. — 2014. - Ne 1. - C. 57-59.

39. bucenoBa H.M. HccienoBaHue aHTUOGUOTHKOPE3UCTEHTHOCTH B OT/AEJEHUU [JIETCKOU
kapauopeanumanuu // J. of Clinical Medicine of Kazakhstan. - 2017. - Vol. 2. - Ne 44. - C. 27-32.

40. bucenosa H.M.,, Epranuesa A.C. UcciienoBaHHe pe3UCTEHTHOCTU K aHTUOMOTUKAM B OT/leJIEHUU
JleTCKoHU Kapauoxupypruu // Hayka u 3gpaBooxpanenue. — 2020. - T. 22. - N2 3. - C. 105-110.

41. bucenoBa H.M., EpranueBa A.C., Mutyc H.M. Pe3aucTeHTHOCTb rpaMoOTpHULIATENbHbIX 6AKTEPU
B oTneseHun peanuManuu // Journal of Clinical Medicine of Kazakhstan. - 2016. - Vol. 4. - N2 42. - C.
46-51.

42. JlazapeBa A.B. Mukpo6uo/IOTHYECKasA XapaKTEPUCTUKA, MeXaHHU3Mbl YCTOHYUBOCTH K
AHTUOHUOTHUKAM U MOJIEKYJISTPHAs 3MUeMHUOJIOT U PE3UCTEHTHBIX POPM pecIMpPaTOPHBIX NATOTEHOB U
rOCIIUTAJNIbHBIX TPaMOTPHIIATE/bHbBIX OaKTepui: ABTOped. AuC. ... I.M.H. — MockBa, 2019. - 48 c.

43.2upenbvwiteitH M.B,, CkneenoBa E.10., llleBuenko O.B. u fp. PacipocTpaHeHHOCTB U MOJIEKYJ/IsIpHAsA
3MUAEMHUOJIOTUS FPAMOTPHUIATENbHBIX GaKTepUH, MPOAYLUPYIOIINX MeTall0-3-1aKkTamMassl, B Poccuy,
Benapycu u Kazaxcrane // KiavH. MUKpO6OUOJL. U aHTUMHUKD. xumuoTtep. - 2012. - T. 14. - Ne 2. - C. 132-
152.

44. Diaz Caballero ]., Wheatley R.M., Kapel N. et al. Mixed strain pathogen populations accelerate the
evolution of antibiotic resistance in patients // Nat Commun. - 2023. - Vol. 14. - P. 4083. https://doi.
org/10.1038/s41467-023-39416-2.

45. KoswipeBa B.K. dugenbpmiteiin M.B., Tanmanbckuit /I.B. u ap. HesaBucumoe npuobpeTeHUe
Pe3UCTEHTHOCTU K XMHOJIOHAM y KJIOHAJIbHO-POACTBEHHbIX HO30KOMHUA/bHBIX IITaMMOB Salmonella
typhimurium BcieacTBue runepmyTtabenbHOCTH // KAWMH. MUKPOGHOJ. U aHTUMHUKPOO. XUMHUOTED. —
2012.-T. 14.-Ne 2. - C. 153-160.

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 75
Bu0A0ZUAABIK 2UIALIMOAP CepusiCt
ISSN: 2616-7034. eISSN: 2663-130X



C.C. Anyapbexosa, .K. Tornvi0aesa

46. Manarun U.C., CyxopykoBa M.B., [lexuuu A.B. u jip. CocTosiHMe aHTUOUOTUKOPE3IUCTEHTHOCTU
B0O30yAuTE /el BHEGOJbHUYHBIX UHPEKIMM MOYEBbIBOAIIMNX My Tei B Poccuu, Besnapycu u Kazaxcrane:
pe3yJbTaTbl MHOTOLEHTPOBOr0 MeXAYHapoJHOro ucciepoBaHus «Japmuc-2018» // Yposorus. -
2020.-Ne 1.-C. 19-31.

47. ®epnoposa 0.C., Penocenko C.B., PenoroBa M.M., Yurpuna B.Il. AHTUOaKTepUaibHas Tepamnus
Y OTHOIIeHHe K MpobseMe aHTUOUOTUKOPE3UCTEHTHOCTU BO BpauebHOH npakTuke // Ilpodunakr.
MmeaunuHa. - 2021. - T. 24.-N2 10.- C. 106-118.

48.MYK 4.2.1890-04: OnpefesieHre 4yBCTBUTEIbHOCTU MUKPOOPraHM3MOB K aHTUOAKTepHUaIbHbIM
npenaparaM. - MockBa, 2004. - 92 c.

49. MaTepuasibl MEXAYHApOAHOW HAy4Y.-MPAKT. KOH}. «AKTyaJibHble BOIPOCHI MeJUIIMHCKOU
MHUKpoOOUHOJiorun», nocBsaméHHoit namatu A.JI. KoroBoit u II.KU. Cap6bacoBoit u 60-nmeturo HAO
«MeauuuMHCKUM YHUBepcUTeT AcTaHa». — ActaHa, 2024. - 90 c.

C.C. Anyap6ekoBa, U.K. TeiHbI6a€Ba
Buomednpenapam, CmenHozopck, Kasakcmax

AHTHGUOTHKTEpre Te3iMAiI ITaMJap Maceieci }koHe OHbIH, HIeIiMi

AngaTna. AHTHUOUOTUKTEPre Te3iMAMNIK OyKian asieM GolblHIIA >KahaHABIK JeHcayJablK, MaceJieci
*K9HE MUKPOOKA KapChl TYPAKTBLIBIKTBIH 6ip Typi 60J1bIN TabbL1aAbl. OHBI ey }kahaH/bIK ayKbIMAAF bl
KeJsiciireH Kyu-xkirepai KakeT eTefi. AHTHOUOTHUKTepre Te3iMJi Herisri MHUKpPOOpPraHU3MAeEp:
Enterococcus spp., Staphylococcus aureus, Klebsiella pneumonia, Acinetobacter baumannii, Pseudomonas
aeruginosa, Escherichia coli, Helicobacter pylori. KentereH enjiep/ie aHTUOUOTUKTeEPre TO3IM/iMIKTIiH
JlaMybIH 60J/11bIpMayFa, COHIak-aK MUKPOOKA Kapchbl GesiceH/iIIr 6ap *kaHa npenapaTTapAbl »Kacayabl
bIHT/JaHJbIpyFa OaFbITTaJfaH GafAapJsaMasiap 6ap. KenrTereH FblIBIMHU eHOEKTep OChl TaKbIpPBIIKA
apHaJsiraH. Kosiia 6ap MUKpOOKa Kapchl MpenapaTTap/ibl 0JIapAblH 6eJCeHIITIK CIEKTPiH K9He Heri3ri
KO3 bIPFBILITAP/bIH aHTUOMOTHUKTEpre Te3iMAiIiK 6eHiHiH eCKepe OThIPBIN YTHIM/IbI MANHA/IaHy KAXKeT
60JibII1 OTBHIP. ByJ1 3epTTeyAiH MakKcaThbl d9/eM/Je 6Cill KeJle KaTKaH aHTUOHUOTHUKTepre TO3IMAIIKIEH
Kypecyre 6aFbITTa/IFaH Lapajap/pbl 3epTTey 601461 Bys Macesecin jaMybIHbIH Herisri cebenTepi xaHe
AHTUOHOTHKTEpPre TO3IMJIJIK MexaHU3MAepi KepceTiireH. MexaHHW3M Heri3iHeH QEHOTHNTIK KoHe
reHeTUKaJ/blK, CUIATTaFbl MUKPOPraHU3M/[iep/iH 3BOJIOLUACbIMEH OaiaHbICTbl. AHTHOUOTHKTeEpre
Te3iM/i IITaMMJiapFa Tasjay >KYprisingi, osapablH cunaTramajapbl 0Oepingi, 6akTepusifa Kapchbl
npenapatTapfa Te3iMAUTIKTI 3epTTey oaictepi kepcerinai. Ce3iMTangblKThl 6Garajay YILIiH
IO Py3UAIBIK dAIC )KoHe CYUbIITY 9Aici cuaTTalfaH. AHTUOUOTUKTepPTe Te3iMALIiK Maceseci apTypJii
GeJiiMmlIesiepse, acipece XUPYPrusblK, peaHMMalUsl >Xo9He KapKbIHAbl Tepamus OGesiMilesepiHje
KeINTereH 3epTTey/JepMeH pacTafbl. KaszakcTanza aHTUOMOTUKTepPTre Te3iM/Al Heri3ri KO3 bIpFbIIITapFa
Acinetobacter spp., Enterococcus spp., Haemophilus influenza, Pseudomonas spp., CTpPenTOKOKKTap,
cTadUIOKOKKTAp KIHE IHTepOobaKTepHUsiIap aTaabl. Bys MacesieHiH anibIH a/yAbIH HETi3Ti mapasapbl
aHTUOUOTHUKTepP/i Ko/ AaHyAbl 6aKbliay, *KkaHa IpenapaTTapAbl, aTal alTKaH/ia ;kaHa aHTUOUOTUKTePAI
»K9He 0Cbl MUKPOOPTraHU3M/lep HeTi3iH/le 6aKTepUsIbIK JU3aTTapAbl kacay 60J1bII TaObLIaAbI.

TyiiH ce3gep: aHTUOUOTUKTEpPre TO3IMAiNIK, WITAMM/JAap, MUKPOOPTaHU3M/IEP, AHTUOUOTHUKTEP,
9pEeKeT CIEeKTPI.
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The problem of antibiotic-resistant strains and its solution

Abstract. Antibiotic resistance is a global health problem around the world and is a type of
antimicrobial resistance. Solving it requires concerted efforts on a global scale. The main antibiotic-
resistant microorganisms are Enterococcus spp., Staphylococcus aureus, Klebsiella pneumonia, Acinetobacter
baumannii, Pseudomonas aeruginosa, Escherichia coli, Helicobacter pylori. Many countries have programs
aimed at preventing the development of antibiotic resistance, as well as stimulating the development of
new drugs with antimicrobial activity. Many scientific works are devoted to this topic. The rational use
of available antimicrobial drugs, considering the spectrum of their activity and the antibiotic resistance
profile of the main pathogens, is becoming increasingly necessary. The purpose of this study was to examine
interventions aimed at combating the growing antibiotic resistance in the world. The basic principles of
the development of these problems and mechanisms of antibiotic resistance are shown. The mechanism
is mainly associated with the evolution of microorganisms of a phenotypic and genetic nature. An analysis
of antibiotic-resistant strains was carried out, their characteristics were given, and methods for studying
antibiotic resistance to antibacterial drugs were reflected. The diffusion method and the dilution method
for assessing sensitivity are described. The problem of antibiotic resistance has been confirmed by many
studies in various departments, especially surgical ones and in intensive care units. In Kazakhstan, the main
antibiotic-resistant pathogens are considered Acinetobacter spp., Enterococcus spp., Haemophilus influenza,
Pseudomonas spp., streptococci, staphylococci and enterobacteriae. The main measures to prevent this
problem are control over the use of antibiotics, the development of new drugs, namely new antibiotics and
bacterial lysates based on thtse microorganisms.

Key words: antibiotic resistance, strains, microorganisms, antibiotics, spectrum of action.
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AHTpoOnoOreHzji jjacraraH 6MoreoneHo3JapAbl AUArHOCTUKaJIayaa
TONbIPAK, Me30(payHACBIHbIH, TYP KYPaMbIH Nala/1aHY
I. CepiGeKKbI3bI

A6ali amviHdarsl Kazak yaimmblK nedazo2ukaabik yHugepcumemi, Aamamsi, Kazakcmau

*baiinaHbic ywiH asmop: gulzynat@mail.ru

AnpaTtna. Tonbipak OMBIpTKaChI3Zaphbl TONbIPAK, arperaTTapblHbIH, TY311Yi,
CYZblH, CaKTaJybl »K9He OpPraHUKaJbIK 3aTTapAblH CiHipilyi CUAKTbI TOIbI-
paKTaFbl KONTEreH Heri3ri npolecTep/iiH MaHbI3/1bl KO3Fayllbl KYLIi 60JIbIN Ta-
6bpL1azbl. 2KayblH KypTTapbl TONbIPAKThIH, TYPAaKThl MeKEeH/EeYIlici 60J1a OThbI-
pBbII, COJI OPTaHbIH Xal-KyYUiHeH xabap Oepyuli MHAMKATOP peJiiH aTKapajbl.
Byl »KyMbICcTa JIIOMOPULIUATEPAIH TYP KyYpaMbl MeH CaHbIH 3ePTTEY apKblIbl
KaJlaJIblK >KoHE KaJla MaHbl OMOreolleH03JjapblHbIH aHTPOMNOTEH/IK JIaCTaHYybl
aHbIKTaAAbl. AJIMaThl Kajacbl MeH OOJIBICBIHBIH, 8 yYyacKeciHeH TONbIpak YJi-
rijiepi aJbIHbIN, PU3UKO-XMMHUSAJIBIK KepceTKilTepi 3epTTesai. PoHABIK KoHe
9JICi3 JIacTaHFaH GUOTeOoleHO3/1ap/a ayblH KypTTapbl opTa ecenneH 64,6%,
aJl JIaCTaHFaH alWMaKTapaarbl kepceTkimi 55,2% kypaijbl. Kananblk koHe
doH/bIK (Tabufu) 6MOLIEeHO3AapAaFbl Vbl 3JIEMEHTTEP/IH KYpaMblH aHBIKTAY
Ke3iHJie Me30odayHaHbIH TYPJIiK XK9He CaH/IbIK KypaMblHa 9Ccep eTeTiH 4 Heris-
ri 3JIEeMEHT aHbIKTaJ/Jbl: KOPFACbIH, KAAMUM, MbILIbSK K9HE cblHam. Kagmui
MEH MbIIbSKTbIH, MaKCUMaJIibl MeJIllepi MyHail 6a3ajiapblHa »KaKbIH TOIbI-
pakTa 6akkKanaabl: kaaMmui meJepi 0,25+0,0024 Mr/Kr, a1 MblIIbSIK MeJIIIepi
2,84+0,05 Mr/kr Kypazbl. A, AnaTay ayJaHblHa KapacTbl AsiFabac bIKIiaM ay-
JIAHBIHBIH, ’KbLJTY 3JIEKTP CTAaHLIUSICBIHA XaKbIH XepJeri ToNblpaKTa KOPFAaCbIH
MeH CbIHANTbIH, eH X0Fapbl MeJillepi Tipkeai, onap calikecidie 16+0,70 mr/
Kr >koHe 0,048+0,012 Mr/Kr-ra »eTTi.

Ty#iH ce3aep: xKayblH KypTTapbl, aHTPOINOreH/i JIacTaHy, TYp KypaMbl, TO-
nbIpaK yJirijiepi, GMOMHAMKATOP, ayblp MeTasap.

TycTi: 29.01.2024; Makyaaanapl: 12.04.2024; OniaiH KopkeTimai: 27.09.2024
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I'. Cepibexk izl

Kipicne

Kanyapusiap asieMi TonbIpak 0pTacblHbIH MaHbI3/bl 66J1iri 60J1bIN TaObLIaAbL. OJ1ap KenTereH
OpraHUKaJ/blK KOCBLIBICTAPAbIH bIAbIpayblHAd, MHUKPOOTBHIK OeJICeHAIMIKTIH 06JiKTik
peTTesyiHJle, KOPEKTIK 3aTTap/iblH aWHa/JbIMblHa KaTbiCa/ibl. PaloHbIHA OGalJIAHbICTbI
TonbIpakK, payHackl 6ip-6ipiMeH Jie, MUKPOOPTaHU3M/JEpPMEH [le, COHBIMEH KaTap, 6CiMAiKTep
MeH TOIbIPaKIEeH /e ThIFbI3 6alaHbICThI. TonbIpaKTa JlacTaylllblJIap dcepiHeH nanaa 60JFaH
6y3blabIcTap ¢payHaHbIH alTapJ/bIKTall CaH/bIK KoHe camaJiblK e3repicTepiHe akeJsie/i, aa o
63 Ke3eriH/ie TonblpakK KbI3MeTiHe acep eTe/i. TonblpakK, OMbIPTKAChI3/lapbIHbIH KEUOip TOOI
OHOMHUKATOp ecebiHjie KosgaHblaaabl [1].

Tonbipak Me3zodayHachl (0,02-4 MM) TONmbIpaKThIH, Kell OeJiiriHjae TapaifaH (HerisiHeH
TONBIPAKTbIH aJFfallKbl 5 CM 06J1iri) xaHe blAbIpay, [YMUPUKALUSA MNpolecTepiHe KATbICHII
oTbipa/ibl. JKayblH KypTTaphl (Lumbricidae) TonblpakK KYpPblJIbIMbIH, MUKPOKYPbIJIBIMbIH KOHE
KYHapJIbLIbIFbIH KaJbINTACThIPAThIH HETi3ri TONMbIpaK Kypayllblaapbl 60J1biI Tabblaaabl [2].

KaybiH KypTTapbl KypAeJi OpraHUMKaJbIK KOCbLIBICTap/bl 6CIMAIKTEp NakAalaHa aJaThblH
KOPEKTIK 3aTTapfa bIAbIPATHII, 6CIMAIK KaJAbIKTapblH YCAKTAy K9He TacbIMaJiZjay apKblJbl
MUKpPOOpPTaHU3M/Ziep MNOMNYJALUACbIHA, TONbIPAK, bLAFaJJblJIbIFbIHA KOHE a’spayusiFa acep
eTeTiH KapamnaubIM 3aTTapfa auHaJAblpyFa KaTbicaabl. COHbIMEH KaTap, oJiap ©3iH-e3i
6acKapaTbIH NPOLECTEP/iH AaMyblHa koHe MUKpodJiopa MeH Me30payHaHbIH, CHMOUOTHUKAJIBIK,
KaTblHAaCTapblHA bIKMaJ eTeTiH AaMblfaH JpujocdepaHbl (3kayblH KypTTapbIHbIH alHaJa-
CbIH/AAFbl MUKPOOPraHU3M/IEPMEH KaHbIKKAH aliMaK) »kacaipl [3].

2KaybiH KypTTaphb! op Tonblpak, 6eirinae keminze 6ip Typi Ke3geceTiHAIKTEH TalThlpMac
WHAUKATOP OoJsibil TabblLiaabl. OsiapJblH, apeasbl TepeHAiriHe O6aWaHBICTBI 63repin
OTbIpa/ibl: SNUTEH/, S9HJIOTeH/li )KoHE aHelIMATI KypTTap KOHbIpXKail alMaKTap/iaH TaOblIybl
MyMKiH. COHbIMEH KOCa, 0J1ap KbICKA apaKalllbIKThIKKa FaHa MUTpaliysaiaHa/bl, 6ip Me3riiae
ce3iMTa/IIbIK, 9pi TYpPaKTbLIbIK KacueT KepceTe/i. OMbIpTKacbI3JapAblH 6y/1 TOObI GipimaMa
JIeTaJIbJbIK KoHe CyOJieTa/lbAbIK TecTiieyaeH eTkeH. E. Fetida keweHiHeH Eisenia fetida
andrei a/ieTTe, JieTaJbJbIK TeCTiJiey YUIiH KOoJAaHbLIa/bl, ce6ebi 0J1 TeHeTUKa/bIK TYPFblJaH
6iptexTi. Lumbricus terrestris nen Allolobophora caliginosa TypJiepiHiH, ce3iMTalJbIFbl KOFAPhI
6oJica fja, os1ap/ibl ©Cipy KafAanaapbl KUbIH 00JFaH/bIKTaH, OMOMHAWKATOP PETiHJAE CUpPEK
KoJIZJaHbLIa/bl [4, 5].

CoHFBI KbLIAAPBl KaJaJblK OpTaHbIH e3repiciHe TomnblpaK (ayHacbIHbIH, peaKLUsCbIH
3epTTeyre GaFbITTAJIFaH 3€PTTEY )KYMbICTAPhI KOITe XKYprisisyge. Kasna TonbiparbiH Kekae
«KacaH/Jbl TONBbIpAK» JeN Te aTaljbl, ce6ebi 01 KasajblK KYpbLIbIC IeH TYPFbIHAAP/bIH,
KYH/eJ KT Tip1uisiri apekeTiHfe KalTa »kacasiajibl [6]. TonblpaKThIH KaiTa »Kacauybl Ke3iH/e
CbIHFaH Kipmill, bIHBI kdHe ¢papdop, ac yi KaaAbIKTaphl, THIHAUTKBIIITAP K9HE T. 6. CUSKTHI
»KacaH/lbl MaTepyuaJap KajaJjblK TONbIpAKTAapMEH apaJjiacajibl, HOTHXXeCiHJe TonbIpak, pH-
HbIH, KOFaphbliayblHa aKeJieai [7].

Aybip MeTasijap MeH TombIpak ¢ayHacbl apacblHJAaFbl 6alJIaHBICThl AHBIKTAyFa KO Kyl
KyMcasbl. Ayblp MeTanjap TabUFu TypZe TONbIpaKTa TOMEeH KOHIeHTpauusja 060/1ajbl.
JKorapbl KOHIEHTpalMsa/4a >XKoHE OJIapAblH YbITThLIbIFbIHA OAMJAHBICTBI OJIap KYpAeJsi
MaceJie TY[bIpybl MYMKiH KOplIaFaH OPTaHbl JlaCTayllbl HEri3ri 3aTTap 60JibIN TabObLIaAbI
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[8]. Keitbip »xarjaillap/la ©HepKaCIiNTiK, Tay-KeH »oHe ayblIllapyallblIbIK >XYMbICTapbl
TONBIPAKTbIH ayblp MeTa/lJapMeH alTapJ/iblKTal JlacTaHyblHa aKesefi. bys 6apraH caliblH
KYpPAeJi 35KOJIOTUSIJIBIK MaceJjiere avHajy[a >oHe LIbIFapblHAbLIAD Ke3JepiHe >XaKblH
3KoXKyHesiepre 3usiH TUrisyge [9]. Ayblp MeTajJapAblH KONLIJIIri TONBIPAKTbIH OeTKi
KabaTTapblHa TYCeJi, OHJA OJlap OpraHUKasbIK 3aTTapMeH OalsaHbicazbl. KopekTik
3aTTap/iblH, blJblpaybl koHEe MHHepaJlaHybl CUSAKTbl MaHbI3/lbl OHOJIOTUSJIBIK HpPOLIECTED
KYPETiH 3KOXXYHeHiH 6eJlikTepiHeri nanjaabl MUKPO3Je€MEHTTEPAIH KO3FaJFbILUITBHIFbl MEH
6uoKo/nKeTiMALTIriH TeMeHaeTe i [10]. Ayblp MeTanzapMeH JlaCTaHFaH TONbIpaKTap aZam
MeH 6acKa OpraHu3M/IepAiH AeHcayJbIFbIHA YJIKEH Kayill TOHJIPEeTiH 3KOJIOTUABIK MaceJe
6osblN ecenTesefi. JlacTaHFaH epJiepii eHJey KoHe ayblp MeTa/lJapAblH dcepiH afeTTeri
npoueAypajapMeH a3alTy KbIMOAT NPOLIECC KOHE KONl yaKbITThI Tajsan etefi [11, 12].

Ayblp MeTangap/blH ILIEKTiK MeJillepZeH apTbIK 00Jiybl TONbIpaKTaFbl OPraHUKaJbIK
3aTTapAblH blIAbIpay KbLIJAAM/AbIFbIH TOMEH/ETEeTiHI 3KCIIepUMeHTa/IAbl TYpAe AdJiesJeHAl
[13]. ATMocdepara eHeTiH ayblp MeTaaJapAblH OapJibIFbl AepJiiK (MbIPbILI eH KaJMURJeH
6ackKa) TONbIPaKTblIH, 6eTKi KabaTbIH/JA >KUHAJIbIIN, bIAbIPAUTBIH OPraHU3MAEPAiH, Tiplligik
apekeTiH 6y3a/pbl. 2KayblH KypTTaphl TONbIPaK Me30dayHaCbIHbIH MaHbI3/bl 06JIiriH Kypanabl
[14]. leTpuTneH 6aillaHbICTbl KOPEKTIK 3aTTap/blH allHa/IbIMbl MeH 06J1iHYiHIH 3KOJIOTUSAJIBIK
KaTbICYLIbLJIApbl peTiHZe oJlap TONbIpaK CamnacbIHbIH, 3KOJIOTUAJBIK MOHUTOPUHIT MeH
TONBIPAKTbIH JIACTAaHYbIH 6aFajay[blH, CeHiMJi KepceTKilmTepi 6o0Jibll Tabblaaabl. byu
0J1apAblH, TONBIPAKTBIK 3KOTOKCHUKOJIOTUAJBIK 3epTTey/epiH/ie KeHiHeH KOJJaHbLIybIMeH
pactanajsl [15].

TonblpakTaH OeJiiHreH ayblp MeTajjap »KayblH KypTTapblHAa Tepi apKbLibl, COHJAM-
aK JlaCTaHFaH TOIBIPAKThI XKYTY K9He KOPBbITY Ke3iHAe eHeji. KaTTel sactaHy, acipece
TONBIPAKTbIH KbILIKbLJIAAHYbIMEH Oipre, »kayblH KypTTapbIHbIH NONYy/ALMSCbIHA Kepi acepiH
TUTi3e/i KoHe MOMYJALUSA CaHbIHbIH a3al0blHA, TIMTi TOJIBIFbIMEH KOWbLJIybIHA OJKeJIeAi.
ByJs1 peakuussap Jiactayubl 3aTTapZblH [03acblHa K9He 3epTTeJIeTiH alMaKThIH, JIACTaHy
Mep3iMiHiH y3aKTbIFbIHA 6aliaHbICThI. OCbl aTa/IFaH JlepeKTep KayblH KYPTTapbIH JlacCTaHFaH
ayMaKTapZblH, OMOWHJAUKATOpJIapbl peTiHJe KOJIAAHYAbIH MaHbI3AbLIbIFbIH pacTanbl [16,
17]. byrinri TaHma AsimaTbl KaJjiackl MeH AJiMaTbl 006JibICbl Me30(dayHaChIHbIH TOMbIPAK,
KOMIIOHEHTTEePiHIH KypaMbl MeH KYpPbLJIbIMBI iC Yy3iHJAe TOJIbIK 3epTTeJMereH/iri, ocnl
YKYMBICTBI KYpri3yre Heri3 60JibIN OTHIP.

2KyMbICTBIH 6aCTbl MaKCcaThbl - aHTPONOTEHAIK GpaKTOp/IapAblH TOMbIPAaK Me30(ayHacCbIHbIH
CaHbIHA, TYPJIIK KYpaMbl )KoHe KypbIJIbIMbIHA 9CePi TypaJibl TYCIHIKTI KEHEUTY.

Marepuasigap MeH 3jicrep

2020-2023 xpl1gapbl MaMbIp JKoHE Kapalla aubl apaJblfblH/A 3epTTeJIeTiH ayMaKTapAaH
TONBIPAK >XoHe TONbIpAaK Me30(ayHacCbIHbIH, YJrijiepi cbiHaazAbl. Kasa MaHbIHAAFbl KoHe
KaJlaJlblK, 3KoXKyHesep Lumbricidae caHbl MeH TypJiepiHiH ajyaHTYpJIJIriH CcaabICThIPY
YIUIIH TaHZaazabl. AiMaTbl Kasacbl MeH AJMaThl OOJIBICBIHBIH, 8 y4yackKeCiHeH TOINbIpaK
y/risiepi kesecifiedt anbiHAbl: [1e AsaTayblHbIH CONTYCTiK OeTkelepinaeri 3 poHABIK (Kasia
MaHbIH/aFbl) y4ackKe (IIbIpIIa OpMaHbl, apajiac OpMaH *aHe AJIbII Ia/IFbIHAAPhI ) XKOHEe MyHaH
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6a3asiapbl, aBTOXXaHapMal KYI0 CTaHUUSJIAPbI, KbLIY 3JIEKTP CTaHIUAJApPbl MaHbIH/AFbI,
COH/lal-aK, KaHJAHFaH KasaJblK MarucTpajibJap 00MbIHJAFbl 5 3KCIIEPUMEHTTIK (KaJsaJiblK)
y4Jacke »K9He KaJlaHbIH 9pTYpJii 6eJiikTepiHae opHasackaH Marvuctpanbaap (1-kecre).

Kecrte 1
3epTTey aiiMaKTapbIHBIH, TONbIPAK, *KaMbLJIFBICHI MEH reorpa@usiblK OpHajJacyblHa
cunaTTaMma
Ne | 3epTTey aiiMmarsbl TonbIpak Typi KoopauHaTTapshl
[ne AnaTtaybinblH | llbipmia opmanbl | Taysabl opMaH/bl Tonbipak, | 43.271645,77.404139
CO”TYSTiK _ Apanac opmaH Taysbl opMaH/ bl TonbIpaK, | 43.240664, 77.402290
Gerkeitnepi Anbrijik Taysbl WwaarbIHABI TONBIpAK, | 43.204274,77.387493
IaJFbIHAAD
4 MyHait 6a3ajiapblHa XKaKbIH Cy >kalblJIMaCbIHbIH, 43.378368, 76.897064
OpHaJIacKaH ToMbIpaKTap aJIII0BHA//bl AJIFbIH/bI
TOTBIPAFhI
5 KasaHblH apTypJii 66JikTepiHae KyHripT Tonbipak 43.206409, 76.827859

OpPHaJIaCKaH maHapMafI KYIO CTaHIIUA-
JIAPbIHBIH *XaHbIHAAFbI TOIIBIPAKTAP

6 Kby a/1eKTp cCTaHUUAJIAPBIHBIH, Cyp TonbIpak 43.271602,76.782518
MaHbIH/aFbl TONBIpAKTap

7 KasanblK kaHAaHFaH TpaccasapAbly, | Cyp Tonblpak 43.305909, 76.897661
601bIH/A OpHAJaCKAH TOMbIpaKTap

8 Pecny6/1MKkabIK Tpaccajap/blH, Cyp, Tay/ibl KbI3FbLIT TONbI- | 43.244531, 76.373454
6011bIH/Ia OpHAJaCKaH TOMbIpaKTap pak

JlroM6pULMATEPAIH CaHBIH aHbIKTAy ['MJISIpOBTBIH TONBIPAKTBIK-300JI0TUSJIBIK 3€PTTEYJIe-
piH/Jie KaObl/IJaHFaH 3/JiCiH KOJIJJaHy apKbIJIbl )Ky3ere acblpbLi/ibl. ToNbIpaK OMbIPTKACHI3/Japbl
0,25 M2 ajnaHHaH ToONbIpPaK, OMBIPTKACBI3IapbIHbIH, Naija 6o0Jiy TepeHairiHe (1 M) aeHiH
CbIHaMa aJly apKpblJbl eCenTe/].

Op cblHaKasaHblHaH 12 yuri anbiH/bl. JlananslK karganga Mme3odayHa ap KabaTTaH a/IbIHFaH
y/risiepai KoJiMeH 6eJ11eKTey apKbliibl ecenTei (TeceHim Kabat, 0-5cm, 5-10 ¢cm, 10-20 cm, 20-
30 cm xkoHe 30-40 cm). XKaybiH KypTTapsl aci3 (0,5%) dopmanuH epitinaicimen 6ekiTinai [18].
Op y4yacke/ie TONbIpaK Me3opayHacblHbIH caHbl (1M2-re TonblpaKTarbl Me30odayHa MeJilepi)
YKoHe TypJiepAiH 6auIbIFbl (TaKCOHAApAbIH XKaJIIbl CaHbl ) TipKeJi. JIoMOpULUATEP/li aHBIKTAY
BceBosiopoBa-Ilepenb (1997) xoHe MaTBeeBa (1982) coiikecTeH/Jipy KecTeJsiepiHe COMKec
Kyprisingi [19]. 3epTTey 6apbicbiHAA NONYAALUA AeHTeliH/e TypJep/iiH KypaMbl, TYPJAEPAiH
caHbl, aii/ja 601y THIFbI3/ABIFBI (ayZaH OipJiriHe makKkKaHAaFbl AapaJjiap CaHbl), 3epTTeJeTiH
6uoreoneHo3Jap JIOMOPULUMATEDPiHIH 6MoMaccackl, COHZal-aK, NeJo0UOHTTapAblH dpTYypJi
TONTAapbIHbIH, Mai/ia 60Jiybl MEH CaHbl CUSIKTbl KepceTKilTep eckepiaai. Typaepaiy naiaa
60J1ybl TIOMOPULIMATED TAOBLJIFAH YJ/TiJiep NallbI3bIHbIH YKUHAJIFaH YJTIEP/iH )aJlllbl CAHbIHA
KaTblHacbl peTiHAe aHbiKTanzAbl [20]. Cangblk MeJiepi Oesrini 6ip aymakTa TabbliaFaH
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JlapaJjiap/iblH, »aJllbl CaHbl (TOMbIPAK Me30dayHaChIHbIH, aJlbl CaHbl) PeTiH/e aHbIKTa//bl.
JlroM6puLMATepAiH 6MoMaccachkl OpraHu3M/iepAi Tikesel eJilliey apKblibl aHbIKTAJ1/Ibl.

3epTTey allMaFbIHAAFbl TONbIPAK, bIJIFAJABLIBIFbI Typa 9/1iC apKbl/bl aHbIKTa/NAbl. By afic
TONBbIPAK, bIFAJIJbIJIBIFBIH JAaJabIK KaFjanuAa 3epTTeyAiH KJACCHUKaJbIK Typi, TONbIPAK
YJ/ITiCiH KenTipin, OHbIH, KypaMbIHZAFbl Cy MeJillepi aHbIKTa/labl. TonblpaKTaFbl Kapallipik
Meuiiepi M.C. [uaspoB yChIHFaH d/1ic 60MbIHILA, aJ1 KbIIIKbLJIABIFbIH aHbIKTAy KanmneH afjicimeH
KYPri3isiji. 9ic TonblpaKThIH MUHepaJibl epiTiHjire 1:2,5 KaTbIHAChl HIBIMTE3€K YIIiH KoHe
6acKa opraHMKaJIbIK TONbIPAK IleH Tay >KbIHbICTApHhI yIiH 1:150 epiTiHAiciHe KaThIHacbIHAA c=1
MOJib/AM3 KOHI[eHTpaLUsCbIHAFbl HATPUM cipke KblKbLIBIHBIH (CH3COONa) epiTinaicimen
eHJleyTre Heri3/ie/ireH, coJlaH KeliH cycneH3usiiapblH pH MoHi 60MbIHIIIA THAPOJUTUKAJBIK,
KbIIIKbLJIABIKTbI aHbIKTaU b1 [18].

Op6ip 3epTTe/eTiH yYacKeHiH TOMbIPAaFbIHAAFBI aybIp MeTaNAAPAbIH KypaMbl «Ka33Ko10THs»
YKIMeTTiK eMeC KOHCAJTUHITIK YUBIMBIHBIH, (AnMaThl, Ka3akcTaH Pecniy6/iMKacekl) 3epTxaHa-
CbIH/Ia aTOM/bIK-a0COpPOIUAIBIK CHEKTPOMETPHUSA 9/]iCiMeH aHbIKTa//bl. YJIbl 3JieMEeHTTEP/IiH,
MeJILIEepPiHiH MaTeMaTUKaJbIK CEeHIMAIIIr cTaHZapTThl dAicTepAi KOJIJaHY apKblibl aHbIK-
Taabl [21].

3epTTey HOTHXKeJiepi
KyprisinreH 3epTTey *KyMbICbIHbIH, HOTHXKeCIHe e AsaTaybIHbIH 66KTepiHAe opHalacKaH

bOHABIK K9HE 3KCIepUMEeHTa/IJbIK yyacKesiep/ieH TonbIpak, Me30¢dayHacbIHbIH, KeH, TapaFaH
OKiJi - »kayblH KYpTTapbIHbIH, 6 TYbICbIHA )KaTaTbIH 11 Typi aHbIKTa1/ bl (2-KecTe).

Kecre 2
3epTTey HOTHMKeCiHAe aHbIKTaaFaH Lumbricidae TyKbIMAachIHA )KaTaThIH
TyBICTap MEH TYpJiep
Tysic Typ Typ canbl %
Approctodea A.rosea, Savigni, 1826 2 18,2
A. caliginosa, Savigni, 1826
Dendrobaena D. octaedra, Savigny, 1826 1 9,09
Eisenia E. foetida, Savigni, 1826 2 18,2
E. nordenskioldi, Eisen, 1879
Lumbricus L. castaneus, Savigny, 1826 3 27,2
L. rubellus, Hoffinister, 1843
L. terrestris, Linnaeus, 1758
Nicodrilus N. caliginosus, Eisen, 1874 2 18,2
N. longus, Ude, 1885
Octolasion 0. lacteum, Orley, 1885 1 9,09
BapJibifbl 11 100
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EH »xui ke3/ieceTiH TypJiep - Lumbricus TybICbIHBIH 6Kifepi (3 Typ). A, Dendrobaena kaHe
Octolasion TybicblHaH TeK 1 TYpeH TipKkeAi. AHBIKTa/IFaH TYpJiep/iH 3epTTeJreH yyacKesepae
Ke3/Jiecy »uiJiri apkanau 6ol [22]. PoHABIK yyacKke e 6apJiblK TYpPJEePAiH Ke3ecy uiiri
»KOFapbl 60JICa, IKCIIEPUMEHTANABIK ydacKesepAe Keubip TypJsepZid TinTi 1 gaHackl faHa
TabbLIABL. By )KaFAai, acipece, JacTaHy JeHrei >koFapbl y4yackesepae 6alKasa/ibl.

Tonbipak Me3odayHacblHbIH TYpJiK KypaMblH 3epTTeyMeH KarTap, oJlapAblH, (U3HKO-
XUMUSJBIK KaCUETTEPI Jie aHbIKTaAAbl. AJIbIHFaH JepeKTep KelWiHHEH TOMNbIpaK >KaFjamnJa-
PBIHBIH KayblH KYPTTapbIHbIHbIH, TapaJyblHa 9CepiH Tajjay YIUiH NanuAaJaHblIAbl. 3epTTey
aliMaKTapbl TONbIPAFbIHbIH, (U3UKO-XUMHUSJIBIK KAaCUETTEePiH cUIaTTay Ke3iHJe OHBbIH,
Kapalllipik MeJiliepi, Kbl IIKbLJIAbIFbI 2K9HE bIJIFaJIbLIBIFbI CUAKThI KOPCETKILITEpPi 3epTTeN].
ANbIHFaH HOTHXKeJiep 3-KecTeze KepCeTireH.

Kecrte 3
3epTTey aiiMaKTapbIHAAFbl TONBIPAKTapPAbIH, GU3UKO-XMMUSIBIK KepceTKimTepi

CbIiHaMa OpraHuKaJbIK 3aTThIH, KbiKb1AbIFI, pH | bliFanabLibiFbl, %
aiimak, Ne MaccaJibIK, yJjeci 6ip..
(rymyc), %
1 5,86+0,42 4,21+0,3 25,14+0,41
2 6,01+0,36 4,03+0,3 26,01+0,36
3 6,23+0,11 4,26+0,3 27,21+0,62
4 4,63+0,51 5,56+0,3 21,02+0,34
5 4,38+0,74 5,89+0,3 15,06+0,43
6 2,96+0,52 6,57+0,3 17,51+0,61
7 3,58+0,22 6,11+0,3 16,41£0,27
8 3,72+0,36 5,06+0,3 19,25+0,23

Eckepmy: Ine AnatayblHbIH CONTYCTiK 6eTKelepi (poHbIK yuackesnep) 1-Ilbipiia opMaHbl;
2-Apanac opMmaH; 3-Asabnijnik mwanareiHaap; Toxipubesik ydyackenep: 4-MyHail 6a3ajsapbliHa
»KaKblH OpHaJIaCKaH TomnbIpaKTap; 5-KasaHblH apTypJii 6eJiikTepiHAe opHaacKaH kaHapMak
KYI0 CTaHLIUSJApbIHbIH, >KaHbIHJAFbl ToNblpakTap; 6-Kbuly 3JIeKTp CTaHLUAJAPbIHBIH,
MaHbIHJAFbl ToNblpaKTap; 7-KanasblK >kaHJaHFaH TpaccajapAblH, OOWbIHAA OpHAJIaCKaH
TomnbIpaKTap; 8-Pecnyb6/MKkanbIK Tpaccasap/blH 60MbIHA OpHAJACKAH TONbIPpAKTap.

[Tegome3zo6uoHTTap iwiHge Lumbricidae myKbiMAachbl 6apJiblK >Kepje JOMHUHAHT OOJIbII
Tabbl1a/bl. POHJBIK KOHE 9JICi3 JlacTaHFAH OHOreolleHO3Aap/a »KayblH KypTTapbl opTa
ecenneH 64,6 % Kypai/bl, aJq JacTaHFaH alMakTapzaa 55,2 % saoMopunuaTep 6aiKasl/ibl.
@oHAbIK 6MOLIEHO3/lap TOMbIpaFblHAAFbl OPraHUMKAJbIK 3aTTap/lblH MacCasblK YJeci
5,86-paH 6,23 %-fa jgeiliH, buIFanAbuUIbiFbl 25,14-27,21 % apanblFbiHa, Oy 3epTTesreH
6voreoLeH03/lapAblH, illiHAeri eH »KOFapFbl KOPCETKill. O9p TYpJi KeM-1ien JaKblIAapbl
TYPaKThbI 6CipijieTiH 6MOTOMN 1IeH6€epiHAeri JIOMOPULUATEPAiH )KOFAaPbI AW bI3/bIK KOPCETKIIi
ecebiHeH, JacTaHFaH O6MOIeH03/4ap/1a [ja )KayblH KyPTTaphbl 6acbIM TON 60JIbIN KaJsia 6epeni [23].
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Ochl 6UOLIEHO3AAP/bIH, TONbIPAKTAPbIH 3epPTTey Ke3iHJe Kapallipik meH bLIFaJAbLIbIKTbIH,
CaJIbICTBIPMaJIbl XKOFapbl KOpCeTKIlITepi 6alKaibl.

Opi Kapal 3epTTeJIeTiH KepJiepAeH aJblHFaH TONbIPAK YJTIEpiHiH XUMUAJBIK KypaMbl
Taiaganabl. Kananslk xkoHe GOoH/ABIK (TabUFH) OHOLIeHO34aparhbl YJbl 3J1IeMEHTTEPAIH Kypa-
MBbIH aHbIKTay Ke3iHJe Me30dayHaHblH TYPJIiK >KoHe CaHJbIK KypaMblHa 9cep eTeTiH TepT
HeTi3ri 3/1eMeHT aHbIKTaJl/|bl: KOPFACblH, KaJMUH, MbILIbSK K9He CblHal (4-KecTe).

Kecre 4
3epTTesieTiH yyacKesiep/iH TONbIPAKTAPbIHAAFbI AYbIP MeTaaAapAblH, (Mr/Kr) Kypamsl (X+T)

ChIHaMa aMiMaK, Kaamunii KopracbiH MBIIbAK CeIHan

Ne (Cd) (Pb) (As) (Hg)

1 0,050,001 3*** 0,9+0,10%** 0,24£0,015%*** 0,010£0,006**
2 0,04£0,0017*** 0,6+0,15%** 0,14£0,014*** 0,009£0,03**
3 0,03+£0,0008*** 0,5+0,15%** 0,06£0,002*** 0,001+0,012**
4 0,25+£0,0024*** 11,2+0,17%** 2,84+0,05%** 0,03+£0,0462***
5 0,20£0,0017*** 9,3+£0,22%** 1,7£0,08*** 0,016%0,0031
6 0,23+£0,0027*** 16£0,70%** 2,8+0,07*** 0,048+0,012%***
7 0,11£0,0071*** 6,7+0,12%** 2,7+£0,11%** 0,02+£0,0042
8 0,17£0,0018*** 10,7+0,11%** 1,53+0,02%** 0,018+0,013**

Eckepmy: lne AnaTayblHbIH CONTYCTiK 6eTkeuepi (poHAbIK yyackesiep) 1-lllbipiia opMaHbl;
2-Apanac opmah; 3-Aabninik mwanrbiHgap; Texxipubesik ydackesnep: 4-MyHall 6a3ajsapbiHa
»KaKblH OpHaJIaCKaH TomnbIpakKTap; 5-KasaHblH apTypJii 6eJiikTepiHAe opHa/lacKaH kaHapMaK
KYI0 CTaHIUSAJApbIHbIH, >KaHbIHJAFbl ToMNbIpaKTap; 6-KbL1y 3JIEKTP CTaHIUAJAPbIHbIH,
MaHbIH/JlaFbl TomlblpaKTap; 7-Kananblk aHJaHFaH TpaccajapAblH OOWbIHJAA OpHaJacKaH
TonbIpaKTap; 8-Pecnyb6/MKanbIK Tpaccasap/blH 60MbIHA OpHAJACKAH TONbIpAKTap.

OHepKaCINTIK JlacTaHy Ke3iHJe ayblp MeTaaAap/blH Kell MeJillepi TONbIpaKThlH OeTKi
KabaTTapblHa eHe/li »KOHe OpraHUKaJblK KOMIIOHEHTIEH 6alJaHbICBIN, 3KOXKyHesepaeri
€H, MaHbI3/lbl OHUOJIOTUSJIBIK MpOoLlecTepre KakeTTi MUKPO3JIEMEHTTEP/iH, OHOXeTiMAiliriH
TeMeH/leTe/li. AHATOMHUSJIBIK, KoHe PU3UOJIOTHUSAJIBIK epeKlleiKTepiHe 6alJIaHbICThI KayblH
KYPTTaphbl JIaCTaHY/IbIH OYJ1 TYpiHe a/IFalllKblIapAbIH 6ipi 60/bI1 kayan 6epesi [24].

Tasnkpliaay

ANbIHFaH 3epTTey HaTHXKeJsepi JIOMOpULKA (ayHacbIHbIH, TapalyblHa TONBIPAKTHIH
bU3UKO-XUMUSAIBIK KepCeTKILITepi TikeJiel acep eTeTiHiH KepceTTi. TonbIpaKThIH bLJIFaAbIFbI
ONTHUMAaJI/ibl, OPraHUKaJbIK 3aTTapFa 0al, KbIIIKbIIABIFBI TOMEH OpPTa KayblH KYPTTap/blH
TipILiJIiK eTyiHe eH KoJlalJibl Kkafal 60JiblN TabbLIaAbI [25].

KayblH KypTTapbIHbIH, ajllyaH TYpJIJIri MeH KaJa/blK OUOLeHO34apAblH, ThIFbI3/bIFbI
OHEPKICINTIK HbICAHAAPAbIH, >KaKbIH/JbIFbIHA TiKesied ToyesZii. COHbIMEH, XbLIy 3JIEKTP
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CTaHUHUsJIapblHAH 1 KM paZiuyCcTa KWUHAJIFAaH TONbIPAK, Y/TiJIepiH/e )KayblH KYPTTapbl MyJifie
Ke3Jecnei, aa1 MyHall 6asajiapblHa >XaKblH TONbIpaKTapZa OJIapAblH CaHbl Ja a3 60Ji/bl.
KypTTapAblH Ka/lnbl ThIFbI3AbIFbl TONBIPAKTAFbl ayblp MeTaJAapAblH, KOHLEHTPaLUsChIHA
Kepi NMpONOpLUOHA €KeHi aHbIKTa//bl. JIlOMOpULUATEpPAiH, Kelbip TypJ/epi TONbIPaKThIH,
aybIp MeTaJlJJapMeH JlIacTaHyblHA ce3iMTas1 60J1/ibl XKoHe Te3iM/i TypJepi Je ke3aecTi. Mbicaibl,
Lumbricus rubellus, Lumbricus castaneus »xaHe Lumbricus terrestris CUSIKTbI ayblp MeTaJllapFa
TYPaKTbl TYpJiep >XaHapMad Kyl CTaHLMSJAPBIHBIH >KaHbIHAAFbl TOMNbIPAKTa TipLIiJIiriH
»korMMaraH. Ay Aporrectodea rosea >xoHe Aporrectodea caliginosa exingepi 6aiiKaaMazpbl.

Ayblp MeTa/iJapMeH TONBIPAKThIH, €H KT TapaJiFaH JIaCTaHYbl KOJIIKTEP/iH NaijajaHaTbIH
OTBbIH TYpiHe 6al/IaHbICThI [26]. [@3-MOTOPJ/IbI OTBIHMEH KYMBIC iCTEUTIH K6JIiK KypasJapbl
KasakcTaHaarbl 6apJiblK aBTOKeJIiK KypajJapblHbiH TeK 15 %-bIH Kypahabl. KazakcTanga
Jiu3eJibJli KO3FaJTKbIIITAapbl 6ap YK aBTOMOOUJIb/EPiHiH yJeci opta ecenmneH 30 %-aaH
acmauzpl, aja KeJlik KypaaJapblHbIH KasafaH 55 %-bl 6eH3WH/i OTbIH peTiHJe makaajiaHajbl
[27]. Ocblnaiiia, aBTOMOOWIIb KeJIiTiHiH Ken 6eJ1iri KopiliaFaH OpTaHbl JiacTall, KypaMblH/a
yJbl 3JIEMEHTTep 6ap maijjasaHblIFaH rasgapabl 6esieni. COHbIMEH KaTap, Kby 3JIEKTP
CTaHLMSJIapPbIHBIH LIBIFAPBIHABLIAPBIHAA OAPJIBbIK Tipi OpraHu3M/Jepre Tepic acep eTeTiH yJIbl
3aTTap 6ap. TonmbIpaKThIK-300JI0TUSJIBIK 3epTTeyJepAe TONbIpAaKTaFbl ayblp MeTaJAap/blH,
KYpPaMbIH aHbIKTAy 6Te MaHbI3/ibl, BTKEHI 0J1ap/AblH KOMIUIiJIIri TONbIPAKThIH, 6eTKi ToceHilI
KabaThIH/a XKWHAJIbII, TONbIPAK OpraHU3M/epiHiH TipiuijiriHe kepi acep eTezi [28].

3epTTeysep KepCeTKeHJel, KOPFacblH, KaJJMUM, MBIIIbSIK >X9HE CbIHANl CUSKTBI YJIbI
3JIeMeHTTepAiH, MeJillepi 6akblaay 9AiCiHiIH ce3iMTa/JblFbiHA OGalaHbICTbL. KagMuii MeH
MBILIbSKTBIH, MaKCHMaJl/ibl MeJilliepi MyHal 6a3asiapblHa »KaKbIH TOIbIpaKTa 6aiKanzabl. Ochl
3epTTey/e YChIHbUIFaH HaTKeepae kaagmuit Mesiepi 0,25+0,0024 Mr/Kr, a MbILIbSIK MeJIIIepi
2,84+0,05 Mr/kr Kypazpl, 0ys oJlapAbl XKOMILbI KyHeHiH/WHPPaKypbLIbIMHbIH, 60JMayblHa
6al/IaHbICTbI ayZaH/a 9PTYPJIi TYPMBbICTBIK KQJIABIKTap/Abl KOMY/IiH cCajlAapbIHAH 601y bl MyMKiH.
AnaTay aysaHblHa KapacTbl AjsiFabac bIKIIaM aylaHbIHbIH, XKbIJIy 3JIEKTP CTAaHLUSICbIHA KaKbIH
»Kep/Jleri TonbIpaKTa KOPFAChIH MEH ChIHAMNThBIH, €H, )X0Faphl MeJIlIepi TaObLI/Ibl, 0J1ap THIiCiHIIe
16+0,70 mr/kr xoHe 0,048+0,012 Mr/kr-fa eTTi. Ocbl1ak1a, KajaJblK 6MolLieHo34apaa 6eTKi
TOCeHIll KabaThl aHTPOIMOreH/iK dcep >KoHe JiacTaylllbl 3aTTapAblH (aTan alTKaHAQ, aybIp
MeTasJap/blH) Kell MeJillep/ie *KUHaIaTbIH OPHbI, COHABIKTAH 0Cbl ayMaKTapAbl MEKEHEUTIH
TYpPJIEP €H, ce3iMTaJl JilereH TY>KbIPbIM yKacayfa 60J1a/bl.

KopBITBIHABI

3epTTey KYMbIChl OapbICBIH/A aHBIKTAJFaH KaJsaJblK *K9He TaOUFU 3KOXKYyHesepAiH
JIOMOpuKOodayHacblHbIH, CaHbl MeEH TYpPJiK NONYyJAALUSACBIHAAFbl aWbIpMallblIBIKTAp
aHTpomnoreHAik QakTopJsapAblH >KayblH KypPTTapblHbIH TipILiJIiK 9peKeTiHe aWTapJibIKTau
acepi 6ap ekeHiH anfakTanAabl. TabuFu 6UOreoneHO3Jap/a KayblH KYPTTapbIHbIH, 0AapJIbIK
JlepJiik TypJiepi MakcuMaJsiibl MeJiliepe TabbLibl. KepiciHlle, KasanblK 3sKoXyHesepze
oJlap/iblH, CaHbl MeH TYpJIIK KypaMbl aWTapJ/bIKTakl TeMeHAeJi kaHe Aporrectodea rosea,
Aporrectodea caliginosa CUSIKTbl TONBIPAKTbIH JIaCTaHyblHA €H, ce3iMTas TypJep MyJije
Ke3jecneai. bys kenTereH aBTOMOOUJIbJEPAiH, MyHall 6a3asapblHblH, 3aybITTap/bIH KoHE
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KbLJIY 3JIEKTP CTAHLMAJAPbIHBIH, KOpLIaFaH OpTaHbl ayblp MeTaJJjapMeH JiaCTayblHa,
KaJlaJIblK 9KOXKyHeJiepre aHTPOIOreH/liK )KYKTeMeHIH apTyblHA 6alIaHbICThI. AybIp MeTaliap
JIJaCTaHfaH TOIbIpaKTapJAaH »ayblH KyYpTTAapAblH JeHeCiHe CiHe OThIpbIN, ar3ajarbl Heri3ri
3JIeMeHTTep/liH, OPHbIH 6aca/ibl )koHe MeTab0JIM3M NMpolieciHe KaTbicabl. HoTHxkeciHze, 6yKi
Tipl ar3ajapZblH TipLIiJIIK alHaJbIMbIHA €HIIl, TypJii aypy/ap TybIHZAATybl MyYMKiH. 2KaybIH
KYpPTTapbl NONYJSLUSCBIHBIH CaHbl MeH TYpPJIIK KypaMbl TONbIPAKTHIH, (QU3UKAJBIK >KoHE
XUMMUSJIBIK KYHiHIH TikeJsiell kepceTKilli 60JibIin Tabblaa/ibl.

Myaaenep KaKThIFbIChI
ABTOp Myazesiep KaKTBIFbICHI KOK, eIl MaJliMAeMeni.
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I. Cepu6eKKbI3bl
Kazaxckull HayuoHabHbLil nedazoa2uyeckull yHusepcumem umenu Abas, Aamamol, Kazaxcmau

Hcnosib30BaHM e BUAOBOIO COCTaBa NOYBEHHOM Me30¢ayHbl B JUArHOCTHKE AaHTPONOTeHHO
3arpsi3HeHHbIX GMOreOL,eHO30B

AnHoTanus. [louBeHHbIe 6ECMTO3BOHOYHbIE ABJISIOTCS BRXKHOM JBUXKYILIEN CUION MHOTHUX OCHOBHBIX
NpPOLEeCCOB B [T0YBe, TAKHUX KaK 06pa3oBaHUe OUBEHHBIX arperaTos, yAepaHue BoJbl U NOIJIOLeHHe
OpraHUYecKUx BellecTB. JloxkJeBble YepBH, fABJISSACh INOCTOSIHHBIMU OOGUTATE/SIMU MOYBbI, UTPAIOT
poJib MHJAWKATOpPA, Nepejaminero HHGOPMAIUI0 0 COCTOSHUU 3TOM cpeAbl. B JaHHOM paboTe GbLIO
BbISIBJIEHO aHTPOIIOIeHHOE 3arpsi3HeHue roPoJ,CKUX U IPUTOPOLHBIX 6MOreoleHO30B NyTeM U3yYeHUs
BUJ0BOI'0 COCTaBa U YHUCJEHHOCTU JIoMOpULKioB. C 8 y4acTKoB I. AJIMaThl U 06J1acTH ObLIN B3SThI
006pasiibl MOYBbI, U3yYeHbl QU3UKO-XHUMUYECKUE MMOoKasaTe/Ju. B GOHOBBIX U €1a60 3arpsA3HEHHbIX
GuoreoleHO3ax KOJUYECTBO JIOK/€BbIX YepBell cocTaBysieT B cpefHeM 64,6 %, a B 3arpsi3HEHHBIX
perrvoHax 55,2 %. [Ipu onpeneseHnu cofepxaHUsl TOKCUYHBIX 3J1EMEHTOB B TOPOACKUX U POHOBBIX
(npupoaHbIX) 6HOLIEHO03aX ObIIU BbIsIBJIE€Hbl YeTblpe OCHOBHBIX 3JIEMEHTA, BIAUSIOLIMX HAa BUJ0BOU U
KOJINYeCTBEHHbIH cOCTaB Me30(dayHbl: CBUHEL, KaJIMUH, MbIIIbSK U pPTYTh. MakcUMaJIbHOE coJlep>KaHue
Ka/IMUsl U MblllibsiKa HabJiloflaeTcsd B MO4YBax BO/M3U HedTebas: cojiep:kaHUe KaJMUSI COCTABUJIO
0,25+0,0024 mr/kr, a cogepxaHue Mbliibska 2,84+0,05 Mr/kr. A B 1o4YBe BOJIU3H TEIJI03JIEKTPOCTAaHIIUU
MUKpopaioHa Anrabac AsnaTtayckoro paiioHa 3adpUKCUPOBAaHO MaKCHMaJIbHOE COJiEpXKaHUe CBUHIIA U
pPTYyTH, KoTopoe aocturyo 16+0,70 mr/kr u 0,048+0,012 Mr/Kr COOTBETCTBEHHO.

Kiio4yeBble c/10Ba: [0/eBble YepBH, aHTPOIOTEHHOEe 3arpsisHeHUe, BUJOBON COCTaB, 06pasLibl
MOYBbI, GUOMHAUKATOP, TsKeJlble MeTAJIJIbI.

G. Seribekkyzy
Kazakh National Pedagogical University named after Abai, Almaty, Kazakhstan

The use of the species composition of the soil mesofauna in the diagnosis of anthropogenic
contaminated biogeocenoses

Annotation. Soil invertebrates are an important driving force behind many basic soil processes, such
as the formation of soil aggregates, water retention, and absorption of organic matter. Earthworms,
being permanent inhabitants of the soil, play the role of an indicator transmitting information about the
state of this environment. In this work, anthropogenic pollution of urban and suburban biogeocenoses
was revealed by studying the species composition and abundance of lumbricides. Soil samples were
taken from 8 sites in Almaty and the region, physico-chemical parameters were studied. In background
and slightly polluted biogeocenoses, the number of earthworms averages 64.6%, and in polluted
regions 55.2%. When determining the content of toxic elements in urban and background (natural)
biocenoses, four main elements were identified that affect the species and quantitative composition of
the mesofauna: lead, cadmium, arsenic and mercury. The maximum content of cadmium and arsenic is

observed in soils near oil depots: the cadmium content was 0.25+0.0024 mg/kg, and the arsenic content
was 2.84+0.05 mg/kg. And in the soil near the thermal power plant of the Algabas microdistrict of the
Alatau district, the maximum content of lead and mercury was recorded, which reached 16+0.70 mg/kg
and 0.048+0.012 mg/kg, respectively.

Keywords: earthworms, anthropogenic pollution, species composition, soil samples, bioindicator,
heavy metals.
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CoarycTik KazakcTaH adlMaFbIHbIH, 9PTYPJIi TONbIPAK TUNITEPiHAET]
a30T O0eKiTyLli MUKpOaF3a/IapAbIH TapaJybl

A.H. Konkpi6aeBa*' ', A.Il. HayanoBa'*

1Buo-KATU, AcmaHa, KasakcmaH
2C.Celighynnun ameiHdarsl Kazax azpomexHukasblk 3epmmey yHugepcumemi, Acmata, Kazakcma

*batinaHbic ywin asmop: adina.kon@mail.ru

Anparna. TonblpakKThlH, KYHapJIbUIBIFbIH, ayblIllapyallblJIbIK, JaKblaja-
PBIHBIH, OHIM/IJIITIH apTThIPY XoHe A9H/i JaKbLIAAPAbIH aypyJapbIHbIH Tapa-
JIybIH a3aMTy YIlIiH TONblpaK, MUKPOOpPTraHU3M/epi Heri3iHeri 6M0J0TUSIBIK,
npenapaTTapzbl NaijjajaHy NepCcreKTUBTI XKoHe 3KOJIOTUSJIBIK Ta3a OaFbIT-
Tap/iblH, 6ipi 60/bIN TabbLIaAbl. By 63 Ke3eriHae KasaKCTaHAbIK THIM/iJIIT]
»KOFapbl OMO0JIOTMAJIBIK IpenapaTTapAbl kacay, 6aFasiay >koHe eHJipicKe eHri3y
OOMBIHIIA KellleH/i )KYMBICTBI Tasan eteAi. Makanaga Coartycrik Kasakcran
alMarbIHbIH 9PTYpJIi TONBIPAK THUIITEPIHIH CyClIeH3UsAJIApPbIH CEePUAJIBIK CYH-
BUITY 9/liciMeH ceby apKbLIbl aHbIKTa/IFaH a30T GeKiTyui 6akTepussap MeH
aKTUHOMULETTEPAIH, TapaJjybl Typajbl JepeKTep KeJTipiireH. KaTTel Ko-
peKTik opTanapZa a3oT OekiTylli O6akTepusijlap MeH aKTHMHOMULETTEp/iH
100-zeH acTaM KaHa WTaMJaphbl 06JIIHIN aJbIH/bl. BUOTBIHAUTKBILITHI XKacay
MaKcaTblH/a 6eJIiHINl aJblHFAaH a30T OeKiTylli 6akTepuajap MeH aKTUHOMU-
LeTTepAiH NaTOreHAIIrt MeH ecy KapKblH/bIIBIFbI 3€pTTeIII, 0J1apAblH KyJ/b-
TypaiAbl-MOPOJIOTMAIBIK, CUIIaTTaMasiapbl [ja KeJTipinAi. Opi Kapal 3epT-
Tey yuliH eH 6escenai Ne21S, N219S, Ne31S, Ne91S, Ne3S, Ne56S, Ne51S, Ne62S,
Ne55S, Ne70S, Ne53S, Ne20S, Ne2S, Ne81S, Ne7S, Ne54S, Ne57S, Ne35S, Ne84S,
Ne22S, Ne9§, Ne12§S, Ne8S, Ne10S, Ne69S, Ne52S, Ne49S, Ne11S, Ne6S, Ne59S 30
ITAaMM TaHZaazbl. Osap 6M0JI0TUAJIBIK NIpenapar »acay YlliH naijasaHblia-
Abl. bosamakra 6y/1 wTamMaap ecy/i bIHTaJaH/AbIPYylibl, GYHTULUATIK KOHE
T.0. KacueTTepi 60MbIHIIA 3epTTeJIeTiH 60J1abl, COHBIMEH KaTap aybl1 LIapy-
allbl/IBbIK JaKblIapbIHbIH 6HIM/IIIriH )KoHe PUTOCAHUTAPJIBIK, KayilCi3Airin
apTThipa aJlaTblH @30T OeKIiTYyllIi 6aKTepUsIap KoHe aKTUHOMULeTTEP HeTi3iH-
JleTi 6M0JIOTUAJIBIK IIpenapaTTapAbl aJlyAblH MUKPOOHUOJIOTUAJIBIK TEXHOJIOIU-
SICBIH KacayZa KoJIJaHbLJIaTbIH 60/1a/1bl.

TyiiiH ce3aep: akTUHOMHULIETTEP, a30T OeKiTyLli 6aKkTepUsIap, MUKPOOHO-
JIOTUAJIBIK IIpeniapaTTap, TONbIPAK,
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Coamycmix Kasaxcman atimazuiioly, apmypAi monvipax munmepindezi asom 0eximyuti MuKpoazsarapovit, mapayol

Kipicne

OpraHuKa/blK, aybll LIApyalllbIbIFbl XasIbIKApasblK, ¢eJepalusiCblHbIH, MaJiMeTTepi
OOMbIHIIIA dJIeEM/le OpraHUKaJIbIK, 6HJipicTeri kep KeJieMi y3/ikci3 ecin keseni. 2022 KbLJIbl
AYHHMEXY31JIiK OpraHMKasibIK, eriHIIiIiK KeJ1ieMi 20 MUJIJIMOH reKTapaH acbIll 96 MULJIMOH
reKTap¥a »*eTTi. OciMAIKTep/iH 6Cyl MeH eHIM/IIrH, COHIal-aK CTpecKe Te3IMIIIKTI )KaKcapTy
YIIiH CHHTETUKAJIbIK XUMHUSJIbIK 3aTTap/[bIH OPHbIHA TAOUFU OPTaHUKAJIbIK ThIHAUTKbILITAPMEH
HeMece MUKpPOO TeKTi 6MOTBhIHAUTKbBIIITAPMEH a/JMacThIpyAbl KaMTH/bI [1,2]. BUOIOTUANBIK
’KOHE OpTaHUKaJbIK ThIHAUTKBIIITAD HaHOOeJIIIeKTep/li OHWOCHHTE3Aed ajy KabineTiHe
6alJIaHbICThI 63 Ke3eriH/le CUHTeTUKAJIbIK ThIHAWUTKbILITAp MeH QYHTULUATEP/I KOAJAaHYAbI
azaitazbl [3]. Mpbicasbl, aKTUHOMULETTEP 9PTYpJli aHTUOMOTUKTEDPZAI KoHe OCIMAIKTEpAiH,
ecyiHe BbIKIaJ eTeTiH 3aTTapZbl OeJiill MbIFapajbl, ajl a30T OeKiTyul 6aKTepusap «a30TThbI
OUOJIOTHAJIBIK KOJIMEH OeKiTy» apKblibl a30T MOJIeKyJacblH 6CiMJiKTep CiHipe asaTbiH
aMMHUaKKa aiiHaaAblpaabl. COHbIMEH KaTap a30T OeKiTylli bakTepusijap eciMik TOpMOHapbIH
TY3y apKbLIbl TaMbIp >KYWeCiHiH ©CyiH bIHTaJaHAbIPaJbl, COFAH OaWJIAHBICTbI OCIM/IKTIH
KOPEKTIK 3aTTap MeH CyAbl CiHipy KabijieTiH xaKcapTazbl [4].

byrinri Tanjga eHJipicTik KaFjgaiijla a30T OekiTyuli OakTepusijiap HerisiHAe acasfaH
dnaBobaktepun (FlavobacteriumSp.), Arpodun (Agrobacterium radiobacter), MusopuH
(ArtrobactermySorenS), AsopusuH (Azospirillum lipoferum) cUAKTbl OHUOTBIHAUTKbILITAP
KoJIJj@aHbl1a/bl. Bysl mpenapaTTap aybll LIapyallblIbIFbl AAKblIJAPbIHBIH 6acbiM OeJirine
OHTaMJbl acep eTefi [5]. A30T GekiTylli 6aKTepusiiap/ilaH »acaJfaH OUOTbIHAWUTKBILITAPAbI
nanaasaHy 6uaau eHiMAiJiriH 6aKblsiayMeH canbicTbipraHaa 13-28%-Fa apTThIpFaH, COH/Iau-
aK JI9H/JleTi aKybI3 MeviiepiH 4-7% »KoFapblIaTKaH [6, 7].

Jlakbligapabl aKTUHOMULIETTEPMEH OH/Jley rHb6epesiiH KbIIIKbLIbl ecebiHeH eCiM/iKTep/iH,
ecyiH »*kaKcapTa/bl. Mbicasibl Glomus mosseae TypiHe »kaTaTblH akTUHOMULeTTep aHap (Punica
grandtum) eckiHziepi MeH TaMbIPbIHbIH 6CYiH )XaKcapThblIl, 6uoMaccaHbl 68-77%-Fa apTTbhIpFaH
[8]. Conpaii-ak Streptomyces TYKbIM/IaCblHA }KaTaTblH aKTUHOMULIETTED cuZiepodTap bl Ty3y
KabisieTiHe 6ai/IaHbICThI KbI3aHAKTbIH, )KYTePiHiH KapKbIH/bl 6CYiHe bIKNa eTefi. Actinomadura,
Micromonospora, Streptosporangium »xoaHe Nocardia CUAKTbl aKTHHOMULETTepAiH 0acka
TYKbIM/JIAacTaphbl CiATizi HeMece KbIIKbLI pocdaTaza pepMeHTTEPiHIH CeKpeLUsChl apKblIbl
OpraHUKaJbIK $ochaTThlH MUHEPAIAAHYbIH KaKcapTazpl! [9, 10].

BuoTeXHO/IOTUSHBIH dPTYPJli cajlasiapblHbIH, MaHbI3AbLIbIFbIHA KapaMacTaH a30T 6eKiTy1i
6aKTepusijlap MEH aKTUHOMULETTEPAIH dpTYPJIiJIiri MeH Tapasybl TypaJibl aKnapaT KeNTereH
ipi reorpadusablK aliMaKTap YIlUiH eTe mekTeyai. Kazakcran TonblpaFblHAA a30T GeKiTyuli
O6aKTepusijlap »KoHe aKTUHOMULETTEPZiH Tapalybl TypaJjbl 3epTTeyJiep 6TKeH FacbIp/blH,
70-KbL1JapblHJA HeTi3iHeH OHTYCTIK auMakTapga 3eptredin, CoartycTik KasakcTaHHBIH,
TONBbIPAKTapbl MyJiJle 3epTTe/MereH KyWiHzae kKanajbl [11]. Byn MukpoarsanapfblH, A9HAI
JaKblIJap/AblH CaHbIpayKyJ/aK, aypy/JapblHa KAaTbICTbl aHTAalOHUCTIK KacUeTTepi XeTKIJiKTi
TYpZle 3epTTeJIMEreHiH arTam OTKeH X6eH. 3epTTey KYMbIChl 0apbICblHJA aJbIHATbIH
HaTv:xkesiepai ContycTik Kasakcras kafaliblH/ja FaHa eMec, COHbIMeH KaTap KasaKcTaHHBIH,
6acka aiiMakTapbl MeH OpTasblK A3usiZia KOJIJaHy MyMKIHIIIJIIT TYbIHAAWABIL.
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By »KyMbICTBI icKe acbIpyAblH 6acTbl MakcaTbl - CoaTycTik KasakcTaHHBIH opTypJi
TONbIPAK, TUMITEPiIHIH, MUKPOOHUOJIOTUSJIBIK, KYPaMblH 3epTTel, a30T OeKiTylli 6aKkTepusaap
MeH aKTMHOMUIeTTEP/IiH Ta3a KyJbTypa WTaMAapbiH 66J1im any. OJ1apAbIH 6Cy XblIJaM/bIFbI
MeH NaTOreH/iJiriH 3epTTel, 6MOTBIHAUTKDBILI Kypy MaKcaTbIHJA €H OeJsiceH/|i LITaMJapAbl
TaHJan aJjy caHaJa/bl.

TonbIpaKThIH KYHapPJIbLIbIFbIH, AAKbLI 6HIM/IITIH apTThIpyAa KoHe J9H/Ai JaKblIJap/blH,
caHbIpayKyJaK aypy/JapblHbIH TapajyblH a3alTyja TOMNbIpaK MUKpoaF3a/japbl HerisiHperi
O6MOJIOTUSIJIBIK OHIM/IepAi Nalja/iaHy OoJialliaFbl 30P KoHE 3KOJIOTHUSAJIBIK Ta3a 6aFbITTap/blH,
6ipi 6osbIN TabbLIa/bl. Bys1 63 Keserinae THIMJIIITT )KOFapbl Ka3aKCTaH/IbIK, OMOJIOTHUSJIBIK,
npenapaTTapAbl XKacay, 6afasay >koHe eHJipicke eHri3y 60MbIHIIA KelleH/[i )KYMbICTbI KaXKeT
eTe/i.

3epTTey MaTepHuaAapbl MeH djicTepi

3eptxaHasblK TaKipuodenep «bruo-KATU» XKIIC mukpoaF3asap 6MOTEXHOJIOTHUSICHI 3epTXa-
HacbIHZAA KYprisingi. FelIbIMU-3epTTey >KYMbICHI KaJllbl MUKPOOMOJIOTUSJIBIK dJicTepAi
navJiajiaHa OTBIPBIIN JKYPri3iifi, MaTOTeHAIIIKTI aHbIKTay — CapblybI3-Ty3/bl arapfa ecipy
apKblJbl, 6CY XbUIJAAM/ABIFBIH — 6MOMacca TY3y KapKbIH/JbLJIBIFBIH O0aKplIakl OTbIpa XKy3ere
aCbIpbLIJbI.

Tonblipak yJsrisiepiHn any koHBepT aficiMmeH xyprisinai (0-10, 10-20, 20-30 cm), 6apJbIK
YKYMBICTAp 6apbIChbIH/AA MaKCUMaJ/ibl CTEPUJBAIIKTI caKTaabl (apHailbl KUiIMHIiH 60JyBI,
OblIIAaK IeH lnaTesjb/i CIOUPTIEH CYPTY, CTepuJbji nakeTTepAid ©6osysl). Tonbipak
CYCHEH3USICbIH CYWBLITY JJliciMEH TbIFbI3 KOpPEKTIK opTara ceby apKblibl, TOMNbIPaAK
MHUKpOaF3a/IapblHbIH CaHbl MEH KYPbIJIbIMbI aHbIKTa1/bl [12]. A30TTBIH OpraHUKaJbIK TYPiH
naiiasaHaThlH 6aKTepusiap caHbl eT nenToHAbl arapga (EIIA); a30TTbhIH MUHepaiAbl Ke3iH
naijasaHaTblH OaKTepusJlap MeH aKTHUHOMHULETTep KpaxMasJ aMMHUakKThbl arapzaa (KAA);
a30T OekiTywi 6akTepusap -J1I6U KOPEKTiK OopTachlH/a; »Kinuiesi caHblpayKyJlaKTapbl —
KblIKbl1AaHFaH Yanek-/lokc (Y/]) KopeKTik opTacbiH/a; a3po6ThI LieJ110J103a blbIpaTyLIbI
MHUKpoOaFr3ajap - [eTUMHCOH KOPEeKTiK OpTacblH/a aHbIKTa//bl, COAAH KelliH 6aKTepUsiIaprFa,
caHblpayKyJ/laKTapfa »KoHe aKTHUHOMHUIeTTepre axbipaTbuigbl [13]. Kaanbl Mukpoarsasap
CaHbl 6CiIl IIbIKKAH KOJIOHUAIAp CaHbl 00MbIHIIA ecenTeAi, 1 Mu-Aeri KosoHUd Ty3y1i 6ipJik
(KTB) meunuepi (1) popmysia 60MbIHIIA aHBIKTAIbIL:

M=ax10"/V, (1)

OHJIaFbI a — 6CiNl IbIKKAH KOJIOHUS CaHbI;

10" — cyWBLITY CaHbI;

V - ceby meuuepi (0,1 mu).

By xkyMbicTa ConTycTik KasakcTaHHBIH 6 TypJii TONBIPAK YJrisepi 3epTTenji:

1. Akmouia o6abicel HlopTanabl ayganbl, Hayunbiit kenTi, A.U. BapaeB aTteinparsl ALIFOO0
OHTYCTIK Kapa TOIbIparhl;

2. AkmouJia 06.1bIchl, Bypabali aybl/IbIHBIH K9/iMIi Kapa TONbIPaFhl;
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3. AkMouJ1a 06.1bICh], 3epeH/ii ayAaHbl, «KekieTay Toxxipubeik-eH/ipiCTiK lapyalbLIbIFbI»
KUIC kaaiMri Kapa TONbIPaFrhI;

4. KaparaHabl 06sbicbl OcakapoB ayzanbl, «Haigoposckoe» XKIIC KyHripT Kapa-KOHbIp
TOIbIPAFHI.

5. AkMouJ1a 06J1bIchl, LleninHOrpaj ayanbl, KaxkbIMyKaH ayblIbIHBIH Ke6ip TONbIpaKTaphl;

6. AkMosa o6ubicel, llenuHorpay ayzanbl, «AkMosia-@enukce» AK KYHTIpT Kapa KOHBIP
TOIBIPAKTApPHI.

Taza MuKpoar3a Ky/abTypajapblH ajy OOUBIHIIA OJIapAblH a30T OeKiTylli, ecyZi bIHTa-
JIAH/bIPYILLbI )XoHe NaTOTeH/iK KACUeTTEPIH 3epTTey XKYMbIChI XKYpri3iiai.

A3oT GekiTyuli MUKpoar3asap/blH Ta3a KyJbTypacblH 6eJiin ajny yiuiH Jmb6u MeH [ayse
CeJIEKTUBTI KOPEKTiK opTasiapblHa KalTa ce6iyiai.

[ay3e MeH JmbOU KOpPEKTiK opTajapbl MUKpoOar3ajapAblH Oerizi 6ip TypiH GeJin any
YUIiH NaWlJasaHblIajibl, OJApAblH, 6CyiHe KOJIalJibl XKafjal »Kacall, OJJapMeH KaTap e3re
MUKpoOaF3ajapAblH ecyiH Texeii. bearini 6ip anTubuoTUKTEp, TY3Aap *KoHe pH e3repicrepi
KOCBIJIFaH Ke3/ie opTaJiap CeJIeKTUBTI 60/1a/ibl.

Keli6ip Mukpoafr3asap naToreHzik cunatrta 6osybl MyMKiH. Ocbl cebenTi 6eJiin ajbIHFaH
MUKpOaF3a/jap/iblH NaTOTeH/iNIriH TeKcepy YIUiH capblybI3-TY3/ibl arapfa ceby >YMBbICHI
Kyprisingi. KyMbIpTKaHbIH capbl 3MYJIbCHSICbIH KOCY MUKpOaF3a/iap/iblH iMna3a 6eceH/ ilirin
aHbIKTayfa MYMKIiHJiK 6epeji.

BUOTBIHAUTKBIII Kacay YLIiH 6Cy XbUIAAM/BIFbI KaKChl IITaMAApAbl TaHAAy MaHbI3/bI
ce6ebi 6yJ1 6UOJIOTHUABIK ThIHAWUTKBIIITHI JaWbIH/AAY WIbIFBIHAAPBIH )KOHE COMKECIHILEe OHbIH,
KYHBIH a3aWTajbl. OCy XbLIJaM/JbIFbIH — LITaMJapJAblH O6uMoMacca TY3y KapKbIH/bLIbIFbIH
6aKpli1ay apKblJIbl )KY3€ere acblpbLI/bl.

BacTankbl aKknapaTThbl )KMHAY OaKpbliay >K9He IKCIIePUMEHT 9/iiCTepiMeH Xy3ere acblpblJblII,
6apJIbIK JilepeKTep 3epTXaHaJIbIK )KypHaJ/lJjapFa »a3blJbll, COJAaH KeiH 3JIeKTPOH/bl HYCKACHI
»Kacaszpbl.

3epTTey HOTHXKeJ1epi

MuUKpoOUOIOTHUANBIK Tallay HITHXKesepi OOUBIHIIA OHTYCTIK Kapa >XoHe KaJiMrIi Kapa
tonblpakTapaa EIlA-na eceTiH aMMoHUUKanusaaylibl 6aKTepUsiiap 6Te KeH TapaJiFaHbl
anbiKTanabl (1 kecre), KTb 20,0 man/r-Han 70,0 MJyiH/T-Fa AeliH e3repeni. A1 KYHTIpT Kapa
KOHbIp TOIbIpaKTa aMMOHUUKaLUsANAAYLIbl OaKTepUsaJapAblH caHbl ToMeH 3,5-9,0 MJH /T
GOJIJIbI.

A30TTbIH MUHEepa1Abl GOPMAChIH CiHipeTiH 6aKTepHsIap TONbIPAKTbIH 6apJIbIK TYpJepiHe
Ke3/1eCTi, ajlai/la MUKpoa¥F3asiap/blH 0yJ1 TOObI OpraHUKaJbIK 3aTTapFa 6ai 6edTapan HeMece
CI/ITiJII TONBIPAKTHI KaKChbl Kepei. MUKpoaF3aap/AblH »OFapbl CaHbl OHTYCTIK Kapa >XoHe
KYHTIpT Kapa-KOHbIp TolbIpaKTap/aa 6aikanaabl («<AkMosa-Penunkce» AK) 41,3-30,5 MiH/T.

TornblpaK akTUHOMULIETTEPIHIH, MaKCUMaJ1Zibl CaHbl ['ay3e KOpeKTiK opTacbhlHZa 6cCipiireH
Kebip ’KoHe OHTYCTIK Kapa TomnbIpakTapja 6aikanagbl (140,5-576,0 muH/r). [eTynHCOH
KOPEKTIK OpTacblH/ia aKTUHOMULLETTEP CaHbl OipTiHJen a3aszbl, Kebip TombIpaKTa >Kinueti
caHbIpayKyJaKTaphbl Kell MeJiliepze 60/1/bl.
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3epTTesreH Tomnblpak yarisiepinzeri Yanek-/lokc KOpeKTiK opTacblHAa ©CeTiH CaHblpay-
KYJIaKTap/AblH CaHbl CaJbICThIpMaJsbl TypAe a3. bapsblK HycCcKasap caHblpayKyJaKTap/blH,
a3 MeJilepiH KepceTTi, Oyl TOMbIPAKTbIH, KAaTTbl KeOyiMeH 6Gal/IaHBICTbI 60JIybl MYMKIiH.
CanplpaykysakTapablH, caHbl 54,0-1,0 mMaH/T KypaZbl, KYHTIpT Kapa-KOHbIp TONbIpaKTa
O6aKTepusiIapAblH caHbl 6ipiama ecti 82,6 MJIH/T.

A3oT GekiTyui MUKpoar3asap AKMoJia 06/1bIckl 3epeH/i ayiaHbIHbIH, «KekiieTay Toxipu-
6esik-eHAipicTiK wapyambLibiFbl» KIIC-HeH ipikTen ajsblHFaH K3/iMri Kapa TonblpaKTapAa
6acbiM 60sb1, oHAarbl KTh 136-Fa aeiiH keTeni, an Kebip TonblpakKTa oJiap/blH, caHbl 4,0
KTB/r fneiiid a3asibl.

Kecrte 1
CoaTycTik Ka3akcTaH TonbIpaFbIHbIH, MUKPOOGHOJIOTUSIIBIK Taaaaybl, 2023 x.

TonbIpak TuIi EIIA | KAA layse l'eTynHCOH Yanexk-/lokc Jmbu
I~ — I~ F— F— F— — [ — — |9
T | | £ =2 S - - = = =
5 5 5 4 3 ) 4 5 4 a 5
= | 2| =2 = || 5| =5 | 2|5 | 5&8 ]| =
da) da) da) < &} <t &} da} << &) A

OHTYCTiK Kapa 20,0 [41,3 |138,3 |385 |- 66,7 |- 13,7 |1 1,7 22,0

TONbIPAK,

Kagimri kapa To- 60,0 |70 13,0 12,7 - 23,0 0,7 - - 1,0 136,0

nbIpak

(Bypa6aii ayblibi)

Kapmimri kapa To- 70,0 |1,0 - 140,5 |- 11,0 | 1,0 77,0 |- - 50,0

nbIpak,

«KekueTay

TIXKIpUOEJTiK-0H-

JAipicTik wapy-

ambLIbIFb» KIIC

KyHripT 9,0 5,0 - 56,5 |- 25,0 |- 82,0 |- - 4,5

Kapa-KOHbIp

TONBIpaK

«HammopoBckoe»

KIIC

Kebip 9,5 8,0 3,5 576,0 {1,0 |4,0 134,0 |- 35,0 |54,0 (4,0

KyHripT 3,5 30,5 [16,5 7,5 1,5 |65 4,0 18,5 [10,5 | 1,5 13,5

Kapa-KOHbIP

TONBIpaK,

«AKMona-DeHuKc»

Eckepry: b - 6akTepusiap; A — aktTuHoMuLeTTep; C — caHbIpayKyJIaKTap;
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ContycTtik KazakcTtan TomnbIpaFblHJaFbl MUKpOaF3ajapAblH, TYPJIiK KypaMbl TONbIPaKKa
OpraHUKaJbIK KOCBIJIBICTAPAbl €HTi3yiHe, COHZlah-aK ChIPTKbl OPTAaHbIH bUIFAJ[bUIBIK XKoHE
TeMIepaTypa KepceTKiluTepiHe OaiaHbIcThl e3repin oTeipAbl. CoatycTik Kasakcran
aliMaFbIHbIH, TOMNbIpAKTapbl a30TThbIH, OpPraHUKa/bIK TypJepiH TyTbiHaTbiH (EIIA) >xoHe
a3oT GekiTyui 6akTepusapra (Jm6bu) 6ait ekeHi aHbiKTaN bl. COHbIMEH KaTap [ay3e xoHe
Y/l KOopeKTiKk opTaslapblHJa 6CeTiH aKTUHOMHULETTEeP e KeNTel aHbIKTaJsIca, aJ >KilueJi
caHbIpayKyJaKTap/blH a3 MeJiliepze Ke3/ecyi 6aikaaasl (cypeT 2).

MUKpPOOUOJIOTHUSABIK Tajay/lap HOTHXKeCiHZe MHUKpoaF3asap/blH, 9pTypJii TONTapbiHA
»kaTaTbhlH 101 mtamm Gesinin anbiHabl. EIIA-fad 6eJsiHin asiblHFaH IITaMM KOJIOHUSJIAPbI
Heri3iHeH 6eTi AeHec, meTTepi Teric, Tyci aKkTaH KOHbIpFa AeliH e3repai. Kosnonusa guametpi
2-5 MM, KypblIbIMbl OIpTEKTi *KoHe ycaK TYHiplIiKTi, 6eTiHiH ONTUKaJbIK KacHeTTepi
OO0MbIHIIA KONITereH LITaMAaphl KapblK, 6TKi3A1. LIbIpbILITHI )koHE ThIFbI3 KOHCUCTEHLUSAJAFbI
KOJIOHUAJIAp TY3eni.

JubU ceJIeKTUBTI KOPEKTIK opTacblHAH O6JiiHiN aJblHFaH LITaMAap/blH 6eTi kebiHece
JIOHEC, KYHTIPT TYCTi, Teric »KUeKTi KOJIOHUSA ToH. KosoHuAnapAblH aAuaMeTpi 2-4 MM.
KypblibIMbl GipTeKTi oHe ipi TyHipLIiKTi, MUKpoaF3asap/blH KeNTereH LITaMJapbIHbIH
O6eTTepiHiH ONTHKAJbIK KacueTTepi OOWbIHIIA OYJBIHFbIP, KeHOip WITaMAap apbIKThbI
eTKi3ei. KoHcucTeHIMsAChI TacTa Topi3/i xkoHe KypFaK 60J1/1bl.

[eTUMHCOH KOpPEKTIK OpTacblHAH 66JIiHIN aJblHFAaH MHUKpOafF3asap/blH LITaM/JapbIHbIH
6eTi Teric, KOJIOHUsJIAPbl YHTAK Tapi3/i, meTTepi Teric, Tyci HeriziHeH aK HeMece Cyp TYCTi.
KoJsioHusi1apbIHBIH AuaMeTpi 2-5 MM apasblfblH/JQ, KYpbLIbIMbI GipTeKTi, ipi TYHipLIiKTi,
KeNTereH lTaMAap/iblH 6eTTePiHiH ONTUKANBIK KacHeTTepi Oy/IbIHFbIP, Kellbipeyiepi xKapbIK
eTKizeai. KoHCUCTeHIUACHI WBIPBILITHI )KoHE KYPFaK Kese/i.

KAA KopekTik opTacblHaH O06JiiHill aJblHFAaH LITaMAapAblH, OeTi HerisiHeH [AeHec,
KYPBLJIBIMBI YHTAK TOPi3/i, TEric >KMEeKTI, alllbIK, CApPFbILI TYCTi KOJIOHUSAJIAP TOH, AUaMeTpi 2-4
MM, KYPbLJIbIMbI 6ipTeKTi, ipi TYHipiIiKTi, 6eTiHiH ONTHUKAIBIK KACUEeTTePi 60MbIHIIA KAPBIKThI
eTKizezi. KoHCHCTEeHLUSCHI WIBIPBILITH HEMeCe NacTa Tapi3/i O0JIbIN KeJea|.

A

Cyper 1. CoatycTik KazakcTaH TonbIparblHAAFbI TONBIPAK MUKpoOar3asiapsbl. A-EIIA: oHTYCTiK
Kapa tonbipak; B-KAA: kaaimri Kapa Tonbipak; B-I'ay3e: KYHripT Kapa-KOHbIP TONbIPaK;
I'-3m6u: KaaiMmri Kapa Tonbipak; [-Yaneka-/lokc: Ke6ip; E-TeTYnMHCOH: KYHTipT Kapa-KOHBIP

Tonbipak; K-layse: KYHTipT Kapa-KoHbIp TONbIpaK; Jl-Yanek-/loKc: K9AiMri Kapa TonbIpak,
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BeJsiiHreH MUKpoar3ajap/bl ecipy JIOU ThIFbI3 CeJEKTUBTI KOpeKTik opTaja 25-30°C
TeMIepaTypaja »yprisiiji. Opi Kapai 3epTTey ylIiH 6MOMaccaHbl KapKbIH/bl TY3€ ajJaTblH
mTamMJap TaHJasAbl. Anaiijjla Kelbip mrTamMaap naToreHfik cumaTtta 60Jsiybl MyMKiH. OchbI
cebenTi 6eJiin aJbIHFAaH MUKpOaF3ajap/blH NaTOTEHAIITIH TeKcepy YIUiH capblybl3-TY3/bl
arapra ce6ingi (2 kecte). KyMbIpTKaHbIH capbl 3MYJIbCUSICbIH KOCY MUKpOaF3a/iap/iblH J1na3a
6eJiceH/i/NIriH aHbIKTayFa MyMKiHJiK G6epefi. Ty3apl opTaZarbl 3MyJbCUsl MeJAip 60/1a/bl,
COH/IbIKTAH KOJIOHUSIJIap/IbIH alHaIaCbIH/[a JINTa3a 6eJiCeH/[i1iri 601FaH Ke3/ie OYIbIHFbIPJIBIK,
nai/ia 6os1azibl HeMece capbl MeJIZlip eMec aluMak, anja 6osazgbl (2 cyper).

Kecre 2
Coutycrik Ka3zakcTaHHBIH 9PTYPJIi TONBIPAK TYPJiepiHeH 6eJIiHin ajibIHFaH 6aKTepUA/IapAbIH,
NaTOreHAiJiri MeH ecy KapKbIH/bL/IbIFBIH AHBIKTAY

MtamMmm Capsl- Ocy [MTamMm Capsl- Ocy xkbui- | [ramMm Ne | Capel- | Ocy xKbli-
Ne YbI3-TY3/bl JKbLJI- Ne YbI3-TY3- JAaM- YbI3-TY3- JaM-
arap/afbl JaMm- Jbl arap- JBIFBI Abl arap- |  JbIFbl
NaTOreHAMIK | [JbIFbI JaFbl JaFbl
naToreH- NaToreH-
Ainik Ainik
1S - +4- 34S - +4- 67 S ++- -
2S - +++ 35S - +++ 68 S --- -
3S - +++ 36S - --- 69 S +++ -
4S - --- 37S - ++- 70 S +++ -
58 - --- 38S - +4- 718 --- -
6S - +++ 39S - +4- 72'S ++- -
7S - +++ 40S - --- 73S ++- -
8S - +++ 418 - +4- 74 S --- +
95 - +++ 42S - +4- 75S ++- -
10S - +++ 43S - --- 76 S ++- -
11S - +++ 44 S - ++- 78S ++- -
12§ - +++ 45S - ++- 79 S --- -
135S - ++- 46 S - --- 80S ++- -
14 S - --- 47 S - ++- 81S +++ -
15S - ++- 48 S - --- 828 +4- -
16 S - --- 49 S - +++ 835 --- -
17 S - +4- 50S - +4- 84S +++ -
18S - --- 51S - +++ 85S +4- +
19S5 - +++ 528 - +++ 86S +4- -
20S - +++ 53S - +++ 878 --- -
218 - +++ 54S - +++ 88S ++- -
228 - +++ 558 - +++ 89S --- -
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23S - +4- 56S +++ 90 S +4-
24 S - +4- 578§ +++ 91S +++
25S - --- 58S ++- 925 ++-
26 S - ++- 598 +++ 935S ---
27S - +4- 60 S +4- 94 S ++-
28S - --- 61S +4- 958§ ---
295 - ++- 62S +++ 96 S ++-
30S - +4- 63 S +4- 97 S +4+-
318 - +++ 64 S --- 98 S +4-
328 - --- 65S +4- 100 S ---
33S - --- 66 S ---

+- OH, - - Tepic

€CKEepPTY: +++ -KYIITi,++- - opTaila, +-- -9JICi3 , --- - OeJICEHIIK KOK

Cyper 2. Mukpoar3aJjap IraMAapbiHbIH, IaTOreHAIIriH capblybI3-TY3bI arapjaa
(CTA) 3epTTey

3epTTey HoTHXKeJiepi 60ibIHIIA N262S, Ne74S, Ne85S, Ne92S, Ne100S wTamMaapbl bIKTUMaJ
naToreH/ijiirine 6aiJIaHbICThI AJaFbl 3ePTTEY/IepeH aJbIHBIN TacTalbl. BUOTBIHAUTKBIII
»Kacay YIIiH 6HMoMacca »KUHAy >KbLIJAM/bIFbl »KaKCbl LITaMAap/bl TaHJAy MaHbI3[bl, OYJI
OUOJIOTUSIIBIK ThIHAWTKBIIITHI JalbIH/Ay IIBIFbIHAAPBIH KOHe COWKeciHIe OHbIH KYHbIH
asalTazabl. BuoMaccaHblH, KapKbIH/bl )KUHaKTaaybl N221S, Ne19S, Ne31S, Ne91S, Ne3S, Ne56S,
Ne51S, N262S, Ne55S, Ne70S, Ne53S, Ne20S, Ne2S Ne81S, Ne7S, Ne54S, Ne57S, Ne35S, Ne84S,
No22S, Ne9S, Ne12S, Ne8S, Ne10S, Ne69S, Ne52S, Ne49S, Ne11S, Ne6S, Ne59S mrtamaapbiHia
6alikaJsiabl. KasFaH mramMaap opTalia, 9J/ci3 HemMece MyJijieM 6MoMacca Ty36ei.

Tasnkpliaay

BroJiorusiiblK aybl MapyallblIbIFbl 6aFbITBIHA MUKPOO TeKTi ThIHAWTKBIIITAP AAKbLI-
JapAbl ecipy TeXHOJIOTUACBIHAA KoJiaHbLIazbl. TomblpakK MHUKpoar3asapbl eciMAikTepre
CiHIMZI MUHepaJ1Zibl KOPEKTIK 3JIeMeHTTeP/iH Ko3i )KoHe oJiap/bl aypy/lap MeH 3UsTHKeCTepieH
KOPFaUTBbIH 9PTYpJ/li aHTUOMOTHUK 3aTTapAbl 6eJiin 1mblFapy KabineTiHe ue. TonblpaKTarbl
MHUKpOaF3ajap MHUHepaJbl >XoHe OpraHUKaJbIK 3aTTapbIHbIH KypaMbIHJAAFbl KOPEKTIiK
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3aTTap/ibl eciMJiikKe CiHiMAl Typre alHaaAbIpaabl. MUKpoaF3asap/iblH MeTaboJUTTepiHAe
TEeK KOPEKTIK 3JleMeHTTep FaHa eMeC, COHbIMEH KaTap ecCiMJIKTepJiH ecyi MeH JaMyblH
bIHTAJIaH/bIPAThIH (A9pYyMeH/Jep, ayKCUHJEpP, rHbbepe/yIMH/Ep oHe T.0.) 3aTTap 60Jafbl.
Mpbicanra, Bacillus subtilis TyKpIMAACblHA KaTaTblH 6aKTepusijiap ¢oMo3 HeMece IePOHOCIIOPO3
CUSIKTBI CaHbIpayKyJlaK aypy/lapblHbIH a/liblH ajayFa keMektecefi [14]. Trichoderma harzianum
TYKbIMJIACbIHA >KaTaTblH CaHbIpayKyJlaKTap TaMblp LIipiri aypybIHbIH KO3AbIPFbIIITAPbIH
6acyra kemekteceni [15]. Azotobacter chroococcum apTypsai vHeKUUANapAaH KOpFaHy
YlIiH eciMAiKTiH UMMYH/BIK XyHeciH »akcapTabl [16]. Ocbliaiiiia, eciMAikTiH pusocdepa
aliMaFbIHJA KOJIaWJbl XKafFJaWaap KaJbIITACTbIpy apKblabl OJ1ap OMOTBIHAWTKBILITAD MEH
necTULUATEDP KbI3METiH aTKapaTblH MYMKIiHZIr Tyazas! [17,18].

[Turope U.[l., TapacoB C.A. ayblp KyMOa/IlUBIKTbl Kapa TOMNbIpAaK >»arJaWblHAa OuAau
TYKbIM/IapbIH ceOy anabiHAa Butasum (Pceudomonas aureofaciens) ecy bIHTa/JlaHAbIPFbILIbIMEH
eHJey OaKblilayMeH CcaJsbICThbIpFaH/Ja KypFak, 6uMoMaccaHbl ecin-faMy Ke3eHiHJe opTalla
ecenneH 75r/mM2 apTThipasb! [19].

Psi3aHb 06J1bICHI KaFAAWbIHAA XKYPTi3i/ireH 3epTTey HOTHXKeslepi 60lbIHIIA MeTabakTepyH
(Bacillus megaterium SubSp.terra), Aktapoout 1,8, AMuHo (Azotobacter vinelandii AV42)K),
OMOTBHIHAWTKBIIITAPHI >Ka3/[blK OWJall >XoHe aplaHblH CENTOPHUO3 aypyblHa LIaJJbIFybIH
TexereH. Aypy Tapajly KepceTkilli mMacakTaHy ke3eHiHze 5,3-11,3% 6oJica, cyTTeHin micy
Ke3eHiHJe - 9,3-14,9% »xeTKeH 6yJ1 6aKplL1ayMeH cayablcTbipFaHzja 22-30% TeMmeH [20].

Kypaeni Mukpo6 TtekTi «MaClR» (Brevibacillus parabrevis 11A/2) GUOTBIHAUTKBbIILbI
kexxuziek (Vaccinium myrtillus) xaHe MykxkupaekTiH (Oxycoccus palustris) ecyiH 6ipimiama
bIHTaJIaH/blpFaH. OHbI KOJIZJaHbLIY Ke3iH/e, TaMbIp 6eTiHAeri a30T 6eKiTy11i MUKpoaF3aiapAbl
KapKbIH/bl Ke0elin, KYLITi TaMbIp »KYHeCiHIH Ka/JblTacyblHA bIKHaJ €TTi. BUOTBIHAUTKBILI
KOJIJaHbLJIFAaH HYCKaJlapZia TaMblp Maccacbl 6akbllayMeH cajbICTbipFaHza 20 ece »XOFaphbl,
ecimJiik kesieMi 53-96%-Fa apThIK 60/1/bl. A30T 6ekiTyiui Rahnella Aquatilis BIM V-704D »aHe
bochat mobunuszayusanaymel Pseudomonas putida BIM V-702D 6akTepusiiapbl HerisiHze
»KacasfaH «bakTonuH» 6GMOTBIHAUTKBILBI COHAIK I'yaLiH (Tagetes patula) ecyin 97,3-106,2%
apTTHIPHIMN, OYPIIIKTEHY XKoHe T'y/AeHy dasanapbiH xedeaaeteai [21].

Kyprizinren 3epTTeysep OOHbIHIIA NAaTOTEHAINIK MeH 6Cy KAapKbIHBIHBIH, KacUeTTepiH
Heri3re aJjia OThIpbII, GUOTBIHANUTKBIII d3ipJiey )KYMbICTAapbIHbIH a/1/jaFbl YaKbITTaFbl 3€pTTEY-
JiepiHe eH 6esiceHAi 30 LITaMM KOJIJIEKLUAFA TOJBIKTBIPbLIBIL.

KopbITBIHABI

«BHUO-KATY» JKIIC MUKpoOGHOJIOrUsI 3epTxaHACblHJAA MUKpoaF3ajapiblH KaHA LITaM-
JlapblH Geuiin any MakcaTblHZa CoaTycTik KasakcTaHzafbl apTypJii TONbIPAK TUITEPiHiH
MUKpodJiopachkl 3epTTeai. OHTYCTIK Kapa KoHe KYHTipT Kapa — KOHbIP TONbIpaKTap/ia a3oT
6ekiTy1i 6akTepussap 6acbiM, osapAabiH canbl 136x106 KTB /M peitin xkeTeni. Kagimri kapa
TONBIPAK, [IEH COPTAaH TOMbIPAaK aKTUHOMUIleTTepre 6ai, osapAbiH caHbl 576x103 KTb/ma
Jlerin keTenai. MukpoafF3asap/iblH >KaHAa WITaMAAPbIHbIH, KYJbTYPaJIbIK-MOPOJIOTUSAIBIK
KacueTTepi cunaTTa/ifaH. beJsiiHin anblHFaH LITaMJap 6cy XKblJIAaM/bIFbI 2KoHe MaTOreHAiJIiri
6oibIHIIA Ja 3epTTei. Toxxipube HaTIKeepi 6oibiHIIa N262S, Ne74S, Ne85S, Ne92S, Ne100S
HITaM/Japbl NaTOreH/IiKKe bIKTUMaJ/AbIFbl O0MbIHIIA aJbIHbIN TacTaaAbl. BuoMacca xKuHay
KapKbIHABLIBIFBI N221S, Ne19S, Ne31S, Ne91S, Ne3S, Ne56S, Ne51S, Ne62S, Ne55S, Ne70S, Ne53S,
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Ne20S, Ne2S, Ne81S, Ne7S, Ne54S, Ne57S, Ne35S, Ne84S, Ne22S, Ne9S, Ne12S, Ne8S, Ne10S,
Ne69S, Ne52S, Ne49S, Ne11S, Ne6S, Ne59S mtamaapbiH/ia €H, )KaKCbl KOPCETKilllKe He 60J1/bl.
[laToreHainiri MeH ecy KapKbIHbIH 3epTTey Heri3iHze api Kapail 6MOTBIHAWTKBILI d3ipJiey
ylIiH eH 6escen/i 30 wiTaMM TaHAaAAbI.
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Byn makana Kasakcran Pecny6sivkacel Korapbl BisiM 2koHe FBLIBIM MUHHUCTPJITiHIH
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AN. Konkybayeva'*, A.P. Nauanova'?
1«Bio-KATU» LLP, Astana, Kazakhstan
2S. Seifullin Kazakh Agrotechnical Research University, Astana, Kazakhstan

Distribution of nitrogen removing microorganisms in different types of soils
in the North Kazakhstan region

Abstract. The use of biopreparations based on soil microorganisms to improve soil fertility, crop
productivity and reduce the spread of fungal diseases of grain crops is one of the promising and
environmentally friendly directions. This, in turn, requires comprehensive work on the creation,
evaluation and introduction of highly effective Kazakhstani biological preparations. The article presents
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data on the distribution of nitrogen-fixing bacteria and actinomycetes on different types of soils in
Northern Kazakhstan, identified by sowing soil suspensions by serial dilutions. More than 100 new
strains of nitrogen-fixing bacteria and actinomycetes were isolated on solid selective nutrient media. In
order to create a biofertiliser, the pathogenicity and growth intensity of new nitrogen-fixing bacteria and
actinomycetes were studied, and their cultural and morphological characteristics were described. The
30 most active strains such as N221S, N219S, Ne31S, N291S, Ne3S, Ne56S, Ne51S, N262S, Ne55S, Ne70S,
Ne53S, Ne20S, Ne2S, Ne81S, Ne7S, Ne54S, Ne57S, Ne35S, Ne84S, Ne22S, Ne9S, Ne12S, Ne8S, Ne10S, Ne69S,
Ne52S, Ne49S, Ne11S, Ne6S, Ne59S, which will be used to make biologics. In the future, these strains will be
studied for their growth-stimulating, fungicidal properties, etc., and will also be used in the development
of microbiological technology for the production of biological preparations based on nitrogen-fixing and
actinomycetes capable of increasing productivity.
Key words: actinomycetes; nitrogen fixers; microbiological preparations; soil.

A.H. Konksbi6aeBa'*, A.Il. Hayanosa 2
ITOO «Buo-KATU», AcmaHa, Kasaxcmau
?Kazaxckuil azpomexHuveckutl ucciedogsameasckutl ynugepcumem um. C. Celighy1uHa,
AcmaHa, KazaxcmaH

PacnpocTpaHeHne a30TPUKCUPYIOIUX MUKPOOPTraHU3MOB Ha Pa3/IMYHbIX TUNAX I0YB
CeBepHbIX pernoHoB Ka3zaxcraHa

AHHoTauusA. Mcnosib3oBaHMe OUONpeNapaTOB Ha OCHOBE IMOYBEHHBIX MHKPOOPTaHHU3MOB JJis
MOBBIIIEHUS TJIOAOPOAMS MOYBHI, MPOJYKTUBHOCTH CEJbCKOX03SIUCTBEHHBIX KYJbTYP W CHIKEHHS
pacrnpocTpaHeHHs TPUOHBIX 3a00JIeBaHUM 3€pPHOBBIX KYJbTYp SBJSETCS OJHUM M3 MepPCIeKTHBHBIX
Y 3KOJIOTHUYECKH YHUCTBIX HaMpaBJeHUH. JTO, B CBOIO Ouepejib, TpebyeT KOMILJIEKCHOM PaboThl MO
CO3/IaHUI0, OlleHKe U BHEJIPEHUI0 BbICOK03()HEKTUBHBIX Ka3aXCTAHCKUX GHOJIOTHYECKHX NTPenapaTos.
B cTaTbe NpuUBOJATCS JJAaHHBIE M0 PACTPOCTPAHEHHIO a30TOUKCHUPYIOIIUX 6aKTepPUN U aKTUHOMHUIETOB
Ha pa3JIMYHbIX THIaX Mo4YB CeBepHoro KazaxcTaHa, BbISIBJIEHHBIX MyTEM I10CEBA IOYBEHHBIX CYyCIIEH3UU
MEeTOZI0M CEPUIMHBIX pa3BeaeHUH. Ha TBepbIX CEJIEKTUBHBIX MUTATEJbHBIX Cpe/laX ObLJI0 BbIAEJEHO
6osiee 100 HOBBIX IITAMMOB a30TOUKCATOPOB M aKTUHOMMUIETOB. C I[eJIbI0 CO3/JJaHUs 6HOYyA06peHUs
ObLIM M3y4YeHbl MATOTEHHOCTh U WHTEHCHBHOCTb POCTA HOBBIX a30TQUKCUPYIOUIUX OaKTEpUH U
AKTHUHOMMUIIETOB, TAKXKe OMKCAHbI UX KYJbTYpaJbHO-MOpdoJoruieckre nNpu3Haky. [y gajbHeHAIINX
HcceIoBaHUM OblIM 0TO6paHbl 30 Hauboiee aKTUBHBIX IITAMMOB, Takux Kak Ne21S, Ne19S, Ne31S,
Ne91S, Ne3S, Ne56S, Ne51S, Ne62S, Ne55S, Ne70S, Ne53S, Ne20S, Ne2S, Ne81S, Ne7S, Ne54S, Ne57S,
Ne35S, Ne84S, Ne22S, Ne9S, Ne12S, Ne8S, Ne10S, Ne69S, Ne52S, Ne49S, Ne11S, Ne6S, Ne59S, koTophle
OyAyT WUCIOJb30BaHbl /[IJisl CO3JaHUsl OMONpenapaToB. B JasibHeHIIeM 3TH ITAMMbI GYAYT U3y4YeHbI
Ha IpeAMeT UX POCTCTUMYJIUPYIOINX, GYHTUIUIHBIX CBOUCTB U T. [I., & TAKXKE HCIOJIb30BaHbI MPU
pa3paboTKe MUKPOOHOJIOrMYECKOH TEXHOJIOTUH TPOU3BOACTBA OHOJIOTHUECKUX ITpenapaToB Ha OCHOBE
A30TOUKCUPYIOIIUX U AKTUHOMUIIETOB, CIOCOOHBIX MOBBIMATH NMPOJYKTUBHOCTh U GUTOCAHUTAPHAS
6€30MacHOCTb 3ePHOBBIX KYJIbTYP.

KiioueBble C/I0Ba: aKTUHOMUIIETHI, a30TGUKCATOPbI, MUKPOOHOJIOTHYECKHE TpenapaThl, OYBa.
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Bacteroides fragilis 6akTepusCbIHbIH KapOaneHeMre Te3iMiTiKTiH,
MOJIEKY/IaJIbIK MeXaHUu3M/Jepi
A.C. Basu6exk*! ", E.B. XKongbi6aeBa® , 0.3. Unbaep6aeB!

*JL.H. T'ymusee amvindarsl Eypasus yammubik ynusepcumemi, Acmana, Kazakcmat
2¥1immbiK 6uomexHo102usl opmasviFsl, AcmaHa, Kazakcmat

*batinaHbic ywiH asmop: aubakirova.dina28@gmail.com

Anpatna. KapbaneHnem/iep kel >kafJaiijla KeH CIEKTpJIi 6eJceHiNiKIIeH yiliecy,
XKbLIJIaM 6aKTEPUOIUATIK acepi apKacblH/la, aHTUOAKTEPUSJIBIK MpenapaTTapAblH,
0acKa KJIaCbIMEH CaJIbICThIpFaHa Te3iMAi mTaMaapbl cejieKuusayaa bipuiama
MOTEeHI[MAJIFA K9HE KAKChl TO3IMAiNIKIEH aHTUOAKTEPUSJIbIK IpenapaTTap/iblH
imiHze eH coTTi TOOBI 60JbIN Tabbl1abl. KapbaneHeMJep rpaM-oH, COHbIMEH bip-
re rpaM-Tepic 6akTepusijlapFa Jla Kapchl TYpPaTblH, KeH CIEeKTPJi aHTUMHUKPOOTBIK,
KypaJ 6oJibll Kesefi. Bacteroides fragilis - MOHO- X9He NOJTMMUKPOOTHIK, UHEKL U
Ke3iH/le KJIMHUKAJIbIK 3epTXaHaslap/ia Ui 66J1iHIiN aJbIHAThIH K9HE 6Te MaHbI3/bl
6akTepusaapAblH 6ipi 60sbin Tabblnagbl. Bacteroides fragilis makpoaugrep, be-
Ta-JlakTaMJap, METPOHUA30J1 MeH Kelbip xkaHa PTOpXUHOJIOHAApFa J1a Te3iM/IiTiK
TaHbITaAbl. KapbaneHeMre Te3iMAiliK - eMiK 1Iapaja maMaZaH ThIC Ken KoJija-
HBLJIY HOTUXKECiHJ e KAapKbIH/bl JaMbIIl KeJle KaTKaH MaceJsie peTiHJle KapacThbIpbI-
Jazbl. KapbaneHemre GakTepUSAbIK TO3IM/IIKTIH AaMybIHbIH MOJIEKYJIAJbIK Me-
xaHU3M/Jepi GipHewe ¢akTopsapAbl KaMTUAbL. BipiHui MexHaHU3M 3¢ PY3UOHIbI
JKyHe apKblibl MpenapaTTapAbl SKCIOPTTAy HOTHIKECIHJle MHUKPOOPTaHU3MIEPAiH
MyJbTU-AIPLIIK TO3IMIMIKTIH TybIHaybIMeH 6ailslaHbICThL. Bys1 npouecc 6akTepu-
silapFa aHTUOUOTHUKTIK Tepic acepiHeH ay/iak 60/yFa MyMKiHZ ik 6epei. ExiHi me-
XaHU3M - beTa-slakTaMas cuHTe3iMeH B. fragilis-TiH 6eTa-s1akTaMabl KOChLIbICTapFa
Te3iMAiJMiK opHaTybl. bysl depMeHTTep GeTa-jlakTaMbl aHTUOUOTHUK CAaKUHACBHIH
TUAPOJIN3/IEN, OHbIH O6eJICEHAINIrH TeMeHAeTeai. YIIiHilll MeXaHU3M - TeHUIUJIUH
6alaHbICTBIPaTbIH aKybi3gapaarbl ([IBA) esrepic keiibip 6akTepust TypiHZe Kap-
GaneHeMre JereH Te3iMainik TanbiTaabl. [IBA KoATaWTBIH reHiepAeri MyTauusJjiap
KapbaneHeM/ep/AiH 0Cbl aKybI3[japFa »KaKbIHAbIFbIH 63TepTe asajibl, 0yJ oJlap/iblH,
AHTUOUOTHUKTIH acepiHe ce3iMTa/NAbIFbIH a3aiiTaabl. Te3iMAiNiK TaHBITY Ke3iHae cfiA
reHiHiH MaHbI3JbLIbIFbI 30p, acipece B. fragilis ywin. Onp kap6aneHemMjepre *koHe
6acka 6eTa-J1aKTaM/[bl aHTUOMOTUKTEPTe TO3IMAIMIK TYAbIPAaThIH aKybI3JapAbl KOJI-
Tauibl. ByJs reH apTypJii 6aKkTepusiap apachbiH/ia KeJileHeH TacbiMaJaHybl MYMKiH,
6yJ1 Te3IMATIKTIH TapaJy KayIliH >KofapbliaTa/ibl. AHTUMUKPOOTBIK IIpenapaTTapFa
Te3iMAiJIK MeXaHU3MiH TYCiHY/liH MaHbI3JbLJIbIFb] 0J, aCKbIHFAH ayblp UHOEKIMS-
JlapAibl eMiey/ie *KoHe a/liblH asia 6oJiAbIpMay MaKcaTblH/la aJbTEePHATUBTI aHTH-
MUKpPOOTBIK NpenapaTTapAbl TaHAAy Ke3iHAe KaTeJsiK jkacamay 60J1blN Tabblaaabl.
Bepinren Mmakasaza, B. fragilis miTamapbiHbIH KapbaneHeMre Te3iM/iJiK TaHbITYbI-
Ha acep eTeTiH GipHellle MeXaHU3M/epi KapacTblpblIFaH. beTa-slakTamMasfa Tayessi
KapbaneHeMJepAiH Te3iMJiJairi TacbiMajgaHaTblH eHeTUKaJbIK 3JIeMEHTTEPMEH
cesiMTas ITaMAapMeH naija 60J1ybl MYMKIH €H »KHi TapaJsifaH »KoHe KJIWHHUKAJIbIK
MaHBbI3/ bl TO3IMIiJIiIK MEXaHU3Mi 60J1bIN TaObLIA b

Tyiin cespep: Tesimzinik, Bacteroides fragilis, 6eTa-nakTaMmasa, kapbaneHeM,
reH, MHTUOUTOP, aHa3P00O, aHTUMUKPOOTHIK, ITpenapar.

Tycri: 11.04.2024; Makyaaauas: 10.07.2024; OnnaiiH KospkeTimai: 27.09.2024

108


https://orcid.org/0009-0009-5181-3697
https://orcid.org/0000-0002-9677-008X
https://orcid.org/0000-0002-8137-4308
https://doi.org//10.32523/2616-7034-2024-148-3-108-125

Bacteroides fragilis 6axmepuscoitivity kapbaneriemee mosimOiAIKMit, MOACKYAGALIK MeXaHUIMOepi

Kipicne

Kannel 6M0I0TUAIBIK TYpFblJlaH ajJaTblH 60JicaK, TO3IMJiJNiK KyObLIBICBIH MUKpOOpra-
HU3M/IEP/iH KOpIlaFaH OpPTaHbIH KoJIalChbI3KaFJallJlapblHa 6elliMey KabineTiHiH 6ip KepiHici
peTiHze KapacThipy KaxkeT. UHPeKLUUANBIK aypy KO3/AbIPFbIIITAPbIHbIH, 6apJibIFbl (6aKTepus,
BUPYC, KapanauWbIM/bl1ap) eM/iK NpenapaTTapfa Te3iMAIIKTI KaJablITacThipa anajbl. bya
KYOBLJIBICTBI aHBIKTAy YIIiH «aHTUMHUKpPOOTHIK, Te3iMainik» (AMT) TepMuHi allpbIKLIa KoJI-
JlaHbLIa/1bl. OPTYPJli eM/JiK IpenapaTTapFa UHQeKLUsJIbIKaypy/iap/blH 6aKTe pUSIbIK KO3/ bIp-
FBIIITAPABIH TO3IMAIMIT «aHTHOAKTEpUAIbIK TO3IM/IIIIK», aJl 0JIapAbIH OUOJOTHUSIJIbIK TEKTI
HeMece >XapTblJlal CUHTETUKaJbIK TypAe TyblHJaFaH aHTUOUOTHUKTepre (bOeTa-iakTaM,
AMHHOTJIMKO3HW/I, MAKPOJIU/] TETPALIMKJIUH 9He T.0.) TO3iMi/NiK «aHTUOUOTUKKE TO31IM/iITiK»
peTiH/ie aHbIKTaJbIHA/bI.

Bacteroides fragilis, anaM aF3acblHbIH TOK ilLIEKTiH KaJbIITbl MUKPO(I0paChIiH KypalThIHbI
6eJirisi, coHbIMeH 6ipre 6ackazia aapo06Thl XxKoHe GaKyJIbTaTUBTI aHA3POOTHI OaKTepUsiIapMeH
KaTap MOHO- >X9He NOJMMHUKPOOTBIK MHPEKLUs Ke3iHJAe KJIUHUKAJIbIK 3epTxaHajlapAa Kui
66J1iHIN a/IbBIHATBIH X9HEe 6Te MaHbI3/1bl OaKTepHUsaaapAblH 6ipi 6oJsbln TabbL1aAbl. B. fragilis
acKasaH-illleK >K0JIapbIHbIH, MHUKPOQJIOpaCchiHbIH TeK 5%-bIlH FaHa aJjiblll KaTbhIp, Oipak
uHbekuuAnbIK AeHredi 60-tan 80% apanbiFbiHfaFrbl Bacteroides TyKbIMAACTBIFbIHBIH, aca
Ui Ke3JeceTiH Typi 60JbIn caHana/bl. B. fragilis 6akTepusicbIMeH TybIHJaFaH MHeKLusIap
AaHTUOUOTUKKE Ce3IMTa/IblJIbIK CbIHAMACbIHBIH, HOTHXKECiHe CoWKeC ImpenapaTTapMeH
emzaenesni [1]. B. fragilis 6GaKTepusiCbIHBIH 6eTa-JaKTaM, TETPALMKJWH, MaKpOJUJ, >KoHe
b1yopXHHOJIOHJAP TApi3Ai apTypJii npenapaT ToNTapblHAa TO3IMAIIK TaHBITY MYMKIH/IriHe
6alyaHbICThI, OepiireH 6akTepusilapFa Kapcbl THIMJAI aHTUMHUKPOOTBIK Kypas CaHbI
caJbICThipMasbl TypAe wekTeysi. OcelraH opal, B. fragilis aHTUMHUKPOOTHIK Te3iMJinik
reHi MeH 3JieMeHTTepiHiH pe3epByapbl 60/ybl MYMKiH [2]. AHA3poO6Thl GaKTepusaap YIUiH
aHTUOUOTUKOTEpANUAZA Ui KOJIJaHbLJIATBIH 9PTYpPJi TepamneBTiK areHTTepre JereH B.
fragilis Te3iMainirinig apTybl 6aikanazabl [3,4]. Tuicti eMec AeHreijieri aHTUMUKPOOTBIK,
Tepanus aypyxaHafa »aTKbI3y Y3aKTbIFbIHBIH K9He 6JIiM CaHbIHbIH, apTyblHA aJblll KeJeTiH
Herisri ¢akTop [5]. AHTUMHKPOOTBIK Tepanus Ke3iHAe KeH CIeKTpJi aHTUMUKPOOTHIK
KypaJilapfa Kapchel TypaTbiH B. fragilis-TiH MynbTu aapinik te3imaiaiktiy (MDR- multidrug-
resistant) TybIHZAybl Typasbl MaJliMeTTep aJblHbIN KaTblp. MDR-mTamMZapbiHbIH naiza
6oaysl, B. fragilis-neH TyblHJaFaH, acipece OYpbIH aHTUMUKPOOTBIK IpenapaTTapMeH eM/Jey
aJifaH >KafFjaijarbl UHOeKUUsaaapAbl eMJiey KUbIHJbIFbIHA ajblll Keseni [6]. B. fragilis
-TiH, Te3iIMJiJiriH KOATAWTBIH JpPTYpJi 3JieMeHTTepAiH 6o0uaybl, B. fragilis TeHOMBIHBIH,
KbL/DKbIMAJIBL/IBIFbIH )XKOHE OHbIH, TO31M/[iJliK TeHIepiH XXUHAKTay MYMKIHAIriH 6enrineii [3,
7, 8]. B. fragilis-tin, MDR-11TaMZjapbIHbIH Naiifja 60/1ybl KONITETeH eJlepAe cUllaTTanfaH. byn
Heri3iHeH, oJlap/blH, BEPTUKaJ/bl TapaJybl }KypreH *aFJaiza, 6acka Te3iMAi 6aKTepUsIbIK
naToreH/iep CUsIKTbI, KJIMHUKAJIBIK XaFalganapaa Macese TyAblpybl MyMKiH. KapbaneHnemMm,
COHbIMEH 0Oipre MeTpPOHHM/|a30Jl, ©3/€PiHiH KeH aHTUMHUKPOOTHIK CIEeKTpPi MeH aHa3pOOThI
»koHe (aKy/bTaTUBTI aHA’pOOThI TO3IM/|i MaTOoreHJepre acep eTy KabijseTiHe calikec B.
fragilis -neH TyblHAaFaH UHEKIUANAP/AbI, dcipece MOJUMHUKPOOTHIK HMHTPAa6JOMHUHAJIbI
»K9He KYMCaK, TiH UHPEeKLIUsaJapblH eM/ley[ie aHTUOMOTUKOTepanus YIUiH TaHJayJ/ibl Ipena-
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paTTaphbl 60JiblN TabbLIaAbI [9]. Anaiiia COHFbI XKblIJApbl dPTYPJli 3€pTTEY KYMbICTAapbIHAA
B. fragilis-TiH, KJIMHUKaJIBIK TYpFblJla 06JIiHIN a/IbIHFaH K9He KOMMeHCcaJ/IJbl IITaM/iaphl apa-
CblHJla KapbamneHeMre JiereH Te3iMAiIIKTIH apTybl aTajbin eTiireH [10]. AHTUMUKPOOTHIK
npenaparrapra Te3iMAJIIK MeXaHU3MIiH TYCiHY aJbTEpHATUBTI eM/iey HYCKaJapblH TaHAAy
YILUiH, COHbIMEH 6Oipre 6aKbliay CTpaTeTrusiChblH KOJJAHY YIUiH KaxeT. bepinren xymbicta B.
fragilis-TiH kapbaneHeMre Kapchl TO3IMAIMIKTI TygblpaTblH MeXaHHU3M/leP KapacThIpbLJIFaH.

B. fragilis; K 1TMHUKa/IBIK MaHbI3bl MEH AaHTUOUOTHUKOTEpANHS

Bacteroides TyKbIMJacTbiFbiHAa 60 acTaM TYp eHeji, oJlapAblH Kemuuijiri ajgaMm ar3a-
CbIHJAFbl acKasaH-illek oJjgapbiaa kesgecei [11]. 16S pJIHK-HbIH duioreHeTUKabIK
capanTaMacblHbIH, HOTHXKeCi 60MbIHIIA, aJlaM HaXKICiHiH, KaH yJrijiepiHeH eH, kUi 6eJiiHreH
Bacteroides Typaepi - B. acidifaciens, B. caccae, B. eggerthii, B. fragilis, B. ovatus, Parabacteroides
(B.) distasonis, B. thetaiotaomicron, B. vulgatus xaHe B. uniformis [12]. XupyprusJblK apaacy,
»KapakKaTTaHy Topi3zi kelbip xaFaaiiapAa, iliek KabblpFacblHbIH, TYTACTbIFbIHBIH, OY3blI1ybl
Ke3inge Bacteroides-TiH kelbip TypJ/iepi 6acKa TiHre oTim, apTypJii UHQeKI U TyAbIpY Kayimi
6ap [13].B.fragilis-TeH 6acka, ajaM 6MoMaTepuasl yiarijiepineH 6eJiHin anblHaThIH Bacteroides-
TiH eH KeH TapaJjfaH TypJsepiHe P distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus >xaHe
B. uniformis xatagp! [11]. B. fragilis imiek koyiapblH/ia MeKeHIeNUTiH 6akTepusaapAbiH, 1%-
2% Kypaipasbl, 6ipak oTTeriHe Te3iMAi 6oJsiyblHa 0aWJIaHBICTBI aJlaM HIXKICiHiH aHA3POOTHI
JlaKbl1ZIapbIHAH Ui 66JIiHIN aJblHATBIH 6aKkTepus 60Jbin KeJeni. CoHbIMeH 6ipre, B. fragilis
- sHJoreHAi UHPeKUUs, COHbIH imiHAe 19% acTtam eJiiM-XKiTiMMeH asKTajJaTblH, KYpCaK
KybICBIHZAFbl MHQEKLUSAChl Ke3iHAe Wi OeJiiHil aJblHATBIH aHa’poOThl ar3a [11,14].
[laTorengi B. fragilis mTaMaapbl UHPEKLMSAHBI aHBIKTAY YKoHe TO3iMAIIK TaHbITY KabisieTiHe
bIKIaJ eTeTiH 9pTypJi dakTopsiapFa ve [15]. B. fragilis nepUTOHUT, 3kapa UHPEKIUACHI, abliecc,
O6aKTepueMus )XKoHe TOKCUHMeH 6alIaHbICTbl SHTEPOKOJIUT TAPi3/i aZaM aF3acblHbIH dpTYPJIi
ydacTkeJiepiHzeri MHGeKIMs KO3 bIpFbILIbI peTiH/e 66JiHin aabiHAbI [16-19].

B. fragilis e3iHiH mnaToreHesiHJe MaHbI3Abl pe6J1 OWHAUTBIH JPTYpPJi MOJIEKY/IAPJbIK
bakTopsiap MeH cumnaTTamaljapra ue. B. fragilis-TiH snTepoTokcunai mramgapsl (ETBF) B.
fragilis TokcuHi (BFT) peTinge 6enrini sSHTEpOTOKCUH/I 6HAIpeAi, 01 63 Ke3eriH/e MbIPbILIKA
TOyesli TepMoJabuab/i MeTasionpoTea3a 6oJibin TadbbLiaAbl. BFT e3iHiH O6HO0JIOTUAIBIK
besiceHiniriH  »kacyumaHblH, 0eTKi KabaTbIHAArFbl MoJieKyJajapAbl MoAudUKanusara
YIIBIPATy apKblLibl iCKe KOCaJlbl, HOTHXKECIH/Ie YaKbIT XoHEe KOHI|eHTpalusfa 6ailJlaHbICThI
E-kaarepuHHiH axblpayblHa ajblll KeseAi. E-kagrepuHHiH axblpaybl XJIOPU/ATIH 06JiHYiH
TYAbIPaJibl KOHe OaFaHa/ibl 3MNUTeNHaNbl KacyllaJap/blH, OTKI3TiTIriH apTThipajbl
[20]. B. fragilis-Tiy, keibip wWTaMAapbl WHBA3WBTI MOTEeHLHaJAbl KaMTaMacbl3 €TETiH
3KCTpale/IJIIJIapJibl )K9HEe TUCTOTMTHKAJIBIK pepMeHTTeP/i 2koHe 6aKTePHUSHbIH KOXKalbIHbIH,
»KacylulaJlaH ThIC MaTpULIAaCblHA eHYiH 3Kcnpeccusanbl. EH ken TapajfaH ¢pepMeHTTepAiH
apacblHJla: THaJYpPOHWAA3d, XOHJAPOUTHUHCYy/NbPaTa3a, JAe30KCUPHUOOHYKJ/eas3a, MpoTeas,
docdaras xoHe Jsumnasanap 6ap. B. fragilis-TiH kancyaabl NoJiMcaxapuaTepi abLecCTiH,
KaJIbIITACyblH KYIITi bIHTAJAaHABIPYbl MYMKiH. A6cuecc, B. fragilis-TiH, eH, Ui Ke3zeceTiH
KJIMHUKAJIbIK CUMIITOMBI 60JibIN TabbliaAbl. In vitro 3epTTey/epiHiH HoTHXeci GOMbBIHIIA,
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Kancyaabl nonvcaxapuarep CD4 + T-xacyllaHbIH KJIOHBIHBIH KEHEI MeH UHTepJIeMKUH-10
(IL-10) 6eusinin asblHYBIH TyAbIpaTbIHbI aHBIKTaJbIHABL. B. fragilis imek »kacymasnapbiHa
KabbICy KoHe reMarrloTHHALMAFa bIKIal eTeTiH NepUTpUxo3abl GUMOpHUsIap MeH MUIUTe
ve. IHK-HbIH da3zanblK Bapuanusacbl MUKpOaF3ajapAblH TO3IM/iIIri MeH TypaKTbIIbIFbIH/A,
SIFHU KOXKalbIHbIH UMMYH/IbIK, KayaOblH, KOPEKTiK 3aTTap/bl KaObL1/JayblH XoHe 6MOKaObIKLIa
TY3U1yiH MoAynsnusaayfa MaHbi3Zbl pesa ovHaugbl. JJHK-HbIH ¢aszanblk MHBepcusicel B.
fragilis-TiH kelbip MoJieKy/Ja/blK KypbLIbIMAApbIHAA, SFHM SusC/SusD TyKbIMAACBHIHBIH,
CBIPTKbI MEMOpPaHa aKybl3/lapbl, aBTOArperaTUBTI PeHOTUIINEH OAalIaHbICThI aKybI3, CHIPTKDI
MeMOpaHa/blK Be3ukyagapabiH (CMB) Ty3inyi »keHe 3KcTpalesatoiap/ibl MOoJUCaXapUATe
aHbIKTasblHFaH. TeMipai ciHipy, TOTBIFYy cTpeciHZe Tipllisikke KabisneTTiiiri, KBOpyM-
ce3iMTaJIbl/IbIFbl MeH OHOKaObIKIIAHBIH KaJbIITacybl Topi3Ai 6acka Ja MOJIeKyJasbIK
dakTopsap MeH cunarramanaapzga B. fragilis-TiH KopluaFaH opTa MeH KOXXaWblH aF3acblH/Ja
naToreH/ijiri MeH tesimjisnirine katoicagbl [20].

B. fragilis 3epTxaHanap/ia, acipece Heri3ri cbIpKaTbl 6ap X9He UMMYHHUTETI Oy3bLIFaH
HayKacTap/AaH 6eJliHiN aJblHATbIH €H Ui TapaJifaH aHaspob 6oJibin TabbLIazAbl [21-23]. B.
fragilis-nen TyblHAaFaH MHQeKLUANAPAbl eMey/le aHTUMUKPOOTHIK, Tepanus eH MaHbI3/bl
Ke3eHTe »aTKbI3bl1a/bl [24]. YKeHci3 aHTUMUKPOOTHIK, Tepallvs, acipece 6akTepueMus KesiHje
(27% penin) esiiMre ajblll Kesyi MYMKIiH. B. fragilis-neH TyblHAaFaH UHQeKLMAIAPAbl eM/eY
YIUiH 9pTypJli aHTUMUKPOOTHIK KypasZiap, COHbIH illiHAe MakposauATep, 6eTa-JaKTamzaap,
MeTpPOHH/1a30J1 MeH Kelbip xxaHa PTOPXUHONOHAAP KoJAaHbliaabl [25]. B. fragilis-TiH MyibTH
JlapiJik Te3iMAaiiKKe ve mTaMaapbl OYKiJ aseMze aHblKTasbiHFaH. [IbIHABIFbIHAA, B. fragilis
aHTUOUOTUKKE ce3iMTaJs 6aKTepUsijlaH KeINTereH aHTUOMOTHUK KJacTapblHa ce3iMTall eMec,
Te3iMAi 6akTepusara JAeliH 6ipTe-6ipTe famMu 6actaraH [26-27]. B. fragilis imek xoaaapblHAa
9pPTYpJli KeJsieMJeri aHTUMHUKPOOTBIK NpenapaTrap MeH 6T CUSKTbl TOKCHH/I 3aTTap/blH,
dcepiHe yuIbIpaiZibl Ja NpenapTTapfa JAereH Te3iMJiJNIriHiH apTyblHa aJiblll KeJeTiH
MexaHu3MJep TyAblpabl [28, 29].

Kap6anenemadep

KapbaneHemep KJIMHUKAJIBIK MaHbI3/bl aHTUMUKPOOTBIK, 3aTTAap/blH, €H KeH TapaJifaH
»KOHe MaHbI3/Ibl OOJIbIN KeJeTiH OeTa-JlaKTaM/ibl aHTUOUOTUKTEPAiH, Killli TOObIH Kypaubl
[30]. KapbaneneM npenapaTTapsl 6eTa-JaKkTaM/ibl CAKMHa/a a30T XKoHe KoMipTeKKe OipiKKeH,
KaHblKNaraH 6ec keMipTek Myuleci 6ap caKMHaHbIH 0OJiybIMeH culaTTajajabl (cypet 1).
KapbaneHemepZiy, aHTUMHUKDPOOTHIK acepi 6acka Ja OeTa-JlakTaM[bl areHTTep CUAKTHI
O6aKTepHUsSHbIH, acylla KaObIKILIaCbIHbIH 6MOCUHTE3iHe KeJlepri acay apKblJibl )Ky3ere acajbl
[31].

TpancnenTtugasa ¢pepMeHTTepiHIH OesiceHAINITIH Ky3ere achlpy YIIiH KaXXeT KeJlleHEeH,
O6alyIaHbICTap/bIH KaJbIITACybl OAKTEPHUAHDIH, acylla KaObIpFACbIHBIH NMEeNTHU/IO0IIMKAH/bI
KabaTTapblH HbIFAUTY YILUiH MaHbI3/ibl IPOLECC 60J/1bIN TabbLIaAbl. BeTa-sakTaM/ibl areHTTep
TpaHCIleNTH/a3a CyoCTpaTbIHbIH, KOH(GOpPMAaLMOHJbLI aHAJOrbl OOJIBIN TabblIaJbl KOHE
TpaHCIeNTH/Ja3aMeH O0allaHbICy MeH KaJbINThl OeJICeHCI3 KelleHJi KaJbINTaCTPYyAblH,
apKacblHZa (epMeHT KbI3MeTiH UHrhuoupJieifi. beTa-1akTaMHBIH acep €Ty HOTHXeCiHJe
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OaKTepUsHbIH >KaCyllaJblK KaObIPFAaCbIHbIH, TYTACTbIFbl OY3blJaaJibl, COMKeCiHIE OJIap/blH,
ecyi 6apbICbIH/A 3aKbIM/JAJIFaH »KacyalllaJapAblH JU3UCiHe anbln Kesnefi [32]. Kapbanenemaep
6i371iH aHTUMUKPOOTBIK KypasZap/blH illliHJe eH MaHbI3/bl areHTTepAiH 6ipiH Kypai/bl.
Kapb6aneHeMep rpam-oH, COHbIMeH 6ipre rpaM-Tepic 6akTepusijiapfa Ja Kapchbl TYpPaThIH, KEH,
CHEeKTPJli aHTUMHUKPOOTHIK Kypasi 60.ibin Kesiei. COHABIKTaH, KebiHe KapbaneHeM/Iep/i Aapire
TO3IM/IiJiri 2koFapbl NaToreHJepAiH acepiMeH TyblHJAaFaH UHeKLUsIapAbl eM/eyAiH COHFbI
KypaJibl peTiHje KosagaHbliraH [33]. KapbanenemepaiH 6acka aHTUMUKPOOTBIK, KypasiJaH
apTBIKIbLIBIFbl PETiHAE OJ1ap/blH MEHULUJIWH MeH LiedaoCnopuHJepre Kapchbl TYpybIMeH
MaHbI3bl peJJii aTKapaTbhlH KeH chekTpJsi 6era-naktamasa (KCBJI) Topi3zi kemnTereH
KJIMHUKAJbIK MaHbI3/bl OeTa-jJlakTaM Trujposu3 ¢epMeHTTepiHe Te3imMzAi kesyi. OcblHAaN
apTHIKIIbIIBIKKA KapaMacTaH, KapbaneHeMre Te3iMJi IITaMJAap/blH, MeJillepi >KoFapblaal
KeJsieZli, AFHU aJlbl YJATTHIK JeHCayJblK CaKTay YHbIMHBIH aca MaHbI3/bl MaceJeciHe
allHaJIFaH XoHe 6epiJireH npenapaTTapAblH KOJIIaHbIIYbIHbIH IIEKTeyiHe ajbln Kesaesi [34].
Kapb6aneHeMre Te3iMaisik MexaHU3Mi KeIl XKaFAala »Kype naijaa 6oJ1aJbl, CUpeK >Karaanzaa
Tya naija 6osiraH 6oJsagbl. Tya maija 6osiFaH Te3iMAaisliKke Mbicasl peTiHJe MeTaJsljo-6eTa-
JsaktaMasanbl (MBJI) engzipyain acepineH Stenotrophomonas maltophili-TiH kap6anenemre
TO3iMAi/IK TaHBITYybIH alTyFa 60J1aabl [35].
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Cypert 1. BeTa-1akTaM/bl aHTUOUOTUKTEPAIH XUMHAJIBIK, KYPbL/IbIMBI.
A: lleHuMAIMH, 1eda/IOCHIOPUH KIHe Kap6aneHeMAepAiH HeTi3ri KypblIbIMBI.
B: KiIMHMKaJIBIK, MAHbI3/bl KapO6aneHeM/epAiH, XMMHUAJIbIK KYPbLJIbIMbI.
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BeTa-nakTamasfa Tayes/ii KapbaneHeMAep/iH Te3iMAiliri TachbiMalJaHATbIH TeHETUKAaJIbIK
3JIeMeHTTEPMEH ce3iMTas WITaMJapMeH Naija 00Jiybl MYMKIiH €H >KUi TapasifaH >XoHe
KJIMHUKAJIbIK MaHbI3/1bl TO3IM/Ii/1iK MexaHU3Mi 60J1blN Tabbl1a/ibl [36].

[ln1a3Muj, HeMece TpaHCNO30HJAap KeMeriMeH OaKTepus apacbhlHJAA TacblMajaZay MYMKiH-
JliriMeH *koHe 6acKa aHTUMHUKPOOTBIK KypaJilapblHa TO3IMAiMIKTI KOATAUTbIH IreHETUKAJbIK
3JIeMeHTTEPMEH KepllijleCyiMeH KeH CHeKTpJi OeTa-jJlakTaM areHTTepiHiH WHaKTUBaLYs
MYMKIiHIIIZIrE 6eTa-JlakTaMal3aFa ToyesZii Te3iMJiJliKTIi kapnabeHeMmre Te3iMAiMiKTiH aca
KJUHUKAJIbIK MaHbI3[lbl MeXaHU3MiHe aWHanabipAbl [37]. Bera-ymakrtamasasap Amo6Jiep
Kkaaccuukanusicel 60ovbiHIIA A 6actan D kiackiHa xaTazabl (cypeT 2). Kapbanenemaepai
aJifaHHaH KeWiH mnepuIjia3Ma KeHICTiriHeH 3Heprusira-Tayesfi 3KCOyJabcusl 3QQPIIOKCUHA]
»KYHeMeH »y3ere acaTblH, OCbl IpenapaTTapFa Te3iMAilik 60Jibin TabbliaAbl. IParOKCUHAI
KyHeJsiepi afieTTe, epUIJia3MaTUKaJbIK KEHICTIKTe aKybI3/jbl 6alJIaHbICTbIPAThIH, OAKTepHUs
MeMOpaHachIHAAFbl TPAHCIOPTEP MEH ChIPTKbl MeMOpaHaJaFbl MOPUHHEH KypaJsajbl.
Iddarokcunaikytenep AT® sHeprusicblH HeMece MpoTOHABIK MOTHB Ky1IiH ([IMK) KosizaHa bl
»KoHe OAKTEePHUSJIBIK KacyllaJlaH TOKCUH/I KOChLIbICTap/bl TapThIN wibIFapazbl [38]. Tesimai-
Tyuin-6esy (RND-Resistance-Nodulation-Division) aFbIHAblI COpFbLIap TOOBIHBIH l1aMaJaH
TBIC 9KCIIPECCUSIChI KapbaneHeMAep/li IbIFAPBII alyblHa XKayalThbl 60J1ybl MyYMKiH XK9He 0J1apFa
TYPaKTbLIBIKTbI KaMTaMachi3 eTeii [39]. dbdatrokcusaubiH, RND-copFblLiapbl GTOPXUHOJIOH,
NeHULUJIJIMH, 1leda/IOCTIOPUH K9He aMUHOTJIMKO3U/L, TAPi3/li KeH CHeKTpJi cybcTpaTTapFa ue.
ConppiktaH, RND mamazgaHn Thic 60sysl )kui MDR penoTunimMen 6aitsianbicThl [40].

Beta-nakramasanap
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Cyper 2. Bera-1akTaMa3a ¢pepMeHTTePiHiH KaaccuPUKaMACHI
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[leHnuW/IMH 6aliaHbIcTapaThIH aKybi3apaarbl ([IBA) e3srepic kelbip 6akTepus TypiHze
KapbaneHeMre JiereH Te3iMJiJIiK MexaHHU3Mi peTiHJe 3epTTesiHefi. [IBA-HbIH 3Kcnpeccus
JeHreui Acinetobacter baumannii-fii, kKapbaneHeMre JiereH ce3iMTasJblJIbIFbIHbIH, TOMEH-
eyiMeH 6GaiJiaHbICThl cunaTtTaiaibl [41]. BakTepusiHbIH CbIPTKbl MeMOpaHaJblK, NOPUH/epi
(CMII) aMUHKBILIKbLI, yCaK NEeNTUATED KoHe KapbamneHeM Topi3i kelbip aHTUOUMOTUKTEPAI
O6aKTepHUsl >KaCyllaCbIHbIH illliHe TacbIMajJayfa MYMKIiH/JiK OepeTiH cybcTpaT YIUiH ToH
KYpblIbIM 60Jibln Tabbliazbl. Toemen CMII skcnpeccuss HeMece MogUUKALMACH OGepijireH
aHTUOUOTUKTEPre JereH ce3iMTalblIbIKThl TOMEHAEeTYi MYMKiH [42,43].

B. fragilis-miy kap6aneHemze de2eH me3imainizi

Kapb6anenempep B. fragilis Topi3ai aHaspoO6TapFa aHTUMUKPOOTHIK, acep KepceTeli. EH KeH
TapaJifaH KapbaneHeMjep (MMHUIIEHEM, MepOlleHeM, 3pTalleHeM >XoHe J0puIleHeM) in Vitro
KJIMHUKAJBIK TaXipouene B. fragilis-ke Kapcbl TUiMI 601aab1. OslapAblH, illiHAEe, UMUIIEHEM
MeH MepolleHeMre YKcac, IpTaleHeEMMEH CaslbICTbIpFaH/a bGipiiama »ofapbl (eKi-TepT ece)
KeJleTiH fopuiieHeM B. fragilis-ke Kapcbl aHTUMUKPOOTHIK acep kepceTTi [44,45]. B. fragilis-
Te MpenapaTTapFa JereH ce3iMTa/lJbLIbIK JleHTeliHiH TeMeH/eyi Oe/riji aHTUMUKPOOTHIK
KypaJJap/blH KJIWHUKAJIbIK KOJJAHbLIYbIHbIH, 6acTaMacblHaH OipHelle Kbl ©TKeHeH
KeliH 6ailKaaybl MYMKiH. B. fragilis-TiH kapbamneHeMJepre epTe acep eTyi Te3iMAiMIKTIH
»)KOFapbllayblMeH 6alaHbICTbl  [46]. AHa3poOThl 6GaKTepuaAblK HHOEKLUsIaAP/bI
AHTUOUOTUKTEPMEH eMJiey KeOiHe Te3iMJiJiK 3MueMUOJIOTHUSICBIH 3epTTey HITHXKeciHe
Herizzeneni (3MNUPUKAJIBIK Tepanus yilliH KaxeT). COHAbIKTAaH Tepanusi WHPEeKIHs aFbICbIHbIH,
KJINHUKAJIBbIK, OaFachl )KoHe aHTUMUKPOOTBI KypaJsZapFra JlereH ce3iMTa/lJblIbIK CbIHaMaJiap
HerisiHe 3ep caJjia OTBIpPbIN, aypyxaHa >KoHe/HeMece OeJiMulesiepie AaHTUMUKPOOTHIK
KypaJsljapfa JlereH Te3iMAIIK JeHreul HeridiHJe »yprisinyi KaxeT. OcbliFaH opal, YHeMi
HeMece Ke3eHJi TypZe IpenapaTrTapfa JlereH Ce3iMTaJAbLIblK MOHHUTOPUHIIH >XYpri3y
’)KOHe Ce3IMTa/IAbLIBbIK CblHAaMa HOTHWXKeCi Heri3iHJe MaKCaTThbl TepaluAHbl KOJJAHy KaXeT
[47]. AHaspo6Tbl MHpeKIUANAPAbI, acipece ilI-acTapillisiik UHPEKUUSAHBI eMJley Ke3iHJe
MH}eKUUAIApAbIH OJUMUKPOOTHIK CUIIATBIH eCKepy KaxeT. [1-actapiiisik »ko/1japbIHbIH
NOJIMMUKPOOTBIK MHDEKUACHI KE3iIH/ e eH KU1 66J1iHiN ablHAThIH 6akTepusaap - E. colixxkone
B. fragilis. CoHpIMeH, MOJTMMUKPOOTHI UHPEKLUACbIHBIH aHTUMUKPOOTBIK, Tepanusachl YILIiH
aHaspoOThl, COHbIMeH Oipre Qaky/JbTaTUBTI-aHA3pOOTHlI OaKTepUsAFa KapcChl KeH, CIEeKTpJi
aHTUMUKPOOTHI 9cepi 6ap npenaparTap KOJAJAHbLIYbl THICTi. OpTYpJi in vitro »aHe in vivo
3epTTeyJepiHiH HOTUXKeCi MOJTMMUKPOOTHIK MHOeKUANAp/bIH SMIUPUKAJBIK eMeyl YIIiH
KeH, CIIEKTPJIi 9cep/ii KOJAaHY/bIH KOJIalbl MUKPOOUOJIOTUS/BIK HOTHXKeIepiH kepceTTi [48].
BysaHn Gesek, epTU30KCUM Topi3Ai Keibip mpenapaTTapAblH acepi ke3inge B. fragilis-Tin,
TO3IM/Ii/iriHiH XO0FapblJayblHaH 6aCKa, NUNEepPaU/JINH-Ta300aKTaM TIpi3i aHTUMUKPOOTHIK
KypaJllapAblH 6acKa TypJiepi B. fragilis mTaMaapblHbIH NaTOreH/IK KAaCUETIH »KOFapblIaTybl
MYMKiH [48,49]. In vitro xaHe in vivo 3epTTeysepiHiH HOTHXecCi PpaKyJbTaTUBTI-aHA3POOTHI
b6akTepusiapMeH O6ipirin, B. fragilis-neH TyblHJaFaH NOJUMUKPOOTBIK HHQEKLUAIApAbI
eM/ley YUIiH 6acKa KeH CIIeKTpJli 6eTa-JaKTaMMeH Ca/IbICTbIpFaH/a 3pTaleHeM aca TUIMAI
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npenapaTt 60JibIl TabbLIaAbl, cebebi Te3iM/i WTaMAapAblH 6CYy KapKbIHbI Oipiiama TeMeH
»K9He a3 BUPYJIEHTTI WwTamap uHAykuuscel [48-50]. ’KakbiH/a, KeH ClIeKTpJi npenapaTTap
Jlell aTaJlaThlH, Keibip kaHa kapbaneHeM/iK npenapaTTap YCbIHbUI/bI, 0JIap/blH epeKIIeiri
aHa3pOOTHI XK9HEe a3pPOO6ThI FPaM-0H MeH I'paM-Tepic 6aKkTepusiapFa Kapchl KeJleTiH 6esceH i
npenapatTtap. OcblFaH opai, MOJUMHUKPOOTHI MHOEKIUANapAbl eM/leyAe KeH CIeKTpJi
KapbaneHeM/iepAiH aJjiaTblH OpPHbI epeKelle eKeHi »xopaMmaifaHazbl [51]. Pasynenem,
TOMOIIeHEeM KoHe caHpeTpHUHEeM TIpi3Ai ocbl MpenapaTTapAbIH Kelbipeysepi in vitro HeMece
in vivo-za B. fragilis-ke Kapcbl acepJii aHTUMHUKPOOTHIK, acep kepceTTi [52,53]. Kapbanenemre
Te3iMIIik UHPeKIMala KapKbIH/bl JaMbIll KeJie KaTKaH MaceJsie, cebebi aJi KyHre aediH
KapbaneHeM/epAi AapirepJsiep eMAiK IlIapaja €eH Kell KOJIJaHbLIAaTblH NpenapaT peTiHAe
KapacTbIpaibl. OPTYPJii 3epTTEY KYMbICTAPbIH/AA KapbaneHeMre ce3imTas emec B. fragilis-TiH,
6ipaen 30% feliHri apTypJii XKUijliKTeri Ke3Jecyi ballKasiraH. AHTUOMOTHKKe ce3iMTaJblIbIK
CUIAThI dPTYPJi esifiepAe, TinTi 6ip enAiy iwiHAeri apTypJii MeAULUHAJIBIK OPTaIbIKTapblHAA
Jla e3reme 06osajbl. OPTYpJi ayMakKTapfarbl M30JATTapAblH, OCbl epeKLIesJiKTepi
AHTUOUOTHUKTI KOJIZJaHy HAKThl casicCaTbIMEH KdHe 9p eJiJle aHTUMUKPOOTHIK MpenapaTTapFa
pPYKCaTIeH IapTTa/lybl MyMKIiH, COHbIMEH b6ipre 6akTepuasbl U30J1Tap/blH reHETUKABIK
culaTTaMaslapblHJaFbl epekKilesikTepiMeH OesrinieHei [54]. [paMM-Tepic 6akTepusiapra
acep eTeTiH KaHa MpenapaTTapAbl KOJAAHY/bIH LIeKTelyiHe 6alJaHbICThl, KapbaneHeMre
JlereH Te3iMAiNik calMoHap/blK >kafganaarbl MDR-MeH 6aliaHbICTbI UHQEKIUsIapbl
eM/iey/le COHFbI CaThIChIH LIeKTeli. beTa-sakTaMasara Te3iM/i )kaHa 6eTa-JaKTaMHbIH JaMybl
OChbl MpenapaTTap/iblH, TUIMJIMIriH KajanblHa KeJTipy YUIiH UHTUOUTOPJAPAbI KOJIIAHYAbI
KaMTU/bl. By TpeH 1 aBubakTaM, BabopbaKTaM aHe pesiebaKTaM Tapi3/i kapbaneHeMas/blH,
TUIMJII MHTHOUTOpPJAPBIHBIH, Makja OGoJsiyblHA ajbin Kesfi. Keitbip OGeTa-slakTaMaap/blH,
»KaHa MHTuOTOpJIapMeH OipJiecyiHiH, HaTHKeCiHZe in vitro xaHe In vivo B. fragilis-ke Kapchl
aHTUMHUKPOOTHIK dcepi KoFapbliaraHbl 6alKaaaibl. Mblcasibl, aBUGaKTaM B. fragilis-ke Kapchl
nedpTapoJUHHIH MUHUMaNbl UHTUOMpJieylli koHeHTpanusacsl (MUK)90 >32-neH 2 MKr/ma
Jleilid TeMeHzeTTi [54]. Anaiiia a1 KyHre JeliH B. fragilis-ke Kapcbl kapbaneHeM MeH 6epiiireH
MHIMOUTOpJIap apacblH/la CHHEPTU HeMece aHTaroHU3M TypaJibl MaJjiMaenMereH. by aptypai
6eTa-JlaKTaMas KJacTapblHA aTasblll 6TKEH KOCBLIBICTBIH, 9PTYpJi acepiMeH GaliaHBICThI
60s1ybl MYMKiH. Bys1 uHru6uropsap A, C xaHe D 6eTa-s1akTaMas pepMeHT KyacTapblHa KapChbl
TUiIMZI 6oJibinl KeJsiefi. JlerenMeH, osap B. fragilis-TiH, kapbaneHeMre Te3iMJiiriHiH eH KeH,
TaparaH ce6ebi 60J1bIN TabbLIATBIH B KylacblHa alTap/bIKTal acep eTnemni.

B. fragilis-miy kap6aneHemze me3imaiiik mexaHuzmaepi

B. fragilis-Tiy, 6eTa-nakTaM/bl npenapaTTapfa TesiMJiuiri, 6eTa-1akTamas eHJipy, 6eTa-
JIaKTaMJbl CaKUHaHbIH aMuJ, TOObIMEH OeTa-JlaKTaMJbl aHTUOWOTUKTEPAIH KbI3METiH
MHTUOpJiey Tapi3Ai apTypJii MOJIEKYJISPJIbIK MEXaHU3M/IEPMEH KYy3ere acaabl. My/IbTUAIPiTiK
3 dIIOKC COPFBILIBIHBIH, XKOFApbl 3KCIPECCUSCHI, CHIPTKbl MeMOpaHaHbIH, OTKI3TilITIiriHiH,
e3repyi »koHe oHbIH [1BA -nb1H Keiibip 6eTa-JlakTaMMeH TOMEH YKCaCTbIFbIL. bepisireH 3eptrey
KYMBICBIHZAA B. fragilis-TiH kapbameHeMre Te3iMAiJiK MexaHU3MJepiHiH peJiiHe Ha3ap
ay/lapblJIFaH.
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bema-aakmama3zara mayedi pe3ucucmeHmmiaik mexaHu3mi

BeTra-naktamas cuHTe3si B. fragilis-TiH 6eTa-/aKkTaM/ibl KOCbLJIbICTapFa TO3IM/[iI/IiKTiH eH KeH
TapaFaH »KoHe KJIMHUKaJbIK MaHbI3/lbl MexaHUu3M/Jep/AiH 6ipi 6osbin keneni [55]. B. fragilis
-Teri eki aca MaHbI3Abl 6eTa-JaKTamMasasap 6eTa-JaKTaMHbIH dPTYpJii KJacTapblHa apTypJai
coMiKkecTineH cepA (AM6siepaiH A Kacc 6eTa-JlakTamMasalapblH KoJATaW1bl) koHe cfiA (AMOepiH,
B kJiacc MeTasi-6eTa-1akTaMasaHbl KOJATalAbl) reHjepiMmed koaTanfaH. CepA KoATalTbIH
bepMeHT 3HAOTEH/] 9He A KJjacC cepuHAIK 6eTa-JaKTamasajap YLIiH To9H, KeM JereHje
TOPT aMUHKBIIIKbII MOTUBTEPIHEH TYpPa/bl Ko9He MEeHULUJUIMHAEP MeH 1edasoClnOopUHHIH,
(uedokcuTHH ecenke ajiMaFaH/ia) Kenulijirine acep etefii. B. fragilis-Te kapbaneHeMasa 60J1bI1I
Tabbl1aThIH, cfiA reHiMeH koaTasFad B knacteiy MBJI aHbIKTa/IbIHFAH XoHe 6apJibIK 6eTa-
JIaKTaM/Jlap MeH oJlapblH, 6eTa-JaKTaMa3 UHTMOO0pJibl 6aiJlaHbICTapFa Pe3UCUCTEHTTIMIKTIH
»KOFaphbl AeHrein Kamtamacoi3 eteni. CfiA pepmenTi 3/ TA-re (ITUNEeHAUAMUHTETpacipke
KbILIKBIJIbI) ce3iMTaJl, KJaByJaH KbILIKbIIbIHA TO3IM/I xxoHe AMOJiep/iH B kiacbiHa xaHe 3a
byHKIMOHANABIK TOObIHA aTaTbIH Bacillus cereus MBJ/I Il Blm aKybI3blHa calikec Zn2+ 60J1ybIH
Tajan etefi. 9aetTTe, cfiA reHi xpomocomZia opHasacajbl. JlereHMeH, KeHbip KJIMHUKAJBIK
mwtamaapza cfiA redi MoOUIbAI JIA3MUJAJBIK 3JIEMEHTTEPIMEH KOJ[TaJIaThIHbI OeJITiJIeHTeH.
B. fragilis-tin, GAI92082 >xoHe C68c eki KJIMHUKAJBIK WITaMAapbiHAa cfiA KOATAaUTbIH KoHE
mamMaMmeH 6,4 k/la MaccanblK caaMmakrarbl, pBFUK1 mnnasmMupazaH KypaJsraH. ATaJjfaH
MoOUIBbAI 3sieMeHTTep B. fragilis miTamapsl apacbiH/a KapbaneHeMre Te3iMAIIIKTIH Tapany
KayiniH »xkofapbliatagbl [56]. B. fragilis-TiH, kenTereH wTamMaapbiHAa cfiA reHi aca KaTThbl
3KCIpeccusafFa ylIblpaMaWbl, XoHe KapbameHeMre ce3iMTas KeWbip wmTaMpaapbl YHCI3fik
kydzeri cfiA reHiniH anbin xkypeni. [lerenMeH yHci3fzik kyHiHgeri cfiA renzepi, osnapabiy
aJIABIHFBI KaFbIH/J A UHCEPLUOH/IbI Ti30ek (IS) asieMeHTTepiHiIH OpHa/aCybIHBIH HOTHXKECIHEe
MyTalyaFa YIIbIpal, 6Te KaTThl 3KCIIPeCCUAIAaHYbl MYMKIH. [S 3/1eMeHTTepi TpaHCIO3ULMOH A bI
6eJiceH/IiTIKKe KATbICATBIH aKybI3Jap/Abl FaHa KOJAWTHIH, eKi Ti36ekTi nHterpatunTi JHK-
HbIH, WaFblH Oesieri (<2,5 k6) petiHge 6esrineHesi. IS nuBeprenren (IR) KaiTanaHaTbiH
Ti3beKkTepMeH KopluasfaH. MHTerpauus nporueciHiy 6apJiblK yaKbITbIHAA IS a/1eTTe KilikeHe
KeJieM/IeTi HyKJIEOTU/, CauT-HbICAHAHbIH, AYIJIMKALUACbIH UHAYyUUpaeni. Kepiinec rengep
TPAaHCKPUINLHUACBIHBIH, JKOFapbliaybl CBIPTKbl J>KaKKa OaFbITTaJifaH MPOMOTOpPJIap/bIH,
OGapbIMeH KaMTaMachi3 eTijie/li *kaHe IS kimi To6biHA ToH. KapbaneHeM, METPOHU/A30J1 XKOHE
MaKpoJiu Te3iMijirine KaTbicaTblH Bacteroides reHzepiHiH akTuBanuscel yuiH IS erte
MaHbI3/bl peJii oiiHalAbL. IS anieMeHTTepi Bacteroides xaHe E. Coli Te3iM/ji/likKe e ChIPTKBI
6afFaaparbl 9pTYpJii IPOMOTOpJIapAaH KypaJiFaHbl )koHe cfiA TpaHCKpUNIMACBIH UHAYLUDPJIEY
MYMKIiHZIri cunartanraH [57]. KapbaneHeMre aereH Te3iMAiniKTiH »ofapbl AeHreii (MUK
64 Mr/mia) reH ajnjiblHAa opHaJsiacKaH Ti36ekTiH (IS) 6osybiHbIH acepiHeH cfiA reHiHiH
11aMa/laH ThIC 9peKeTiMeH 6aiaHbICThI. CfiA reHiHiH )KOFapFbl aFbICbl 60MbIHINIA IS 3/1eMeHTiH
eHrizy aHTUOHOoTHOTepanus npouecinae B. fragilis wiTamaapbelHblH KapbaneHeMre JereH
ce3iMTa/blIBIKTaH TO3iMAiJiKKe JeiiH e3repy 3BOJIIOLHUACBIHA ayalTbl 60Jybl MyMKiH.
JlereHMeH KenTereH »afjanaapaa, cfiA reHiHiH »KoFap¥bl aFbIChl 60MbIHIIA IS 3/1EMEHTI KOK
B. fragilis mTaMjapbIHbIH KapbaneHeMre JlereH )KapThblJlail HeMece TOJIbIKTal Te3iMAi TypJiepi
MeH Kel karpaija E Tectepinge reteporeH/ii eHOTUNTIK TO3IMIINIKTI KepceTeTiH TypJiepi
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aHbIKTa/bIHFaH. bepinren Tesimfisik MexaHU3MiH TyciHy, cfiA reH 3kcnpeccusicbl KaJjau
»KYPETiH TypaJibl 3epTTey *KyMbICTaPbIHbIH KeJieci IeHreli 60s1ybl KaxeT [5,58].

CfiA reHi cneyudukanblkK Te3iMiiKk MexaHHW3Mi peTiHJe FaHa MaHbI3/|bl eMeC, TUIITEY
npoueaypasapsl cfiA rei B. fragilis iTamaapsl, 6ypbIH cunaTTanraH B. fragilis-TiH xpocoMarbIK,
JHK romosorusiabik, Il ToObIHA colikec apTypJi CyOomomyJsnys TypJiepiHeH TypaTbIHbIH
kepceTTi. ’KakbiH apaza Klebsiella pneumoniae blaPER-1 -MeH 6ipmama caiikectik (55%)
KepceTKeH, B. fragilis-ten 10,2 k6 nyiia3amMmua opHaiackaH kaHa KCBJI Tapi3zi 6eTa-nakramasa
Tabbiabl. bysn pepmenT PbbA (PER (KCBJI Typi) Tepi3ai Bacteroides 6eTa-siakTaMasa) el
oesrisienai. IS anemenTi (IS116 9) reHHiH KoFapFbl aFbIiCbl OOWBIHILA aHbIKTAJIbIH/bL. PbbA
reHiHe ve mITaMJapja aMIULUWJJIMHTE JlereH KOFapbl TO3iMJiJNiK koHe LeQOKCUTUHTe
JleTeH apaJiblK Te3iMAiMiK AeHreli aHbIKTalbIH/Abl. PbbA neHUUIIMH MeH LiedasociopuHre
JlereH Te3iM/jiJlikTe MaHbI3/ibl OPbIH asa/ibl, ajl KepiciHiue B. fragilis-Te kapbaneHeMre JiereH
Te3iM/iJiKTe ajsap opHbI a3 [59].

I¢ppy3uoHIbI copFeiuumapmeH 6ail1aHbicmsl Kap6aneHeM me3imainik mexaHu3smi

b Py3roHAbl Kyie apKbLIbl NpenapaTTapibl 3KCIOPTTAay MHUKPOOPTraHU3MJEPAiH MYJbTH-
JI9piliK Te3iIMAMIKTIH NOTeHUMan bl MexaHu3Mi 6osbil Tabbuiazbl [60]. RND addysronbl
»KyHeci KeH CeKTpJli cy6cTpaTTaphbl, COHbIMEH bipre kapbaneHeM areHTTepi 6ap B. fragilis-TiH
KJIMHUKaJIbIK MaHbI3/|bl COPFbILIbI 60JIbIN Tabbl1a/bl. MeMbpaHaMeH (BmeA) 6ipiry aKkybI3blH,
3dpdy3uoH/ bl copFhill (BmeB) XoHe ChIPTKbl MeEMOpaHaHbIH aKybl3 KaHasIblH KOATAWTBIH,
oneponga BBC1-16 peTinge 6eurini B. fragilis reHOMBIHZ@ TOMOJIOTHUSIJIBIK 3€PTTEY XKYpPri3y
Ke3iHJle OepijJreH COPFBIUTHIH, OH aJThl TOMOJIOThl aHbIKTaJblHFaH. Keillbip 3epTTey
»KYMbICTapbl KepceTKeHAeH, B. fragilis-Teri bme rexiHiy mama/ZijaH ThIC 3KCIIPeCCHUsIaHYbIHA
opai, aHTUMUKPOOTBIK areHTTepP aHTUOUOTHUKTIH, 6eJirisi 6ip TypJiepiHe TO3IMAiNIK TAaHBITYbI
MYMKiH. MeponeHeMHeH 6acKacblHaH, MMUIIEHEM M€eH JIOpUIIeHEM SHeprusira Tayenziadpdysus
»KyHe 3KCIpecCUsiCbiH UHAYyLUUpJenaixkaHe B. fragilis-tin MDR-11TaMaapbiHbIH Ak Aa 60/1ybIHA
bIKNasa etefi [61]. B. fragilis-TiH »kabalbl )koHe MyTaHT TYpJIepiHiH aHTUOMOTHUKKe TO3IMiNTik
CblHaMa HOTWXKeci OOWbIHIIA HMMHUIIEHEM, MepOlleHeM >XKoHe JOpUIIeHeM Tapi3Zi Keubip
KapbaneHeM TypJiepiHe Te3iMAinikTe 3¢ dy3uonabl BmeABC copfblliTapbl MaHbI3/lbl OPbIH
aJlaThIHBIH KepceTTi. /lereHMeH apTaneHeMre TO3IM/JIIKTe aca esieyJi acep 6alKaiMabl [62].
BmeABC onepoHHbIH, *aJnbl 3kcnpeccusicbl bmeC reHiHiH »Xofapfbl aFbIMbIH/A OpHaJIacKaH
bmeR5 petiHzpe Oesrini peTTeymii reHMeH petrTeniHeni. BmeABC5 Ti3bekTe 6ipHele
reHapanblK ¢parmenTTep (IT) yibiMaacteipbiran: IT1 - bmeABC5 misbeziiH bmeR xoHe
bmeC renpepi apanblFblHAaFbl 51 Heri3AiK )KynTaH KypaJifaH Tiz6ek. GGGAAT- eATTCCC Ti36eri
6ap uHBepTupJseHreH KauTtananysaap (IR) IT1-TiH opTaHfbl ayMaFblHJa OpHaJaCKAaH >KoHE
BmeR5-neH 6aisiaHbICy YIIiH THIMZi omepaTopJbIK CalT 60Jibin TabbLiaabl. IT1-giH IR-me
HYKTeJlik MyTauus 6oibiHa G MeH T (GGGAAT / GGTAAT) opblHAApBIH aJMacy/ibl KAMTHU/bI,
AFHU BmeR5-n1eH 6aliIaHbICYbIH OJIOKTal /bl k9He B. fragilis-TiH aHTUMUKPOOTBIK areHTTepre
JlereH Te3iM/iilik neH hbmeABCS5 onepoH 3KCNPeCCUsiCbIH UHAYLUPAENH .
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B. fragilis-miy 6ema-1akmama3zaaapsl

B. fragilis-TiH, MOHOGAKTaM MeH TeMOIUJIJIMHMEH Gipre, Kelb6ip 6eTa-1aKkTaMJapra JereH
Tya GiTKeH ce3iMTa/[ibIFbl 6Te TOMeH, cebebi 6epinreH areHTTepre oaapabiH [IBA-cbl TeMeH
colikecTikke ue. llepokcuTHHTe TO3IMAiMIK TaHBITYbIHbIH ce6ebi, osapAblH, 1ePOKCUTHUH/I
6aiianbicThipyfa [IBA colikecTiriMeH epekilesiiHreH, SIFHM IITaMJAap apacbiHJa KOH'bIO-
raiuusiMeH TacbiMasilaHaTblH MTn4555 Ko3FaiMasibl TPAHCII030H/4a OpHa/IacKaH cfxA reHiHiH,
6osybiMeH Tikesned GaisianbicThl [63]. [IBA-AbIH aHTUMHUKPOOTBIK 9cepi MeH C9MKeCTIriH
cuInaTTay KWbIH, ceb6ebi ocbl 6akTepusifarbl [IBA-bIH MeJiliepi MeH MOJIeKYJIaJIblK MaccacblH
3epTTENUTIH 3epTTey KYMbICTAapbIHbIH, KapaMa-KaWllibl KeJIeTiH HaThXKeJiepi 6ap. B. fragilis-Te
91 k/la, 80 k/la xoHe 69 k/la maccacbiMeH yiu [1BA apaaiibim, an 63 k/la »koHe 47 k/la Maccasbl
eki [IBA kelbip karmaiiapZa FaHa aHbIKTa/IbiHFaH. bipkaTap 3epTTeynepae Bacteroides spp.
[IBA-ke 6eTa-JaKTaM/bl areHTTepPAiH COMKeCTIiriHiH TeMeHJeyi MeH OChl MpenapaTTapra
TO3IM/I/IIKTIH, TeMeH/leyi apacblHAaFbl KaTbIHACTBI cunaTttaipl. B. fragilis mramMmaapbiHbIH,
MMUIIEHEM, TUTIEPALW/IJIMH, LledonepasoH, lepOoTaKCUM KaHe ledpTazuaumre TesimMmainirinae
80 k/la maccasbl [IBA-AbIH TeMeH cavikecTiri cunatTanraH. [IBA-TbIH keitbipeynepi B. fragilis
9pTYypJii IITaMJAapblHJA KapOameHeMre 9pTYypJii CoMKecCTiKneH cunaTTajbliHFaH. [IBAZBfr
IITaMM YILUiH T9H 9CeP €Ty HYCKACbIHA 0aMIaHbICTbl UMUIIEHEMTI'e COUKECTIKTIH, eH, YKOFapFbl
fenreuin ve [IBA peTiHae cunartanbiHfbl. /JlereHMeH, OHbIH COWMKECTIri apaJiblK JleHTeu
peTiHAe KapacTbipblabl. bBacTankbl ke3eHae uMuUunieHeM MeH MepornieHeM [IBA3Bfr-nen e3apa
apekeTTece i, KOKK niliH Ty3eai e [I6AZBfr-neH 6aitianbicazbl. UMunenemae [16A1Bfr-nex
MUK moHzepiMeH 6alaHBICTBI AeHrele acepJsecesi. B. fragilis-TiH kelbip mtamMmaapbiHia
I[IBAZBfr coWiKecCTiKTe aWbIpMallbLIbIFbl TOMEHTi JAeHrelJie UMUIleHeMIe Te3iMJiliriMeHn
6ai1aHbICThI 60/1ybl MYMKiH. Kelibip mTamMaapia uMuiieHeMre »Kofapbl Te3iMAiik B. fragilis-
Te [IBA6Bfr-nblH 60/1MaybIMeH TYbIH/AY MYMKIiH [64].

KOpBITBIHABI

Kapb6anenempep B. fragilis-neH TyblHAaFaH, COHbIH illliH/le MOJTUMUKPOOTHIK, XKaFJailJaFbl
MHbeKUsAaapbl eM/iey Ke3iHAe aca MaHbI3[bl aHTUMUKPOOTBIK areHT 00Jiblll Tabblia/ibl.
B. fragilis uTaMapbIHAaFbl KapbaneHeMre Te3iMAiIIK OYKia JyHHexy3i 60MbIHIIA TipKeJreH.
OpTYpJii MexaH3UM/lep KeMeriMeH KapbamneHeMre Te3IMAIMIKTI *kaHamasiay MyMKiH, SFHU
OepiireH mpemnapaTTapfa y3akK Mep3iMAi acep eTy apKbLabl TE3IMAiNIK HHAYIUPJIEHE.
B. fragilis nsonsiTTapblHbIH KapbaneHeMre Te3iMAiJIIr kel xkaFaaija cfiA reHiMeH KoATa/IFaH,
Am6usiep 60ibiHIIA B kiacTbiH MBL akcnpeccusicbiMeH 6ails1aHbICThL. JlereHMeH, 3pdy3uoH bl
coprbimiTap MeHIIBA calikecTiriHiH, allbipMaliblIbIKTapbl Topi3ai cfiA-MeH HeriszenMereH
KapbaneHeMre Te3iM/iJlik MexaHU3M/epi Ae 6ap. YHci3 kyhaeri cfiA rengepi IS-asiemeHTTepiH
6acTankbl ayMaKTap/Aa lai/ia/laHa OThIpbIN HeMece [S-Tayenzii eMec 6esiceHAIpy MexaHU3M/Iep
KeMeriMeH MyTalMsifa YIIbIpal, FeH »KOFapbl 3KCIIPeccUBTI 60Jiybl MyMKiH. Kapb6aneHemre
TesimainikTe cfiA-Tayesni OeTa-saKkTamMasajapAblH MaHbI3/bl peJi OeTa-laKkTaMa3a WHIHU-
6opJslapMeH Koca KapbameHeMm/lep HerisiHae Te3iMJli wwTamMAapibl eMJey CTpaTervscbiH
»KocnapJiay yuliH 6ys ¢epMeHTTep THIM/JI HYCKa peTiHzAe KapacTbIpa/bl.
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Myaaesiep KaKTBIFBICHI
ABTOp Myazesiep KaKTBIFbICHI 2KOK, el MaJliMAeMen/i.
ABTOpJ1IapAbIH, YiIeci

Basan6ek /I.C.: KoHIenTya/Ju3alys; a3y — 6acTanKbl *K00aHbl AAaWbIHAAY; a3y — LIOJY
YKOHE OH/IEY.

Kongbicaes E.B.: KoHIleNTya/M3alys; )Ka3y — 6acTanKbl »K006aHbI JalbIH/1AY; a3y — 0y
»KOHE OH/IEY.

Unbaep6aes 0.3.: KoOHIeNTyaau3allys; )a3y — 6acTankKbl »K006aHbI JJalbIH/AY; *Ka3y — L0y
YKOHE OH/IEY.
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I.C. Baau6ek!, E.B. ) Kosiapi6aeBa?, 0.3. Uibaep6aes?!
1Eepa3sutickuli HaYuoHaAbHLIU yHugepcumem um. JI.H. l'ymuneea, Acmana, Kasaxcmau
’HayuoHabHblll yeHmp 6uomexHoaozuu, Acmata, Kazaxcemau

MoJieKy/IsipHble MEXaHU3MbI Pe3UCTEHTHOCTHU GakTepuu Bacteroides fragilis k kap6aneHemam

AnHoTanusA. Kap6aneHeMbl B OCHOBHOM SIBJISIFOTCS HaubOosiee 3GPEKTHUBHBIX TPy aHTHOAKTe-
pUaJIbHBIX MpenapaToB, 6JyaroAaps COUYETAHUIO IIKUPOKOrO CIeKTpa AeUTBUS, ObICTPOTO GaKTepH-
nuaHoro s¢dekxTa, 60/blIeT0 NOTEHIMANA B CeJeKIMM PEe3UCTEHTHBIX IITaMOB U YCTOMYHUBOCTH 1O
CpPaBHEHMIO JPYTMMH KJAcCaMU aHTHOAKTepHaJbHBIX NpenapaToB. Kapb6ameHeMbl NpeicTaBJSIOT
co60i NMPOTHBOMMKDPOOHBIE CPEACTBA LIMPOKOTO CIeKTpa AeHcTBUsA, 3PPeKTHBHble KaK NPOTHUB
IpaMIIOJIOKUTENbHBIX, TaK U IPOTUB IpaMOTpULATeIbHbIX 6akTepui. Bacteroides fragilis siBisieTca
O/JHOM M3 BaXXHBIX M 4acTO BblJessieMblX GaKTepUd B KJIMHHUYECKUX J1abOpaTOpUAX NPU MOHO- U
NOJIMMUKPOGHBIX UHekuusx. Bacteroides fragilis Takxe ycToH4YMBBI K MakpoJiniaM, 6eTa-1aKTaMam,
MEeTPOHH/Ia30/Iy U HEKOTOPbIM HOBBIM BHJaM (QTOPXHMHOJIOHAM. Pe3UCTEHTHOCTb K KapbaneHeMaM
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CTAHOBUTCS Bce 6oJiee 3HAYMMOM Mpo6JeMOM H3-3a Ype3MepHOro HMCIO0Jb30BaHUsA Iipernapara B
Tepanuu. MoJsieKy/lsipHble MexXaHU3Mbl Pa3BUTHs YCTOMYMBOCTH K KapbaneHeMaM y OaKTepui
BKJ/IIOYAIOT HECKOJIbKO ¢akTopoB. [lepBbili MeXaHHW3M CBs3aH C pPa3BUTHUEM MHOXECTBEHHOU
JIeKapCTBEHHOMN yCTOMYMBOCTH MUKPOOPIaHM3MOB Yepe3 3KCINOPT NnpenapaToB yepe3 3¢ Py3noHHYI0
CUCTeMY. JTOT MpOoLlecc NM03BoJisieT GaKTepUsiM U3beraTb HeraTUBHOI'O BO3JeMCTBUSI aHTHUOUOTHKA.
BTopoii MexaHU3M — CHUHTe3 OeTa-JlaKkTaMa3, 4YTO MpeJCTaB/seT COo00U KJIHYEBOM MeXaHU3M
ycroituuBocTH B. fragilis k 6eTa-1akTaMHbIM cOeJJMHEHUSIM, BKJIOYasl KapbaneHeMbl. ITH GepMeHThI
CNOCOOHBI TU/IPOJIM30BaTh KOJIbLO O6eTa-JJaKTaMHOT0 aHTUOHUOTHKA, JieJlasd ero HeakKTUBHBIM. TpeTui
MexaHU3M — U3MEeHEeHHs B CTPYKTYpe NeHULWIMH-cBsA3bIBaw1ux 6eskoB ([ICB), koTopele sABASIOTCA
IeJieBbIMU TOYKaMHU [Jis KapbamneHeMoB. MyTauuu B reHax, kogupywowmwux [ICb, MoryT npuBectu k
n3MeHeHU0 adPUHHOCTHU KapOanleHEMOB K 3TUM OeJIKaM, YTO /ieJIaeT UX MeHee YYBCTBUTEJTbHBIMU K
JleicTBUI0 aHTUOUOTHKA. ['eH cfiA urpaeT BaxkHY10 poJib B yCTOMYHUBOCTU K KapbaneHeMaM, 0COGEHHO Y
B. fragilis. OH koaupyeT 6e/10K, KOTOPBIN KOHGEepUPYeT yCTOMYMBOCTD K KapbaneHeMaM U ApyTruM 6eTa-
JIAKTaMHBIM aHTHUOMOTHKAM. JTOT 'eH MOXKeT ObITb F'OPHU30HTAJbHO Nepe/iaH MeXAY pasJu4YHBIMU
O6aKTepUsIMH, UYTO YBEJUYMBAEeT PUCK PACIPOCTPAHEHUS YCTOMYUBOCTU. BaKHOCTb NOHHWMaHMUA
MexaHM3Ma YCTONYMBOCTH K IPOTHBOMUKPOOHBIM IIpenapaTaM 3aKJII04aeTcsl BO U36ekaHue OIHNO0K
Ipy BbIGOpe ajlbTepHAaTHBHBIX MPOTUBOMUKPOOHBIX MpENnapaToB [Js Je4eHUs U NPOPUIaKTHUKHU
TsDKeJIbIX UHQeKUUHA. B JaHHOM cTaTbe pacCMOTpeHbl HECKOJIbKO MeXaHHW3MOB, BJIMUSIOLIMX Ha
ycToryuBoCcTh wtamMma B. fragilis k kap6aneHemam.

KioueBble cj10Ba: ycToluuBOoCThb, Bacteroides fragilis, 6eTa-n1akTamMasa, kapbaneHeM, reH, HHTU-
6UTOp, aHA3PO6, TPOTUBOMHUKPOOHBIN Mpenapar.

D.S. Bayanbek!, E.V. Zholdybaeva?, 0.Z. Ilderbayev*
IL.N. Gumilyov Eurasian National University, Astana, Kazakhstan
2National Center for Biotechnology, Astana, Kazakhstan

Molecular mechanisms of resistance of Bacteroides fragilis bacteria to carbapenem

Abstract. Carbapenems are generally the most successful group of antibacterial drugs due to the
combination of a wide spectrum of activity, rapid bactericidal effect, greater potential for the selection
of resistant strains and resistance compared to other classes of antibacterial drugs. Carbapenems are
potent antimicrobial agents that effective against a wide range of bacteria, including both gram-positive
and gram-negative types. Bacteroides fragilis is one of the important and frequently isolated bacteria
in clinical laboratories for mono- and polymicrobial infections. Bacteroides fragilis is also resistant to
macrolides, beta-lactams, metronidazole, and some newer fluoroquinolones. Carbapenem resistance is
considered a rapidly growing problem due to overuse of the drug in therapy. Molecular mechanisms of
carbapenem resistance in bacteria involve several factors. The first mechanism is associated with the
development of multidrug resistance in microorganisms through the export of drugs via efflux systems.
This process enables bacteria to avoid the negative effects of antibiotics. The second mechanism
involves the synthesis of beta-lactamases, which is a key factor in the resistance of Bacteroides fragilis
to beta-lactam compounds, including carbapenems. These enzymes are capable of hydrolyzing the
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beta-lactam ring of antibiotics, rendering them inactive. The third mechanism involves changes in the
structure of penicillin-binding proteins (PBPs), which are the target sites for carbapenems. Mutations in
genes encoding PBPs can lead to decreased affinity of carbapenems to these proteins, making them less
sensitive to the antibiotic. The cfiA gene plays an important role in carbapenem resistance, especially in
B. fragilis. It encodes a protein that confers resistance to carbapenems and other beta-lactam antibiotics.
This gene can be horizontally transferred between different bacteria, increasing the risk of resistance
spreading. Understanding the mechanism of antimicrobial resistance is important to avoid pitfalls when
selecting alternative antimicrobials for the treatment and prevention of severe infections. This article
examines several mechanisms that influence the resistance of B. fragilis strains to carbapenems.

Keywords: resistance, Bacteroides fragilis, b-lactamase, carbapenem, gene, inhibitor, anaerobe,
antibacterial drugs.
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EMTHXaH cTpeciHiH, 9p-TypJ/ii coMaToTUNTEPi 6ap 6i/1iM a/TylIbL/IaPAbIH,
aJlaHJaylIbUIBIK, JeHreliHe »)K9He ThIHbIC a1y KepceTKiluTepiHe acepi

A.E. CyneiimenoBa*' , P.K. TaraeBa' , H.B. UcaeBa? , A. Hyp>KaHKbI3bI"
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AHparna. Makasnazia eMTHXaH CTpeci 6apbIChIH/AFbI 9P-TYpJii coMaToTuIli 6ap 6iniM anyuibLIapAbIH
aJIlaHJAyIIbUIBIFBIHBIE, CUTYaTHUBTI XKoHe jKeKe MasacbI3/IblK JeHTeHiHiH, ChIPTKbl TBIHBIC aly KepceT-
KiurrepiniH oHbIH imwiHge: TeiHbIC any xuinirinig (TAXK), TeiHbICc any keseminig (TAK), exneniH Tipiigik
colibIMABLIBIFBIHBIH, (OTC), fAeM anyablH pesepBTik kesieMiHiH (JAPK), feM wbIFapyAblH pe3epBTik
keJieMiHiH ([JILIPK) kepceTkimTepi aHbIKTa/IFaH.

Kasipri ke3ze cTyzeHTTep/iH [eHcay/blFbl YJIKEH Hasap ayAapyAbl KaxeT eTefi, cebebi CcTyaeHTTep
6i3iH, MeMJIeKeTIMi3/liH TYpPFBIHAAPBIHBIH OKIJIZIK TONTAPBIHBIH 6ipi 601k TabbLIaAbL. YKac ypnakThIH
JleHCayJIbIFbl OHOJIOTHSJIBIK KoHe dJIeyMeTTiK ¢paKTop lap/AblH dcepiHeH KaJIbINTacapl. JK30TeHAIK dak-
TOpJIapfa OJIap/blH, OPraHU3MiHiH Te3IMAI/NIriH caKTay, KopllaFaH OpPTaHbIH, ©3repill OTbIPaThIH »KaFAal-
JlapblHa GelimMzesny KabineTi - 611iM anybuiapAblH, GU3UKAJBIK AaMy KaFAalblHa, MylLIeaepi MeH KyH-
eJiepiHiH *KyYMbICbIHA GalaHbICThl 60s1aAbl. JKoFapel GiniMre ToH ¢akTopJiap KelleHiHe Kasipri oKbITy
JKafFJalibiHAa GeliMJienny - OpraHuM3MHIH KOMIIEHCATOPJIBIK, KYHeJsepiHiH, aWTapJ/blKTall iueseHiciMeH
KYPETiH KypZeJii )koHe ie Kell leHTei/Ii 9/1eyMeTTiK-ICUX0pHU3H0/IOTUABIK TPOLecC 60JIbIN TabblIabI.

MasacheI3bIK - 6YJ1 aZlaMHbIH, 9MOLIMOHAJIbI HeMece GU3UKAJIBIK CTPECTIH )KOFaphlIayblHAH TYbIH/AN-
TbIH, ICHXUKACBIHBIH >Kali-KYHi, HAKTbI dJIeyMeTTiK Kaf/lailyiap/la, Ma3acbI3/bIK I1eH KOPKbIHBILITHI Ce3iHy
ypAici. Ma3achI3/bIK }KoHE IMOLMOHAJ /bl TYPAKThUIBIK GaKTOPIAPbIH 3€PTTEYAIH 63€KTIJIr, €H al/[bIMEH,
YaKbIT KeHICTIiriH/Je cTpecKe, CO3blIMa/Ibl ICUX03MOLMOHAIAb] LIMe/eHiCKe KaHe dJI-ayKaTKa KOPKbIHbILI
9KeJIeTiH Cy6beKTiHiH Ka3ipri eMipiHiH a3KcTpeMasibl CUIIaThl MEH JUHAMHUKAChIMEH aHbIKTa/Ia bl

ThIHBIC any *xyHeciHiH roMeocTasbl OHBIH KaJIbINThI KbI3MET aTKAPYbIHbIH MIHJETTI apThI 60JIbIN Tabbl-
JIaZpl KoHe GipKaTap (pU3MOIOTUSJIBIK MEXaHU3M/Ep KOMeTiMeH KAMTaMachl3 eTijielli, colapbly, imiHgaeri
OKIIeHIH, KOHAMLKA/IAYIIb] KbI3METi epeKille MaHbI3/bl OpbIH anazpbl. KYThblIAThIH aya TeMIlepaTypackl MeH
BUIFa/IIbL/IBIFbIHBIH, IeHe XKaFAaiIapbIHa CoHKeC KeJITipy - ThIHbIC XKO0J1JapbIHAAFbI KbIJIy-Macca aIMacy/blH
KYPAeJii npoleccTepiHiH apKacbIH/a »Ky3ere acbIpbliabl. KaabInThl XaFalAaFbl XoHe acipece, ThIHBIC aIy
Ky#eci maToJIorusichl Ke3iHzeri 6y/1 MpoLecTiH KeITereH acleKTijepi mikipTajacTbl Macesie 60JIbIN OThIP.

BizxiH 3epTTeyimisze ap-Typsti comaroTumni 6ap 6ipiHIIi Kypc CTYAeHTTepPiHiH OKYy KaFAaiiapbiHa 6eil-
iMmzenyi »xoHe QU3UKa/BIK KaGIIETTNIriHIH ToMeHeyi, eMTUXaHHAH KeWiHTi QHU3UOJIOTUSIBIK KepCeT-
KillTepiHiH e3repreHiri 6aiKaabl.

3epTTey 6apbicblHAA 6ipiHLII Kypc CTyAeHTTepi apacblH/ja aCTEHUK COMAaTOTHUII aHbIKTa/IFAH CTYJeHT-
TepJe eKe KoHe CUTYaTHUBTI MasachbI3/bIK JAeHTeHiHiH oTe KoFapbl KepceTKilli aHbIKTa1Abl, 6yJ Masa-
CbI3/IBIKTBIH, XKOFapblIaybl CTYAEHTTep/e GOJIBIN JKaTKAH >KaFAaliFa 3MOLMOHaN bl OeHiMaenyin xeT-
KIJIIKCI3ZIriH KepceTe/i.

Ma3zacbI3/|bIKThIH, XOFapbl AeHreli aJaMHbIH ICUXUKAJBIK, JleHCay/IbIFbIHA KAyill TOH/ipeai, HeBpOTH-
KaJIbIK, YKafF/laiyiap/iblH JaMybIHa bIKIAJ eTe/li. YHeMi Ma3achI3/IbIKThIH KOFaphl JIeHreliH ICUX0COMaTHKa-
JIBIK, TIaTOJIOTUSIHBIH JJaMyblHa 9KeJIeTiH »Kaf/jail peTiH/ie KapacTbIpaAbl.

Makasiazia eMTHXaH cTpeci 6apbIcbiHAA GipiHIII KypC CTYAeHTTepiHiH ThIHBIC Ay XXYHeCiHiH KepceT-
KillTepiH/e y/IKeH e3repicTep aHbIKTaIFaH: TUIIEPCTEHUK-CTYAEHTTePMEH oHe aCTeHUK-CTy,eHTTepMeH
CaJIbICTBIPFaH/la, HOPMOCTEHHUK-CTYLeHTTep/iH reMOJUHaMUKa/bIK, KOpCeTKilITepi alTap/bIKTal »KoFa-
Ppbl, 6YJ1 eMTHXaH CTPeCiHiH CTYyZAeHTTepAIH ThIHBIC aly XKUIJIIriHiH XoFapbLIayblHA dcepiH KepceTesi, 6y
KeIl /Iopexke/ie - ThIHbIC ajly KeJleMiHe JaHe a3 Jidpeke/ie - ThIHbIC ajly XKUiJlirine 6aitlaHbICTbI 60J1a/bl.

Ty#iH ce3aep: anaHAaylIbUIbIK, ©KHeHiH Tipuiinik ceiiibiMabuibirbl (OTC), feM anynblH pe3epBTik
kesieMi (JAPK), nem mwbirapy bl pesepBTik kesiemi (AIIPK), comaTorum.

Tycri: 29.04.2024; Makysaanabl: 24.05.2024; OniailH KopkeTimai: 27.09.2024
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Emmuxan cmpecinir; ap-mypai comamomunmepi 6ap OiriM aryuioiAapobll aAaHIAYUBIALLK Jer2eiiite KaHe mblHbIC
ary Kepcemxiuimepine acepi

Kipicne

’Korapfbl OKy OpbIHJApbIHJAFbl AJCTYpJii popMaTTaFbl OKYy Kasipri KeseHJe KypzeJi
npouecc 60/bIN TabblIa/bl, OJ1 YJIKEH KYLI MEH 3MOLMOHAJIAbl TYPAKTHIJIBIKTbI KQXKET eTe/i.
MHHOBaUAIBIK OiJ1iM 6epy KYKTeMeJiepiHiH MCUX03MOIUOHAJbI )KOHE UHTEJJIeKTyalAbIK
CTPECTIH, KOFaphbl JeHTreHi, OKy MpoLecCiHiH KapKbIHABLIbIFBI, 0iJiM KeJieMi MeH camacblHa
KOMBbLIATBIH TasanTap, eH 6acThIChI, 6eJICeH/ i KO3Faly PeXXUMiH Oy3y - Oi1iM anyuiblIap/blH,
ar3acbhIHbIH QYHKIUOHANbl MyMKIH/IKTEpiHe Tepic acep eTen.

Kasipri ke3eH/ie kofapbl 6iJ1iM 6epy KyHeciHiH y3/ikci3 pedpopManaHybl — 6ij1iM aayLibl-
JIapAblH, ar3acblHa Tepic acep eTeTiH cTpecc GpaKTOpJiapblHbIH 6cyiHe akeseni. KynaenikTi
eMip/ie *koHe OKY MPOIeCiH/le IMOIIMOHAJIAbI ICUXO0JIOTUSJBIK CTPECTIH, KOFapblaaybl, GU3HU-
KaJIbIK OeJICeH/IJIIKTiH TOMeH/leyi, MiHe3-KyJIbIK )XoHe PH3UO0JIOTUSAIBIK JeHreliepaeri Icuxo-
BereTaTUBTI AUCOYHKLIMAIAPAbIH AaMyblHA 9KeJieAi, OyJ KeliHHeH apTypJii 3TUOJIOTHUSJIBIK
aypyJlapblHa aliHaJ/1ybl MyMKiH [1].

ToiHbIC any xcylieci aF3aHbIH, XKeTeKILi XyhesiepiHiy 6ipi 601611 TaObLIA/bI )KOHE aF3aHbIH,
KOpllIaFaH OpTaHbIH dpTypJii PakTopJapblHa OeHim/iesy KabijJieTiH KeNnTereH >KoJJapMeH
aHbIKTalbl. OKyFa 6elimMzesny npouecive 6iiM anylmblaapAblH ThIHbIC a1y XyHeci 6eliM-
Jlesy KabisieTiMeH GU3UKabIK AAMY/bIH *Kal-KyWiH 3epTTey KaXKeTTiJliriH kepceTesi. 9cipece,
9pPTYpJii AeHe TUIITEPiHIH XeKe e3repiCcTepiH CaJbICTbIpMaJibl TypJe KapacTbIPYAbl KaXKeT
eTeji.

Ctpecc - 6yJ1 alaMHbIH, XXYHWKe Kyieci aMOIMOHA/AbI [IIaMa/laH ThIC )KYKTeMe ajIFaH Ke3/ie
naii/ja 60JIaTblH ThIM KYILTI >K9He Yy3aK ICUXOJIOTUSJIBIK, OJlaH 9pi PpH3UOJIOTHUANBIK Kayil
TOH/lipyTe JeiH aablll 6apaTbiH, XKaFaibl 60J1bIM Tabblaa/ibl. JKOFapFbl OKY OpbIHAAPbIH/IAF bl
OKYZbIH, O6eJsiceH/li »koHe eMicTi HaTHxkeci 1-11i KypcTaH-aK 6acTasia/ibl, COJ KbLIJapbl OKYy
OpHbIHA, OpTaFa 6erimMeny npoueci 6actanaapl. 1-11i Kypc cTy/leHTTepiHe 0Ky 6apbIChl Ke3iHae
KYHZEJIIKTI KyHJepre KaparaHJa €MTUXaHHbIH aJ/JblHAAaFbl KOPKBIHBIII — BeraTaTUBTIK
Kyhere aybIpTHasblK oKeseldi. EMTUXaHHBIH 6acblHa KapaFaH[a, eMTHXaHHbIH, asfbIH/A
CTYAEHTTIH 3MOLUOHaN/bl XKaffailbl e3repefi. CoHbIMeH, OeliMJesny mpoleci TeK KaHa
CTYIEHTTepre KOMILJIEKCTI KOMEK KOPCETETIH camnasiblK CUlIaTbIMeH eMecC, AFHU GU3HUO0JIoTrTap
MeH ICHUXOJIOTTAapAblH >XYMbICTapblHJa MaHbI3/Jbl OPbIH aJaTblH 6acKapy MpoleciMeH Je
epekiesneHeni [2-3].

fAFHY, apTYpJii COMAaTOTUNTET] CTYAEHTTEP aF3aCbIHbIH, GU3UO0JIOTUABIK KbI3METIHE EMTU-
XaH CTPECCiHiH acepiH 3epTTey 63eKTi Macesiesiep/iH 6ipi 60JibiN Tabblaa/ibI.

3epTTey XKYbICBIHbIH, MAKCAThI — 9P-TYpPJli COMAaTOTUNITEPi 6ap 6i/iM asyliblIapAbIH alaH-
JayLIbLJIBIK JeHTeliHe )KoHe ThIHBIC ajly KOpCeTKIlITepiHe eMTHUXaH CTPeCi 9CepiH aHbIKTaAYy.

3epTTey dicTepi

3eptTeyre oOs-®Papabu aTbiHAaFbl Kaszak yJATTBIK YHHBEPCUTETIHIH OHOJOTUSA KOHE
o6uoTtexHosiorus GakyabTeTiHiH xoHe JL.H. I'ymuneB arTbiHgarbl Eypasus yiaTTBIK YHH-
BEPCUTETIHIH a/nbl 6UOJIOTHS )XoHe TeHOMUKaA KadepacbIHblH, 17-20 3Kac apasibIFbIH/AAF bl
1-2 KypcTa OKUTBIH 9PTYpPJIi COMAaTOTHUIIKE KaTaTbIH 60 KbI3-CTYAEeHTTEP KATbICTHI.
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Cmydenmmep comamomunin aHbikmay M.B. YepHopyuykuli-llunbe ¢opmyaacsl 60lbiHWA
scypeizindi. CTyleHTTeP/iH, leHe caJiMaFblH, O0MbIH XKoHe Key/le LeH0epiH XiKTeyAi yCcbIHa/ bl
[4]. OnicTemeHiH MoHi: AeHe KOHCTUTYIMSCbIHA COMKeC cajsiMaKThl ecenTey. COMaTOTHITI
aHbIKTay yuliH MbIHaZal ¢opmysa OGoHbiHLIA ecenTenreH [lMHbe (coMaTHUKaJBIK JaMy)
unjekci ([1N) naiganaHblIAbL:

[luabe nHAEKCi = 60¥ibI - (Cca/IMaK, + Keyje meHo6epi)
MNn=L-(P+T),

MyHa¥FbI:

L - feHe y3bIHABIFBI (CM),

P - aeHe caamMarbl (Kr),

T - Keyze KybICbIHBIH, lIeHOepi (cM).

AJIbIHFaH CaHHBIH, KeJieci TyciHzipmeci 6ap:

- acTeHuKTep yuwiH — 30-aaH actawm, aFHy, [IU> 30;

- HopMocTeHUuKTep ywiH — 10-1HaH 30-ra geuin, aruy, [1U < 10 xxaHe 10-30;

- TMIIePCTEHUKTEpPre apHaJifaH »kyMbic — 10-HaH a3, aruu, [IM<10.

CTyneHTTepAiH Ma3acbi30bik deHeelll: dceke jxcaHe cumyamusmi masacwi3dbik — Y.J1.Cnunbeprep-
AiH F0.JI. XaHuH GeliMzaereH cayajsHaMachl apKblibl aHbIKTaAAbl. Cini6eprep-XaHUH cayaJi-
HaMachl apKblJIbl Ma3achbI3AbIK AeHreliH 40 cypak->kayanTapblHaH 3epTTEY HOTHXKECIH/ e Kepe
aJlaMbI3.

AsblHFaH HamuoiceHi Kesecidell 6aranaHadvl:

- 30-Fa geliH — TeMeH Ma3achbI3/bIK;

- 31-45 peiliH - opTalla Ma3acbI3/bIK;

- 46 x9He 0/1aH Jja K6l — »KOFapbl Ma3acChI3/IbIK,

Opmawa ma3acwvi3dblK IeHTediHeH esieyli aybITKyJIap epeKile Ha3ap ayAapy/ibl Tajal eTefi,
»KOFapbl Mas3acbhI3/ibIK aJlaMHbIH KYy3bIpETTIJIiri 6aFasaHaThIH KafFAanaap/ia ajJlaHAayblIbIK
»KaFJaiiblH JaMbITy TeHJEeHUUsIChbIH Oinaipeni. Byn kaFmaiija »karjjall MeH MiHJeTTepAiH
CyObeKTUBTIJIITIH a3alThlMN, TaObICKA JereH CeHIMAiIIK ce3iMiH KaJbINTacTbIpyFa 6aca Ha3ap
ayzapy Kepek.

Temen maszacwi30blK, KepiCiHIle, )kayalKepLIiJiK ce31MiH XKOFapblIaTyibl KaKeT eTeAi [5].

CTyneHTTepPAiIH mblHbIC a1y kKepcemkiwmepiH aHbikmayra Cnupozpagusi a0dici K010aHblAObI.

Cnuporpad KypaJsibl apKbl/bl KeJieci CbIpTKbI ThIHBIC aly KOPCeTKILITePi KApacTbIPbLIAbI:

- ThIHbIC any xuiiiri (TAXK);

- ToIHbIC any keseMi (TAK);

- OKIEeHiH TipuIiJik celibIMAbLIBIFBI (OTC);

- JleM LIbIFapy/blH pe3epBTik keseMi ([IPK):

- J1eM anyzbiH pe3epBTik kesieMi (JAPK) [6];

[cky3iHze feHi cay ajlaMmiap - YHUBEPCUTETTIH CTYAeHTTepi Tekcepinai. bapsblK 3epTTeyre
KaTbICyIlIbLJIap 3ePTTEYMEH TaHbICHII, OFaH *a30alla KeJicim 6epi.

Taxkipube yill SKCIEpUMEHTTIK *KaFAai/ia )Kyprisinai:
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- 1-xkafpaii: 1 - ceccusi 6acTanfaHFa JiediH yil anTa OypbiH (84eTTeri OKy KYHi »kafialblHAa
OKYy cabaKTapblHaH KeUiH eKi caFaTTaH KeliH)

- 2-)aFjail: 2 - eMTUXaH aj/blHjAa (oFaH AeliH 2510 MUHYT OYypbIH)

- 3-xkargau: 3 - eMTUXaHHaH KeHiH

Toxxipubesiep cTaHAAPTTHI dicTeMesiep OOMBIHINA XKYPri3iai. AJbIHFaH HaTWXKeaep Microsoft
Excell 6ardapaamacwl apKblabl cmamucmuka/blk mypde eHoeaol.

3epTTey HaTHXKeJIepi )KoHe TaJIKbLIay

EH angbIMeH CTyeHT-KbI3JapAbl 3 TYpJii coMaTOTUIIKe 66J1in anbll 3epTTefik (n=60).

CTyneHT-KbI3Zap illliH/€e eH Kol TapaJiFaH COMaTOTHII - HopMacTeHUKTep (43,3%), oslapaaH
eKi ece KeM — aCTEHUKTep 0O0JAbl, ajl TUIIEPCTEHUKTEP OapJiblK 3epPTTe/reH CTYAEeHTTEep/iH,
1/3 6eunirin Kypaasl (1-kecte).

Kecrte 1
CTyaeHTTEpAIH COMAaTOTHUII TYPJIEepPiHiH NPOLEHTTIK MeJilepi
JeHe 6iTimi CTyneHT-KbI3Zap caHbl, n=60 [IponieHTTIK MeJIepi
AcTeHuUKTED 14 23,3%
HopmocTenukTep 26 43,3%
['unepcreHUKTEP 20 33,3%

CTyneHTTiH YHUBEPCUTETTETI OKy 9peKeTi KebiHece CTPECTiK >KaFAaijlapMeH OGalJIaHbICTBI,
COH/IbIKTaH, CTYA,eHTTeP *KUi Ma3achbI3/IbIKTbI, )KyMKe KepHEeYiH ce3iHeTiHiH aTan eTyre 60J1a/ibl.

Ma3zachkI3/iblK, - OyJ1 bIKTUMaJ KUbIHJbIKTapAaH, KYTIereH »XepJeH, 9/leTTeri KoplliaFaH
OpTa MEeH iC-9peKeTTiH e3repyiHeH, »KaFbIM/Jbl HapceJiepAiH KelliryiHeH TYbIHJAAybl MYyM-
KiH TNCUXMKAJbIK KYW >KoHe OeJsirisii 6ip cumaTTafbl TaxipubesiepMeH KepiHeni (yaubiMm,
KOPKBIHBIII, ThIHBIIITBHIKTBI Oy3y k9He T.0.). Ma3achI3ibIK MCUXUKAJbIK CTPECTIH €H KYLITi
MeXaHU3M/epiHiH 6ipi ekeHi 6esriyi. Ma3acbI3AbIKThIH, KOFapblJiaybl CUMNIATUKAJBIK, XKYUKe
»KYWeCiHiH OeJsiceH/leHyiHe, )KYPeK bIpFaFbIHbIH ©3TeprilllTiriHiH TeMeH/eyiHe bIKNaJ eTill,
TUIOTaJaMyC-TUNO( U3 )KyHeCiH bIHTa/JaHAbIPYFa, KOPOHAPJIbIK ClIa3MHAaH TyblHJaFaH rumnep-
BEHTWISILIUSIFA, TOTBIFY CTPeCiHe, KAObIHY MeJMaTopJIapbIHbIH, *KOFapbLIayblHa acep eTei [7-10].

Y. Cniunbeprep Ma3achl3bIKThIH €Ki TYPiH aXKblpaTa/ibl: Hceke Ma3acbi30blK HaHe cumyamuemi
Ma3acwi30biK. Keke Ma3achI3/iblK 00beKTUBTI Kayilci3 xkafialiapAblH KEH ayKbIMbIH KAMTH/IbI
- )keKe OacbIHbIH, KaCUEeTi peTiH/e aslaHAayubLIblK. CUTyaTUBTI Ma3acbI3/bIK, 9[eTTe, afjaMFa
00BEeKTHBTI Kayin TeH/ipeTiH Oesriji 6ip »aFaalFa KbICKa Mep3iM/i peakuusl peTiHzae manaa
6o0J1a/bl.

Y.[. Cnunbeprepgiy, 10.J. XaHHHHIH CUTyaTHUBTI >XoHe >XeKe Ma3acCbI3JblK JeHrehiH
GafaJsiay LIKaJacbl CUTYaTUBTI KoHe jKeKe Ma3achI3/IbIK AeHTeliH cTpecke ce3iMTalbIKThIH,
»KeKe KOpCEeTKillli peTiH/e )KoHe TaKbIPBINTbIH, OeJITii 6ip [apexe/ e HeMece 6acKa Jlapexe/e
ce3iHy 6eMliMAisiriMeH cunaTTa/aThIH YKeKe KaCUeT PeTiH/le aHbIKTayFa MYMKIiH/IiK 6epe/i.
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Cnunbeprep-XaHUH TECT caya/lHaMacCbIHbIH HOTHXKeJIepiH TaJ/lay HOTHKeCiHJe ASCTypJi
OKy OapbICbIH/JA CTYAeHTTep/e Ma3achl3[bIKThIH KOFaphl, OpPTAalla XK9He TOMeH JeHreunepi
6ap ekeHiH aHbIKTaAAbI [11].

ByJ1 caya/iHaMa apKbl/Ibl KbI3-CTYAEHTTEPAIH CUTYaTUBTI XKoHe KeKe Ma3achbI3/bIK JeHIehJI-
epi aHbIKTanAbl. CTYLEHTTEPAIH XeKe )KoHe CUTyalMAJIbIK a/laHJAayIbLIbIFbIH 3€pPTTEY HOTHU-
KeJiepi eMTHUXaH TallCbIpbIN O0JFaHHAH COH, CTPECTIK XkKaFAanAa nanja 601aTbIHbIH KOPCETTI.

CTyneHTTepAiH ajllaHAayLIbLIbIK JeHreldi eMTUXaHFa AeWliH 3epTTe/ireH 060JIaThIH KoHE
OHBIH HOTHXKeJlepi, HAKThIpaK aluTcakK, CTyAeHTTepAiH Cniuabeprep apicTeMeci 60ibIHIIA 3epT-
Tey HoTUXeJlepi 1-cypeTTe KepceTiJreH.
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Cypert 1. CTygeHTepAiH eMTUXaHFa AeWiHri CUTyaTHMBTI Ma3achI3AbIFBIHBIH, KOpceTKimTepi

3epTTey >KYMBICBIHbIH, HOTWXKECIHAe emMmuxaHfa OelliH cumyamuemi Ma3acsbl30blK KOFapPbI
JleHreliHe CTyieHTTepAiH 16,7 %-bl ve xaHe oJIapAblH opTallia kepceTkimi 52,87+2,2 - 20% TeH
60J11b1. AJ1 CTyAeHTTepiH 65 %-bl Ma3acbI3AbIKTHIH OpTallla [leHreliHe e 00JIblI, OpTalla MaHi
runepcreHuktep 100 kepcetTi. KasifaH crypenTTepaid 15% cUTyaTUBTI ajlaHAaylUbLIbIKTbIH
TeMeH JeHreidiHe wue. OHbIH opTamackl 28 6asira TeH. Kaanmbl ocbl TON OOMbBIHIIA
HOMOCTEHHUKTEpP/E CUTYaTUBTI Ma3achI3AbIKThIH opTalia aeHreni 10,5+2,05-1b1 Kypabl.

2-cypeTTe KepCeTiIreH el CTyLeHTTePAiH emmuxaHura delliHel Ke3eHiHOe Jceke a/naHoay-
WoliblK deHeelliHIH HOTWXKeJiepi MblHaJlah OGoOJJbl: 3epTTeyAeri MajiiMeTTepre cyleHeTik
60JICaK, CTYJeHTTepAiH eMTHXaHFa JeWiHri >KeKe Ma3acbI3bIKThIH KOFapbl JeHTeui CTy-
neHTTepAid, 20%-1a OGaliKaiabl »koHe opTalia kepceTkimli 60%  HITHUXKeCiH KOpCeTTi.
Keke MasacbI3AbIK KOPCETKILITEPI eMTHXaHHAH KEeWiHTr KepcCeTKillleH CcajJbICThIpFaHAa
apTKaH/bIFbIH 6aliKayra 6osaabl. Kanran ctyaeHTTepAiH 20%-bl KeKe Ma3achI3/bIFbIHbIH,
TeMeH JeHreiiHe wue 6ousabl. Ocbl CTyAeHTTepAiH opTaula MaHI HOPMOCTEHUKTepAe
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13,7+0,7 % sgfHU TUNEpPCTeHUKTepMeH cajbICThIpFaHaa, 5,5+0,5 % »kofapel 60sbl. Keke
Ma3acbI3AbIKTbIH TOMEH J[eHreli aHbIKTa/IFaH aCTEHUKTEp COMATOTHUIITepAe Ke3ZJeclenzl
(2-cypet). CTyneHTTep/iH ajJlaHaylIbLIbIK AeHreili eMTUXaHHAH KelliH 3epTTesreH 60/1aThlH
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Cyper 2. CTyaeHTTep/iH eMTHUXaHFa AeHiHri ke3eHiHe Keke Ma3achI3AbIFbIHBIH, HOTIDKeIepi

3epTTey HOTHXKeCiH/le, 3-CypeTKe Hasap ayAapaTbiH 00JICAaK, eMMUXAHHAH KellHel CTyAeHT-
Tepaiy, 25 %-ma cumyamusemi Mma3acbi3dblKmbiH ©Te Kofapbl AeHreuti (45-80 6asn) 6ap
eKeHJiri aHbIKTa/AbL. OsapAbiH HOTHXKeJepi acTeHukTepae 38,1+0,81 6oJica, aj TMIIEpPCTEHUK
NeH HOPMOCTEHUKTep/le ellKaHJal Nmanbi3ablK KepceTinmeni. CtyaeHntrepaiy, 60%-b1 Ma3a-
CBI3/ILIKTBIH OpTallia AieHreiine (31-44 6as11) ve 60J1blI, aCTEHUKTEP/IiH opTaiia MaHi 61,9+0,98
Kypa/Zibl. [MnepcTeHUKTEP KaJiFaH €Ki COMaTOTHIl TypJiepiMeH ca/ibICTbIpFaH[A €H, YKOFapFbl
nabI3JbIK KepceTkim 85,6+0,74 6osica, an 81,4-bI HOPMOCTEHUKTEPAEH TYp/ibl. EMTUXaHHaH
KeHiH CTYJeHTTepAiH KairaH 15 %-bl CUTYaTHUBTI a/laHAaylIbLIbIKTBIH, TOMEH KoHe 6Te TOMEeH
neHreiin (20-30 6as) kepceTTi. OlapAbIH KepceTKillli acTeHUKTep/ie HOJ1/li, a1 TUIIEPCTEHUKTEP
14,4+0,8 ssiruu HopMecTeHUKTepre 18,6£0,5 KaparaHJa TeMeH 6oJbl. YKasinbl Ton 60MbIHILA
CUTYaTHBTI Ma3achI3/IbIKThIH opTalia AeHreii 37,95+1,6 6annapl Kypajbl (3-cyper).
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Cyper 3. CtyaeHTTep/iH eMTUXaHHAH KeHiHri CUTYaTUBTI Ma3achI3AbIK JeHreliHiH, HoTmKeepi
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4-cypeTTe KOpCETUITeHAeN eMMUXaHHAH KelliH Jceke Ma3acbl30blKMblH XOFapbl AeHreui
acteHukrepze, 32,3%-4a aHbIKTaJIbL.

’Kannel Ton GolbIHIIA TUNEPCTEHUKTEP MEH HOPMOCTEHUKTEpP/IE elIKaHAaW KepCeTKill
6oaMazbl. An ctymeHTTepaid 82,5 %-bl keke Mas3achI3AbIKTBbIH OpTalla JeHreiliHe uHe
runepcTeHuKTep 6osgbl. Osiap KasfaH eKi COMaTOTHMIl TypJiepiHe KapaFaH/Ja >KOFaphbl
6o0s1161. HopMocTeHuKkTep/iH opTaiia kepcetkimi 80,4+1,23 »xoHe acTeHUKTep 67,7 1,64
HOTMKeCiH KepceTTi. JKeke Ma3achI3/|bIKThIH, TOMEH AeHTeliHaeriiiepi 6ap acTeHUKTep aHbIK-
TaJIFaH »KOK. 2Kasnbl Ton 60#bIHILA MIIEPCTEHUKTEP/IiH opTalia kepceTkimi 17,5+1,67, an
HopMocTeHUuKTepAe 19,6 +1,54 naiibi3bl Kypabl (4-CypeT).

100

90 82,5 80,4

80
70 61,7
60

ACTEHHK
50

%

40 THIEPCTEHUK
H HOPMOCTEHHK
30 =

17,5196

I

20

10
0 0 0

Koraps (45-80 Oprama (31-44 Temen (20-30 6a.1)
0aJyn) 0as)

CyperT 4. CTygeHTTepAiH, eMTUXaHHAH KeHiHri )keke Ma3achbI3AbIK JeHreliHiH
HITHXKeJIepi

KopbIThIH/bLIaN KeJjle, Ma3acCbI3AbIKTBIH, KOFapbliaybl 6i1iM ajylmibLiapaa 60JblN KaTKaH
KaF[alFa 3MOLMOHAN/ bl GediMAeny/iiH MKeTKUIIKCI3ZIriH KepceTyli MyYMKIH >XoHe eMTHXaHHaH
KeUiHTi cTpeckKe Tikesiel 6alJIaHbICTHI A€l ONJIakMbI3.

CoHbIMEH, CTyJEeHTTep/iH, KebiciHJe Ma3achbI3/|bIKTbIH >KOFapbl >XoHe oOpTalla JAeHTewi
aHbIKTaJAbl. Ma3acbI3AbIKThIH, >KOFaphbl JeHreli aJaMHbIH, [ICUXHUKAJIBIK JeHCay/IbIFbIHA Kayill
TOHJAiIpe/i, HEBPOTUKAJIBIK KafJalap/blH AaMyblHa bIKNaJ eTefi. bipkaTtap 3epTTeyiinep
YHEMi Ma3achbI3AbIKThIH, KOFapbl JeHreWiH ICUXOCOMAaTHKAaJbIK IMaTOJIOTUAHBIH, JaMyblHA
9KeJIeTiH KaFJall peTiHAe KapacTbipagpbl [12-13].

MasacbI3IbIKTbIH, )KOFaphl AeHreii kebiHece 6i3/iH kaFJal/1a eMTUXaHHAH KeHiHri cTpecc,
OKyZaFbl COTCI3/IiIKTepre koHe 0JIapAbIH OoJialllaFbIHA JleTeH CeHiMci3/jikKe, AFHU Gesrisi 6ip
CITCi3ZiKTEp MeH KayinTepre 6ailslaHbICThI [14].

YHeMi MasachI3JbIK Ce3iMi ICHUXOJIOTUAJIBIK KaFJaWblHa Tepic acep eTeni: yHeMi Ma3a-
ChI3JIbIK CTpEeCKe alHaJaJibl )KoHe eMip/ie KoHe OKy ic-apeKeTiHJe epeKlle OpbIH aJsajbl.
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Ctpecke ce3iMTaIbIK 63iH-631 6aFrasay paKkTOpbIMeH OallJIaHbICThI. O3iH-63i 6aFasiaybl TOMEH
CTYyEeHTTep 63/epiH KabiseTci3 fen caHaW/ibl, KUbIHJbIKTapAbl >KEHE aJIMal/ibl XKoHe Kayill-
KaTepre TeTen 6epe aaMaijbl.

Keke MazachI3[bIKThIH, XOFaphl JleHreli KenTereH afjalapabl CyObeKTijiep oJapblH
6enesiHe, e3iH-631 6araJsiayblHA Kayin TeHAipeai AgereHai 6inaipeni. MyHaal cTyaeHTTepae
YKOFapbl 3MOLMOHAJNABI Ce3IMTaNAbIK OCAJABIKTBIH, Ce3IMTa/bIKTbIH >KOFapbllayblMeH
yisieceni, 6yJ1 KapbIM-KaTbIHACThI KUbIHAATaAbI [15-16].

AHBIKTa/IFaH Ma3acbI3AbIKThIH, KOFapbl JeHreui CTYAEeHTTIH KeKe JaMYbIHbIH KOJIau-
CBbI3/JIbIFbIH KOPCETYl MYMKIiH >KoHe CoMKeCiHIle, yHUBEPCUTETTET] OKY iC-9peKeTiHiH COTTi-
JliriHe Tepic acep eTezi. OKy 6apbICbIH/A CTYAEeHTTEP YHEMI TYpJii KUbIHJbIKTapFa Kesirezi
’KOHe 3HATKepJIiK, IMOLMOHAJ/bl, aKNapaTThIK XYKTeMeJsiepre Tam 6osiajbl. CTyJEeHTTIH
»KaHa KbI3MeTTI urepyje, KUbIH 6MIpJiK »Karjaujapfa JaublHAaNyJa Ma3acbI3/bIKThIH
peuJii xkoFapbl. OJ1 CTYIEHTTI *KyMbLIJbIpa alafibl, OFAH KaHAal Aa 6ip Macesesiep/i memyre
»KayallKeplIiJIiKIIeH KapayFa HeMece KepiciHllle — mWeJieHicTi, 6enrici3fikTi, caTci3fik ce3iMiHn
KaJIbIITacThIpyFa acep etefi [7-10].

dpmypai comamomunmezi cmydeHmmepoiy MblHbIC A4y HCYUeCiHiH Kbl3MemiHe eMmMuXaH
cmpecciHiy acepi 3epmmendi. Cniuporpadus ajici apKbljibl aCTeHHWK, HOPMACTEHUK >XOHE
TUNIEPCTEHUK COMATOTHUII Oap CTYAeHTTePAIH KeJiecCi ThIHBIC ally KOpCeTKIlITepi eMTUXaHFa
JlefiH, eMTHUXaH 6apbIChIH/A )KOHE eMTUXaHHAH KeliH 3epTTe/i:

- ThIHbIC any »xwuiniri (TAX) - agam KaabInThel KafFfakga 1 MUHYTTa AeM aly KUiJiri,
CaHMEH ecelTeJie/ii, KaJbINThbI XKaFal/ja epeceK ajaM ThIHbIIITbIKTA 1 MUHYTTa 16-20 THIHBIC
KO3FaJIbIChIH Kacal/bl.;

- ThIHBIC any kesieMi (TAK) - azjaM KasibInThI eM a1y Ke3iH/e ayaHblH 6eriji 6ip kesieMiH
KYTaJlbl )KoHe KaWlTa LiblFapazbl, oHbIH KesieMi 300-900 mu. bysn Ke3je KeJsieM TBIHBIC a1y
TepeHIiriHiH eJilieMi 6OJBIN ecenTeen;;

- OKIIeHiH, Tipuisik cbldbIMAbLIBIFBI (OTC) - Aemi 6apbiHIlA XXYTKAaHHAH KEHWiHri MaKcH-
MaJibJii TYpAe CbIPTKA WbIFapbliFaH ayaHblH MeJepi. O 3300-4900 mu Ten;

- JleMJi cbIpTKa liblFapy/AblH pe3epBTik keseMi ([AUIPK) - kKanbinThl karganga gemzi
ChIPTKA LIbIFAapFaHHAH KeWiH KOChIMIIIA TaFbl /1a aya KeJIeMiH LIbIFapyFa 60J1a/1bl, OHbIH KeJieMi
1000-1500 ma gemai imke any/blH pe3epBTiK KeJeMi;

- aeMai anyabiH pe3epBTik kesieMi (JJAPK) - KasbInThl xkaFaaiga AeMAi ilike TapTKaHHAH
KeWiH KocbIMIIIa TaFbl /ja aya KeJieMiH Ky TyFa 6oJ1abl, oHbIH MeJepi 2000-2500 mu TeH,. Bya
MeJlllep OKIEeHiH KOChIMIIIA Kepilly KabiJleTT/IiriH aHbIKTalbl.

3epTTey HaTH:KeJiepi OGOWBbIHILA CTYAEHTTepAe eMTUXaHFa JleliH ThIHbIC ally XKHUIMiri-HiH
(TAX) kepceTkilTepi acTeHUKTepAe opTalla ecenneH 17,1 peT/MuH 6oJica, ajl runepcre-
HUKTepAe 16,1 peT/MUH *koHe HOpMOCTeHUKTepae 15,9 peT/MUH 60/1/1bl. EMTHXaHHAH KeHiH
HOpMocTeHUKTepzae 17,1 peT/MuH, runepcrteHuktepfe 17 peT/MuH, acteHukTepge 19,2
peT/MuUH 60/bl. BapJbIK CTyeHTTepJe eMTUXaHHAH KeliHri ThIHbIC any *kuijiriniy (TAXK)
6acTanKpl KepCeTKIlITepiMeH caJibICTbIPFaH/ia )KOFapblaFaHbl aHbIKTaI/bI (5-cypeT).

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 133

Buorozusaavix eviavimoap cepuscol
ISSN: 2616-7034. eISSN: 2663-130X



A.E. Cyaeitmeriosa, P.K. Tamaesa, H.b. Vicaesa, A. Hypxanxoisvl

25
2 19,2
17 17,1
171.] 16,1 15,9
I |
= 15
=
Z B eMTUXAHFA Jeiiin
g ..
210 eMTHXaHHAH KeiiH
5
0
ACTEHUK THNEPCTEHUK  HOPMOCTEHHK

CypeTt 5. CTyaeHTTepAiH eMTUXaHFa AeHiHr1 )KOHEe eMTUXaHHAH KeliHri ThIHbIC aly *KUTIriHiH
(TAXK) xepceTkimTepi (peT/MuH)

Toinbic any >xuiniri (TAXK) kepceTkiliTepi eMTUXaHHAH KeliH keTepiseai. OHbIMEH KOcCa,
busrKabIK XyKTeMeJsiepre ThIHbIC ajy >xwuijiridiH, (TAXK) kepceTkimTepi opraHM3aMHiH aca
Te3iMi PU3UOJOTUSJBIK KepCeTKIlITePiHiH 6ipi ekeHi 6eriyi. By/llbIK eT »KyMbICbI 6KIIeZeri
aya aJiMacyblHa acep eTesl.
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Cyper 6. CTyaeHTTepAiH eMTUXaHFa AeHiHri )KoHe eMTHXaHHAaH KeHiHTi ThIHbIC a1y KeJIeMiHiH,
(TAK) kepceTKimTepi
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By/IIbIK eTTiH KYMbICbIHA OKIIeJleT] aya aJIMacy/blH KOFapbliaybl Oip KaFbIHAaH — aF3a/laFbl
XUMUAJBIK, ©3repicTepre, KoMipKbIIIKbIJI Ia3blHbIH XK9HE aJMacy[blH TOJIbIK TOTBbIKIAaFaH
eHIM/IepiHiH XHHaJybl, a1 eKiHLIi )KaFbIHAH KaFblHaH pedeKTOPJIbIK dcep biKnasa eTeai [17].
CTyneHTTepAiH eMTUXaHFa JeliHri xoHe KeriHri ThiHbIC any kesieMiHiH (TAK) kepceTkimepi
6-CypeTTe KepCeTiJIreH.

Teinbic any kesieMiHiH, (TAK) opTama MaHi KaiblnThl xafganga acreHukrepge 0,57+0,04
J, aJ eMTuxaHHaH KeHiH 1,25+0,10 a1 60/17bl, aJ TUNEPCTEHUKTEpPAE eMTHXaHFa JeliH
0,51+0,4 1, emTuxaHHaH keWiH 1,1+0,8 ;1 Kypazabl. HopMmocTeHUKTep/ie eMTUXaHHAH KeHiH
1,1 11 6oJica, eMTUXaHFa JAeliH 0,48 j1 60/1FaH/IbIFbI AHBIKTAJAbl. EMTHUXaH 6GapbIChbIH/AA ThIHbIC
any keJsieMiHiH (TAK) kepceTkillTepiHiH 6cy TeHJeHIUSACbIH 6aWKa/bIK, Oipak OyJ HerisiHeH
aJlaMHbIH aHTPONIOMETPHUKaJbIK MaJliMeTTepiHe e 6aiaHbICThI 60J1ybl MYMKiH (6-CypeT).

OKkneHiH mipwinik coiiibimdblabirsl (OTC) - 6apbiHILIA TEPEH JIEM aJbll, apThIHILIA 6AapbIHILIA
TEPEH, )KoHe CO3bIHKbI JIEM LIbIFapFaH/aFbl aya KeJieMi.

Cmydenmmepdiy emmuxaHFa deliiHel HaHe eMMUXAHHAH KelliHz2l 6KNeHIH MIpWiaik cbllibiM-
OblbirbiHbIH (OTC) kepcemkiwmepi 7-CypeTTe KepCeTiJreH.

OTC HeFypJIbIM YJIKEH 60J1Ca, COFYPJIbIM ThIHbIC K6JIEMiH TepeHJeTy MYMKIHILIJIIri )KOFapbl
6os1aZbl. By ekmeHiH »KaTTbIFy OapbICbIHAA aya aJMacTblpyblH >XeHinjeTeaAi. OpHbIHAH
TYpbIIl TYypFaH aZlaMJa OTbIpFaH aJlaMfa KaparaH/Ja OKIIeHiH TiplliJliK CbIMbIMABLJIBIFbI
(BTC) xofapbl. HerypJibIM ©KINEHiH KaHFa TOJIybl, OKIEHIH K9He KOKipeKTiH MaKCHMaJlb/lbl
KeHeloiHe KeJeprijiep Kylli »KoFapbl 60Jica, COFYPJIbIM 6KIEHiH TipIIiJiK ChIMbIM/bLJIbIFbI
(6TC) Temengeitai [18].
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Cypert 7. CTyaeHTTepAiH eMTUXaHFa AeHiHTi )KoHe KeHiHri eKneHiH, Tipmixik
ChINBIMABLIBIFBIHBIH, (OTC) KepceTKimTepiHiH 63repicrepi, g
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8-cypeTtTe kepceTinrengeit OTC runepcTeHUKTeEpAe eMTUXaHFa AeliH 1,5 JI, eMTUXaHHAH
KeliH 1,75 /1 Kypaca, a1l HOpMOCTEHUKTep/le eMTUXaHHAH AeuiH 1,6 Ji, eMTUXaHHAH KeMiH 1,67
Jl e3repAi. ACTeHUKTep/ie eMTUXaHHaH JieliH 1,43 J1, eMTuxaHHaH KeiiH 1,86 J1 e3repzi.

ByJ exneHiH Tipiisik cblibIMAbLIbIFbI (OTC) MasliMeTTepi OHbIH OpraHU3MHIH PHU3UKAJIBIK,
KYKTeMeJsiepre aca Te3iMAi GU3UO0JIOTUAMBIK 6JlleMi eKeH/IiriHiH, JaJ/1esi 60JbIn TabbLIaAbI.
@u3UKaJbIK )KYMbIC 6apbICbIH/IA OYJIIIBIK eTTepre OTTETiHIH Kol MeJiliepi )kyMcaJia/ibl.

By/IIBIK €T »KYMBIChI ©KIeJeri aya ajJMacy ThIHbIC aly/blH XUiJeyiHiH HaTHXKeci 60J1bIN
Tabbl1abl. PU3UKAJBIK KYKTEMeAEH KeWiH ThIHBIC alyAbIH KHUIJITi Jie, ThIHbIC TEPEHIr] e
ecefii. Bys1 ThIHBIC a/ly annapaTbIHbIH KYKTeMere 6edliM/ieyiHiH, panMoHaaAbl 9/ici 60JIbIN
Tabbl1agbl. JKylesi OY/IIBIK €T KYMbICbIH/IA ThIHBIC aly/blH paldOHaJ/bl KETIJreH TUIi
naiza 6os1a/bl. PU3UKaIbIK KATThIFYJIap dcepiMeH ThIHBIC aly/iblH, pe3epBTi MyMKiHAiKTepi
»KOFapblaai/bl. CHOPTIIbLIAPABIH, XKYHeJli CIOPT XKaTThIFyJapbl Ke3iHe OYJILIbIK eT 3KYMBbIChI
6apbIChIH/AA ThIHBIC ATV bIH HEUPO-TYMOPaJib/IbIK PETTENYi )KaKcapabl, ThIHBIC aJ1y )KyHeCiHiH,
KYMbICbl (PHU3HUKAJIBIK KYKTeMe OapbICblH/la OpraHU3MHIH, 6acKa »XyhesepiMeH yusaecimai
KbI3MeT eTei [19].

Emmuxanra detliHai scaHe eMMUXAHHAH KeliiHel deM anydeiy pezepemik kesemi ([JAPK) meH
dem wiviFapydviH peepemik kesemi ([JLLIPK) aHbIKTaIbl.

JeM mbirapyabiH pesepBTik kesieMi ([IIPK) actenukrepge emtuxanra geiin 1,37+0,14
JI, aJl eMTUXaHHaH KeWiH 1,69+0,20s1 6osaabl. HopMocTeHUKTepJe eMTUuxaHFa geiin 1,50 i,
eMTHXaHHaH KeWiH 1,57 s e3repji. [unepcreHukTepae eMTuxanfra geiid 1,41 Ji, eMTUXaHHAH
keliH 1,59 .1 e3repzi (8-cyperT).

eMTHUXaHFa IeiiH == eMTHUXAaHHAH KeHiH

CyperT 8. lem mibirapy/bliH pe3epBTiK KeseMiHiH (JIPK, 1) kepceTKimTepiHiH e3repicrepi
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JleMek 6yJ1 ereHimis, 6apJblK CTYAEeHTTepAe eMTUXaHHAH KeliH JeM alyAblH pe3epBTik
kesieMiHiH (JAPK) fe »xoHe feM mibiFapyiblH pe3epBTik keJsieMiHiH, ([APK) ne aliTapabikrait
»KOFapblIaFaHbl 0aiKasiabl. JleM anynabiH pe3epBTik keJieMi (JJAPK) MeH JeM HIbIFapy/iblH
pe3epBTik KeJsieMiHiH ([ILIPK) eMTrxaHHaH KeliHri e3apa alblpMallblIbIFbI 8, 9-cypeTTepae
KepCeTiJreH.

EMTHXaH Ke3iHze »KaTThIKINafraH aZaMJapZa ThIHbIC aJyAblH TepeHAIri eMec, KUiJiri
e3repezi. Os1ap/a ThIHbIC aybl Ui 6eTTik 60s1a4bl1. Bys ekneseri aya aMacyblH TUIMiTITiHIH,
TeMeH/leyiHe aJbln Keseai [18].

JleM anynbiH pe3epBTik kesieMi (JJAPK) MeH aeM mbirapyabiH pe3epBTik keseMi ([JIIPK)
6apsblK, 60 agamM/la eMTUXaHHAH KeWiH e3repreHiH aHFap/blK. OHbIMEH KOCa, aCTEHUKTepAe
JleM aTybIHbIH pe3epBTik kesieMi (JAPK) emTuxanra fentid 1,40+0,06 j1, an eMTUXaHHAH KeWiH
1,71+0,12 n e3repeni. HopMocTeHUKTepAe eMTUXaHHaH AeliH 1,45 J1, eMTHXaHHaH KeliH 1,63
J e3repAi. [MnepcTeHUKTEpAe eMTUXaHHAH AeuiH 1,41 Ji, eMTUXaHHaAH KeWiH 1,66 1 e3repai

(9-cyper).

eMTHXaHFa JACHIH I eMTHXaHHaH KeH1H
CypeTt 9. lem anyabiH pe3epBTik KeseMi (JAPK, 1) kepceTKimTepiHiH e3repicrepi
Bepinren masniMeTTep OGOWBIHILA THIHBIC a/ly KOPCETKILITEPiHIH JeHreli eMTHUXaH/JAFbl

CTpecc acepiHeH aF3ajla Ky3ere acaTblH KYPbUIbIMABIK-QYHKIMOHANABIK OedimMienyiisik
KYPbUIbIMJAPbIH OeJriieni.
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dusuKabIK XKYKTeMeJiep OYJIIIbIK eTTiH KYIIiH YIFalTa/bl, a1 aF3aHbl KOpIIaFaH OPTaHbIH
»KaFJalyiapblHa OelliMJienyiHe Jie acep eTefi. By/IIBIK eT KyKTeMeJsiepiHiH acepiHEeH XypekK
COFBICBIHBIH, KHUIJIITT KOFapblIaWAbl, XypeK OyJIIbIK eTTepi KYLUITipeK >XKUbIpbLIaJbl, KaH
KbICbIMbI )KOFapblJ1anibl. ByJIIIBIK €TTiH )KYMbIChHI Ke€3iH/e ThIHBIC aJly KUIJIIT] )KOFapblianbl,
JleM ajly TepeHJei/li, leM LIbIFapy Kylleie/i, eKneHiH aya aiMacy KabiseTi xkaKcapabl. by
Kap/JuopecnepaTopJibl )KyleHiH QyHKIIMOHANAbI )KaKcapyblHa akesefi [19].

AN TBIHBIC aNy *KYHeCiHIH CBIPTKbI TBIHBIC a/ly KOPCETKILITepi aCTeHUK- CTYJLeHT KbI3/Ja-
pPbIH/A KOFapbl 0O0JIbIN, aCTEHUK COMATOTMIIIHIH, eMTHUXaH CTpeciHe GediMAesyiHiH TeMeH
€KeHi Joae/1ieH .

EMTHXaHHaH KeUiHIi CTpecc »a¥FJaibl eKNeAeri aya aJiIMacyiblH KeJieMiH yiranTa/bl. Ken-
TereH 3epTTeyllisiep faJje/ien eTKeHAel, QU3MKaJbIK KYKTEMe KoHe CTpeccC Ke3iHzeri opra-
HU3M/ie CbIPTKBI ThIHBIC a1y bIH KapKbIH/bIIBIFbI KOII IeHrei/ie ThIHbIC TepeH/JiriHe )KoHe a3
JleHrel/ie ThIHbIC a1y KUIJIriHiH apTyblHa 6al/IaHBICTbI 60J1a/bl.

KopBITBIHABI

3epTTey HOTHIKECIHJle eH Kell TapajifaH comamomun - HopMmacTeHUKTep (43,3%), an
oJlap/laH eKi ece KeM — aCTEHUKTep >KJHe TUIepPCTEHUKTep OapJiblK 3epTTeJreH CTYAEHT-
KbI3apAblH 33% KypaFaHbl aHBIKTa/1bl.

AcTeHUK - CTYAeHTTepAe cumyamusmi Ma3acvli30blKmblH XOFapbl geHreui (45-80 6asn)
eMTUXaHFa AeliH 16,7 % 6oJsica, eMTUXaHHAH KeHiH 2 ece ecin, 38,1% KypafaH. A runep-
’KOHEe HOpPMAaCTEeHUK-CTYAeHTTepAe CUTYaTHUBTI Mas3acbI3[bIKTblH opTawa JAeHreui (31-44
6aJiy1) eMTUXaH CTpeci 6apbicbiHAAa — acTeHUKTepAe 20%-kKe TeMeH/JieN, ajl HOPMACTEHUK-
CTYJleHTTepAe auTapJiblKTah e3repMereH, aj THIepCTEHUKTepAe eMTuxaHfa Jeunin 100
%-Ke KeTiN, TMIepCTEHUK-CTYAEeHTEPAIH CcTpecke 6eHiMAiNiriHiH ToeMeH JieHreliH KepceTTi.
CuTyaTUBTI Ma3acbI3[bIKThIH, TeMeH aAeHreui (20-30 6asi) eMTuUxaH cTpeci GapbiCbIHJA
HopMacTeHUKTepZe 8,1 %-Ke FaHa apTca, TMIIepCTEHUKTEP/le EMTUXAHFa JeliH aHbIKTaJIMau,
eMTHXaHHaH KeliHn14,4 % KyparaHbl aHbIKTa/I/bI.

An sceke mazacvi3dbikmblH KepcemkiuimepiHe KeJiCEK YKeKe Ma3achI3bIKTbIH, XKOFaphl JleHreli
(45-80 6asn) Tek aCTEHUKTEPZE aHbIKTaJIbII, eMTHUXaHFa AeriH 18,1% 60Jica, eMTHXaHHAH KeuiH
eKi ece ocir, 32,3% KyparaH. ['1nep-KoHe HOpMaCTEHUK-CTYAEeHTTeP/ e XKeKe Ma3aCbI34bIKThIH,
opTalua aeHreii (31-44 6as) eMTHXaH cTpeci 6apbicbiHa acTeHUKTepae 15%-Ke TeMeH/er,
HOpPMaCTeHUK-CTY[eHTTep/ie e3repMereH, aJl THIepCTeHUKTep/e eMTruxaHHaH erin100 %-ke
keTKeH. JKeke Ma3acbI3ibIKTbIH TeMeH AeHreii (20-30 6a/y1) eMTHUXaH cTpeci 6apbICbIH/A
HOpMacTeHUKTepae 6%-Ke FaHa apTca, TMIIepCTeHUKTEPAe eMTHUXaHFa JieliH 5,5% Kypan, 6y
CcTpecke 6eriM/ieslyiHiH TOMEH JieHreliH KepCceTTi.

Y1l COMaTOTUNTE aHbIKTA/IFAH CUTYaTUBTI YK9HeE KeKe Ma3achI3/|bIKTbIH MOHAepi 60MbIHIIA
TUNIEPCTEHUK-CTYAEHTTePAe CTPeCCKe OeliM/ieyiHiH TOMeH AeHreii aHbIKTal/bl.

EMTHXaH CTpeciHiH CBIPTKbl TBIHBIC ajly KepceTKillTepiHe oacepiHe KeseTiH 60Jicak;
TUIep- }K9He HOPMACTeHUKTepZe eMTHXaHHAH KeUiH CbIPTKbI ThIHbIC a/ly KOpCETKIlITepiHAe
alTapJibIKTal e3repicTep aHBIKTAJMAajbl, aJl dCmeHuk-cmydeHmmepde eMTHUXaHHAH KeWiH
ThIHbIC asy xuijiri (TAX)-19,2 pet/muH, TeiHbIC any KeJieMi (TAK)-1,25 1, ekneHiH Tipiminik
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celibIMAbLIBIFBL (OTC)-1,8 1, em any/biH pe3epBTik keseMi (JAPK)-1,7 i1, neM wblFapy/biH
pe3epBTik keJsieMi (JLIPK)-1,7 1 aHbIKTan bl — O6yJ1 2)KOFapFbl KOPCETKILITEP.

CoHbIMeH, KOpBITbIHAbLIAKU KeJse, 17-20 xac apa/bIFbIHAAFbl 2-3 KypCcTa OKUTBIH 3p-
TYPJli COMaTOTUIIKe KaTaTblH 60 KbI3-CTYJEeHTTep apacblH/Ja 6TKIi3iJIreH 3epTTeyre CoUKec,
TUNIEPCTEHUKTEP/IIH, KeKe X9He CUTYaTUBTI Mas3acCbI3/bIFbIHBIH, KOFApFbl 00JIaTbIH/bIFbI
aHBIKTaJIbIN, OYJ1 COMAaTOTUIIKE He CTYAEHTTEep/iH CTpecke OGeliMaesnyiHiH TOMeH eKeHZiri
aHBIKTAJICA, aJl ThIHBIC a/ly KYMECiHIH CbIPTKbI THIHBIC ajlly KOPCETKIIITEPI aCTEHUK-CTYLEHT
KbI3ZIapblHJAa XOFapbl OO0JIbIN, ACTEHMK COMAaTOTHIIiHIH eMTHUXaH CTpeciHe OGeHiMJesnyiHiH
TOMEH €KeHi AaJienaeH .

Myaeniep KaKThIFBICHI

BapJsiblK aBTOpJIap MaKaJlaHbIH Ma3MYHbIH OKbIN TaHBICKAH JKoHE MY/Jiesiep KaKThIFbICHI
KOK.
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BiinssHMe 3K3aMeHalMuOHHOT 0 CTpecCa Ha YPOBEHDb TPEBOI'! U NNIOKA3ATEJ/IN AbIXdHHUA
06yqa10umxca C pa3HbIM COMATOTHUIIOM

AHHOTanus. B cTaTbe H3y4yeH ypoBeHb CUTYaTUBHOMN U JINYHOU TPEBOXXHOCTH CTYZEHTOB C pa3HbIMHU
COMATOTUIAMU, TaKXKe BHellIHUe N0Ka3aTeH AblXaHUs: YyacToTa AbixaHud (Y/1), AblxaTe/IbHbIN 06'beM
B nokoe (/|Om), ku3HeHHasaA eMKOCTb Jierkux (?KEJI), pesepBHbIl 06beM Bjoxa (POBj), pesepBHbIit
o6beMa BoiZoxa (POBb1g) nmpu sK3aMeHALMOHHOM CTpECe.
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B HacTosllee BpeMs 3[0pOBbe CTYJeHUYECKONW MOJIOJeXHU TpebyeT OOJIbIIOr0O BHHMAaHMU#A, Belb
CTYZAEHTHl fABJAIOTCA OJHOM M3 NpeACTaBUTEJbHBIX IPYNI HacesJeHUs Halled CTpaHbl. 3[0pOBbe

MOJIOJIOTO TIOKOJIEHUsI GOPMHUPYETCs MOJT BO3JAEHCTBUEM GHUOJIOTHYECKUX U COIUAIBbHBIX GaKTOPOB.
Cnoco6HOCTh COXPAHATh YCTOWYHUBOCTb CBOET0 OPraHU3Ma K 93K30TreHHbIM paKTopaMm, aZlallTHPOBAThCSA
K M3MEHSIOUIMMCS YCJOBHUSM OKPYKAKLeH cpefibl 3aBUCUT OT COCTOSIHUS PU3NUECKOTO Pa3BUTHUSA
obydaromuxcsi, GYHKLMOHUPOBAHUSI OpPraHOB U CHUCTeM. AJanTauuds K KoOMILIeKcy (aKTOpOB,
XapaKTepHBIX [Jisl BBICIIEH IKOJIbI B COBPEMEHHOU MeJaroruyeckoil cpejie, MpejacTaBJseT COO0OM
CJIOKHBIM 1 MHOTOYPOBHEBBIN COLMAIbHO-IICUX0-GHU3UOJI0THYECKHUI MPOIecC, COMPOBOXKAAIUNCS
3HAYMTEJIbHBIM HaNPsKEHHEM KOMIIEHCAaTOPHBIX CUCTEM OpraHU3Ma.

TpeBOXXHOCTD — MCUXUYECKOE COCTOSIHME YeJIOBEKa, CBI3aHHOE C MOBBIIIEHHBIM 3MOIIMOHATbHBIM
uin PU3NYEeCKHM HaNpsDKeHHWeM, CKJIOHHOCTBI) HCIBITHIBATH TPEBOrY U CTPaX B KOHKPETHBIX
COL[MA/IbHBIX CHUTYyalUsX. AKTYaJbHOCTb H3y4eHHUs (aKTOPOB TPEBOXKHOCTH U 3MOLMOHATBHOU
YCTOUYUBOCTH (TOJIEPAaHTHOCTHU) ONpeEJIeNISIeTCs, MPeXae BCEro, 3KCTPEMATBbHOCTBI0O U IUHAMHUKOU
TeKylLleHd XU3HU CyObeKTa, YTO MPUBOAUT €ro K CTPeccy, K XpOHUUEeCKOMY MCUX03MOIMOHATbHOMY
HaIpPSDKEHUIO U K CTPaxy B MPOCTPAHCTBE U BO BpEMEHH.

lomeocTa3s JibIxaTeJbHON CUCTEMBI SIBJISIETCA MPEATIOCHIIKON ee HOPMaJbHOT0 PYHKIIMOHUPOBAHUSA
U obecredynBaeTcs pAAOM (U3HMOJOTHUYECKUX MEXaHU3MOB, CpPeJd KOTOPBhIX OCOGEHHO BaXKHOeE
MEeCTO 3aHMUMaeT KOHAWIHMOHUpYUasd QYHKIHUsA JeTKUx. N3MeHeHHe TeMIlepaTypbl U BJIAXKHOCTH
B/IbIXaeMOI'0 BO3/lyXa K COCTOSIHUIO OpTraHHW3Ma OCYIIeCTBJseTCA 6Jiarofaps CJAOKHBIM IMpolieccaM
TEINnJoMaccoob6MeHa B /IbIXaTeJbHbIX NMYyTAX. MHOTHE acneKThbl 3TOr0 Mpoliecca B HOpMe U 0COGEHHO
[P NATOJIOTUU OPTAHOB A bIXaHUS MPEACTABASAIOT COO0M CHOPHBIE BOMPOCHI.

Hamre uccsiejoBaHue noka3asio CHIXKEHHE aZJall TAILMOHHBIX M PU3UYECKHX CTIOCOOHOCTEH CTYIEHTOB-
EPBOKYPCHUKOB C Pa3HbIM COMATOTHIIOM K YCJIOBUSAM 06ydeHHUs, U3MeHeHHe (PU3U0JOTHYeCKUX
HoKa3aTeJsied ocJie 3K3aMeHallMOHHOT0 CTpecca.

B xozie vicciejoBaHUSA y CTYAEHTOB-IEPBOKYPCHUKOB C aCTEHHUYECKHUM COMATOTHUIIOM OTMeYa/ITCh
OYeHb BbICOKHE YPOBHHM JUYHOU W CUTYaTHUBHOU TPEBOXKHOCTH, 3TO MOBBIIIEHUE TPEBOXXKHOCTH
CBU/IETEbCTBYET 0 HEJJOCTATOYHON SMOIMOHAIbHON aJal TALlM K KIKCTPEMATbHOU CUTYal[U. BbICOKMH
YPOBEHb TPEBOXXHOCTH YTPOXKAET IICUXHYECKOMY 3/0POBBI0 4YesIOBEKA, CHOCOOCTBYET PA3BUTHIO
HEBPOTHUYECKHUX COCTOSIHMH. BBICOKHI ypoBeHb MOCTOSTHHOW TPEBOXXHOCTH PAcCMaTpPUBAETCA KaK
COCTOSIHUE, TPUBO/ISAIIEE K PA3BUTUIO ICUXOCOMATHYECKOU MATOJOTHUH.

B cTaTbe Hccief0BaHbI TOKA3aTEeH AbIXaTeNIbHON CUCTEMBI Y CTYZEHTOB-TIEPBOKYPCHUKOB BO BpeMs
3K3aMeHa: 110 CPaBHEHMUIO CO CTY/leHTaMHU-TUIIepCTEHUKAMU U CTYJeHTaAMU-aCTeHUKAMH, Y CTYJIeHTOB-
HOPMOCTEHHKOB IOKa3aTeJu TeMOJUHAMHKH JOCTOBEPHO YBEJUYUIUCh, YTO CBHU/IETEBCTBYET, O
BJIMSTHUM 3K3aMEHAIlMOHHOTO CTPecca Ha IOCTOBEPHOE YBeJIMYEHHEe YaCTOThI JibIXaHHs, UTO B 60JIbIION
CTeleHHU CBA3aHO C 06bEMOM JIbIXaHUSA U B MEHbIIIEH CTENEeHH - C YaCTOTOU AbIXaHUSA UCCIeYEMbIX.

KiioueBble c10Ba: TPEBOXKHOCTD, XKM3HeHHas eMKocTb Jierkux (JKEJI), pesepBHbINA 06beM B/IOXa
(POBpg), pesepBHbIi 06 beMa Boifoxa (POBbIf), cTpecc, coMaToTHII.
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Influence of exam stress on the level of anxiety and respiratory indicators of the body
of students with different somatotypes

Abstract. The article studied the level of situational and personal anxiety of students with different
somatotypes, as well as external indicators of breathing: respiratory rate (RR), tidal volume at rest
(TVR), vital capacity (VC), inspiratory reserve volume (IRV), expiratory reserve volume (ERV) under
exam stress.

Currently, the health of students requires a lot of attention, because students are one of the
representative groups of the population of our country. The health of the younger generation is formed
under the influence of biological and social factors. The ability to maintain the resistance of one’s body to
exogenous factors and to adapt to changing environmental conditions depends on the state of physical
development of students, the functioning of organs and systems. Adaptation to a complex of factors
characteristic of higher education in a modern pedagogical environment is a complex and multi-level
socio-psycho-physiological process, accompanied by significant tension in the body’s compensatory
systems.

Anxiety is a mental state of a person associated with increased emotional or physical stress, a
tendency to experience anxiety and fear in specific social situations. The relevance of studying the
factors of anxiety and emotional stability (tolerance) is determined, first of all, by the extremity and
dynamics of the subject’s current life, which leads him to stress, chronic psycho-emotional tension and
fear in space and time.

Homeostasis of the respiratory system is a prerequisite for its normal functioning and is ensured by
a number of physiological mechanisms, among which the conditioning function of the lungs occupies a
particularly important place. The change in temperature and humidity of inhaled air to the state of the
body is carried out due to complex processes of heat and mass transfer in the respiratory tract. Many
aspects of this process in normal conditions and especially in pathologies of the respiratory system are
controversial issues.

Our study showed a decrease in the adaptive and physical abilities of first-year students with different
somatotypes to learning conditions, and changes in physiological indicators after exam stress.

During the study, first-year students with an asthenic somatotype had very high levels of personal
and situational anxiety; this increase in anxiety indicates insufficient emotional adaptation to an
extreme situation. A high level of anxiety threatens a person’s mental health and contributes to the
development of neurotic conditions. A high level of constant anxiety is considered as a condition leading
to the development of psychosomatic pathology.

The article examines the indicators of the respiratory system in first-year students during the exam: in
comparison with hypersthenic students and asthenic students, normosthenic students have significantly
increased hemodynamic indicators, which indicates the influence of exam stress on a significant increase
in respiratory rate, which is a large factor. Degree is related to the volume of breathing and, to a lesser
extent, to the breathing frequency of the subjects.

Key words: anxiety, vital capacity (VC), inspiratory reserve volume (IRV), expiratory reserve volume
(ERV), stress, somatotype.
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Abstract. The problem of human exposure to ionizing radiation has attracted
increasing attention in various scientific fields. Recently, a substantial amount
of data has been collected on the age-related risks associated with radiation
exposure, which has enabled researchers to uncover the relationship between
ionizing radiation and cellular senescence. This has led to the search for cellular
targets of radiation, with mitochondria being one of the identified targets.
Ionizing radiation causes mitochondrial dysfunction and the emergence
of a characteristic age-related phenotype in cells, including increased ROS
production, SASP development, changes in the epigenetic profile, and genomic
instability. Mitochondrial dysfunction is often underestimated as a crucial
hallmark of cellular senescence, and its underlying mechanisms are extensive
and complex. In particular, mitochondrial miRNAs (mitomiRs) that regulate
mitochondrial gene expression, and consequently, the function and dynamics of
the organelles themselves, are of particular interest. Considering that mitomiRs
are highly sensitive to even minor disturbances arising from irradiation,
resulting in significant changes in their expression, they may serve as promising
biomarkers of radiation exposure. In this review, we examine the evidence
supporting the key role of mitomiRs in radiation-induced cellular senescence
and integrate the latest knowledge on the underlying molecular mechanisms of
this interaction.

Keywords: cellular senescence, ionizing radiation, mitochondria, mitomiRs,
mitochondrial dysfunction, SASP.
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Introduction

Questions regarding the mechanisms of organism aging and the possibility of its slowing
down have been of interest to the scientific community for several decades. Considering that
the solution to complex processes often lies in details, the cellular theory of aging was proposed
at the end of the 20th century [1]. The paradigm of the proposed theory is that, by studying
the mechanisms of aging of individual cells, one can obtain an idea of the aging process of
the organism as a whole. In the following years, the cellular theory of aging has been widely
recognized and is now generally accepted [2-4]. In scientific literature, the term “cellular aging”
or “senescence” is defined as an irreversible cell cycle arrest occurring in response to various
stressors and acquiring a characteristic secretory phenotype [5].

The concept of the exposome, which encompasses the effects of the environment on an
individual throughout its lifespan, is of great importance in senescence [6,7]. For the most
part, it concerns the interaction between the (epi)genome and individual components of the
exposome, such as ionizing radiation, UV irradiation, and toxins [7,8]. Recently, environmental
radiation pollution has garnered considerable attention due to the extensive utilization of
ionizing radiation across diverse aspects of life. People are exposed to radiation in various ways,
ranging from natural sources of exposure [9] to industry [10], as well as a broad spectrum of
medical procedures that involve the use of X-rays [11,12].

The effects of ionizing radiation on cells can vary depending on factors such as the dose,
power, LET, and duration of irradiation Sometimes, cellular response mechanisms can mitigate
the negative consequences of radiation exposure. On other occasions, however, they may result
in apoptosis or senescence [13]. Double-strand breaks (DSBs) in DNA are the most destructive
effect of radiation. lonizing radiation can cause DSBs directly or indirectly by generating reactive
oxygen species (ROS) and causing mitochondrial dysfunction [14].

MiRNAs are significantly involved in the response to DNA damage, cell death, and tumor
aggression [15-18]. The main role of these small non-coding RNA molecules in organisms is
the regulation of target genes expression [19]. Although miRNAs are commonly thought of as
repressors that "switch off" target genes, it is important to recognize that they can also function
as activators, promoting their targets [20]. Multiple miRNAs can enhance or repress translation
depending on the state of the cell cycle [20,21]. The regulatory network that determines the
relationship between miRNAs and mRNAs is complex and multifaceted. On the one hand, a
miRNA can influence the functionality of one or several mRNAs. Conversely, the expression
of mRNA transcript can be modulated by many different miRNAs [22]. This flexibility of the
interaction system makes it possible to regulate biological processes on a large scale.

As noted earlier, ionizing radiation poses a threat to genome integrity. Given the inherent
role of miRNAs as regulators, it is reasonable to assume that they are also involved in cellular
response to radiation. However, the involvement of specific miRNAs remains unclear. Much of
the available data indicate differential expression of miRNAs under the influence of ionizing
radiation [23]. By employing high-throughput technologies such as sequencing, PCR-RT, and
others, certain miRNAs have been identified with altered expression levels following irradiation
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[16,24]. Although the scientific community has a wealth of knowledge about miRNAs, there is
still incomplete information regarding their radiosensitivity and radioresistance. Researchers
are still working on identifying particular miRNAs that show significant changes due to radiation
exposure, with the aim of utilizing them to monitor the consequences of ionizing radiation.

In this review, we discuss promising mitochondrial miRNAs associated with radiation-
induced cellular senescence. We hope that our findings, along with future studies examining
the mechanisms of radiation-induced changes in mitochondrial function and miRNAs, will
significantly contribute to the development of senotherapy and therapeutic approaches for
mitigating the harmful effects of radiation exposure.

1. The Mitochondrial Basis of Cellular Senescence

The history of studying the role of mitochondria in cellular senescence processes began
with the Free Radical Theory of Aging (FRTA). According to FRTA, aging is mediated by the
accumulation of cellular damage initiated by free radicals [25]. Therefore, scientists have
focused their attention on mitochondria, the main source of ROS [26]. Currently, the significance
of FRTA is being called into question, and various interpretations of ROS's function in the aging
process are being developed. ROS serves as essential signaling molecules that relay information
to cells about potential danger and enable them to respond to stress [27]. However, excessive
accumulation of ROS leads to molecular damage and oxidative stress, which is characterized by
an imbalance between excessive ROS production and the ability of the cell's antioxidant system
to cope with it [8].

Thus, the idea of FRTA in its pristine form, although disputed, once served as a solid
foundation for studying the relationship between mitochondria and senescence. Over the past
few years, the concept of the negative role of ROS has been revised and presented based on
the gradual response hypothesis [28]. ROS is thought to function as a stress signal in response
to age-related damage, indicating elevated levels of free radicals as a result rather than a
cause of aging. However, excess ROS can exceed the antioxidant capacity of the cell, provoking
oxidative damage, and ultimately contributing to age-related genomic instability [27,28]. This
duality of ROS is well demonstrated by the influence of exposome components [8]. In addition
to intracellular sources, oxidants are actively formed because of external triggers, particularly
radiation. The connection between the indirect negative effects of ionizing radiation and
oxidative stress in irradiated cells is closely intertwined with the process of radiolysis of water,
which promotes the increased formation of intracellular ROS [29].

In addition to the impaired antioxidant system and increased ROS levels, the mitochondria's
involvementin cellular senescence is also attributed to their own genome [30,31]. Mitochondrial
DNA (mtDNA) is a vulnerable target of both exogenous and endogenous factors. Accumulation
of mtDNA mutations leads to changes in mitochondrial biogenesis and dysfunction, which in
turn initiate premature cellular senescence and the manifestation of an age-related phenotype
[32-35] Changes in the number of mtDNA copies have been proposed as biomarkers of
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mitochondrial dysfunction in response to ionizing radiation [36]. Senescent cells have increased
levels of cytosolic mtDNA [37] and a high frequency of mtDNA mutations [38].

The release of mtDNA under conditions of metabolic stress leads to activation of the cGAS-
STING pathway, mediating the development of the senescence-associated secretory phenotype
(SASP) [39]. Senescent cells produce numerous signalling molecules in their microenvironment,
including proinflammatory cytokines, chemokines, growth factors, and proteases, the most
extensively considered of which are IL-1a, IL-1, IL-6, IL-8, TNF-a, and MMP-1. The association
of these molecules represents a major component of SASPs that contributes to the maintenance
of cellular senescence [40]. Additionally, higher levels of ROS [31] and DNA damage can trigger
the activation of the NF-kB family of transcription factors, which play a significant role in
responding to stress and regulating a vast array of genes [41]. NF-kB, along with cGAS-STING,
acts as one of the main inducers of SASP [42]. Interestingly, treatment of senescent cells with
antioxidants decreases ROS levels and inhibits NF-kB pathway activation; however, direct
inactivation of NF-kB has no effect on ROS production [43].

Furthermore, mitochondrial dysfunction triggers the onset of a specific type of cellular
senescence known as mitochondrial dysfunction-associated senescence (MiDAS). The signs of
MiDAS in senescent cells are typically related to a decrease in the NAD+/NADH coenzyme ratio,
rather than mtDNA or ROS, which leads to the activation of AMP-activated protein kinase (AMPK)
[44]. Similarly, AMPK activation, increased ROS, increased mitochondrial mass and mtDNA
were demonstrated in a study on the manifestation of stress-induced cellular senescence [45].
Mitochondrial metabolism is highly dependent on the NAD+/NADH ratio [46,47]. Disruption
of mitochondrial metabolism can have serious consequences, including interference with
epigenetic regulation. The interaction of mitochondria with epigenetic markers can also be
disturbed by environmental pollutants [46]. Interestingly, the aryl hydrocarbon receptor
(AhR) was recently proposed as a model of the “exposome receptor”. AhR activation has been
reported to occur in response to exposure to environmental pollutants, initiating a range of
toxic events through mitochondrial dysfunction [46]. AhR is involved in many physiological
processes, including pathological conditions, through epigenetic mechanisms involving
miRNAs. AhR-dependent expression of miRNAs depends on cell type, ligand, and other aspects
[48]. A protective function of AhR in the context of oxidative DNA damage through its agonist
B-naphthoflavone (BNF) has been observed without affecting ROS levels in cells. Exposure to
ionizing radiation leads to AhR activation [49], and the suppression of apoptosis and cell cycle
arrest in a BNF-dependent manner [50].

These and other observations confirm the existence of a strong relationship between
mitochondria and cellular senescence (Figure 1). This relationship was further confirmed by
experiments in which mitochondria-depleted cells exposed to various senescence-inducing
stressors (i - X-ray irradiation, ii - oxidative stress, iii - oncogene-induced senescence, and iv -
replicative senescence) showed a decrease in the level of ROS, SASP factors, and other signs of
senescence phenotype [51].
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Figure 1. Relationship between mitochondrial dysfunction and cellular senescence

The mitochondria in senescent cells show several changes in terms of function, structure,
and dynamics. Oxidative stress, damage and accumulation of mitochondrial DNA (mtDNA)
mutations, impaired antioxidant systems, and mitophagy have been observed in senescent cells.
Structural changes are mediated by the elongation of mitochondria and an increase in their
total mass. Adenosine 5'-triphosphate (ATP) levels are reduced, there is an imbalance in the
NAD+/NADH ratio, and excessive production of reactive oxygen species (ROS) is demonstrated.

2. Mitochondrial miRNAs in Cellular Senescence

The previously presented data indicate the extensive involvement of miRNAs in the regulation
of multiple cellular processes, including the intriguing relationship of the “exposomal receptor”
AhR with epigenetic mechanism [48], as well as the influence of redoximiRs on the expression
of genes responsible for ROS generation and antioxidant defence [8,52,53]. Previous research,
including ours, has demonstrated that exposure to ecotoxicants triggers a variety of cytotoxic
effects. Specifically, the effect of chrysotile on cells is dose-dependent, resulting in increased
levels of ROS and the development of oxidative stress, as well as a significant increase in the level
of free-circulating mtDNA and decreased cell viability. Notably, surviving cells exhibit altered
miRNAs expression [54]. Therefore, changes in the miRNA profile are a manifestation of the
cellular response to toxic factors. This suggests a key role for miRNAs in stress-induced cellular
senescence. In particular, mitomiRs, miRNAs localized in mitochondria and controlling their
function, occupy a separate area of interest [55]. The study of mitomiRs holds significant promise
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in the diagnosis and treatment of various diseases. The regulation of mitochondria by mitomiRs
plays a crucial role in the pathophysiology of numerous diseases that result from mitochondrial
dysfunction. Our previous research highlighted the significant role of mitochondrial miRNAs in
the development of radon-induced and asbestos-induced lung cancer [56-58].

Some mitomiRs, known as SA-mitomiRs, have been reported to promote cellular senescence
by affecting various pathways, including regulating p53/p21/p16/pRb signalling proteins as
well as promoting SASP (Figure 2) [59,60].p53/p21and p16/pRbrepresent two complementary
pathways involved in the regulation of cellular senescence. Both pathways are implicated in
the initiation and duration of senescence. Although the p53/p21 pathway allows the initiation
of cellular senescence, p16/pRb is responsible for its maintenance [61]. It has been observed
that acute DNA damage under conditions of replicative senescence leads to temporary arrest
of the cell cycle due to p53/p21 activation. In contrast, persistent DNA damage initiates p16/
pRb expression, which ultimately promotes cellular senescence [62]. Regarding SASP and
inflammation, the close relationship between SASP and senescence is well-documented [63].
Using bioinformatics analysis, Rippo et al. [64] showed that some mitomiRs (let-7b, miR-146a,
-133b, -1064a, -19b, -20a, -344a, -181a, and miR-221) are involved in cellular senescence via
inflammation. Previously, it was proposed to update FRTA by unifying oxidation, age-related
changes in mitochondrial function, and immune system function into the concept of “oxi-
inflamm-aging” [65].

2.1. miR-146a

miR-146a is one of the most extensively investigated mitomiRs that are associated with the
regulation of SASPs. It is particularly intriguing to note the relationship between miR-146a and
cellular senescence, as well as inflammation. The activation of NF-kB initiates the transcription of
mediators of SASP and miR-146a, which subsequently regulates TRAF6 and IRAK1 [66]. Through
a negative feedback pathway, miR-146a acts as a negative regulator of inflammation by reducing
the expression of proinflammatory cytokines [67-69]. However, the direct expression of miR-
146a in senescent cells remains unclear. According to the study, there was an increase in the
expression of miR-146a, as well as miR-181a and miR-34a, in the mitochondria of replicatively
senescent human umbilical vein endothelial cells (sSHUVECs) when compared to younger cells
(YHUVECs) [70]. Similarly, miRNAs profiling in sHUVECs showed high activation of miR-146a,
miR-9, miR-204 and miR-367 and their association with inflammation through toll-like receptor
(TLR) signaling pathways [71]. Another investigation was conducted on sHUVECs, which
demonstrated that miR-146a levels decreased as cells aged, and its overexpression led to fewer
SA-B-gal-positive cells [72]. The targeting analysis showed that miR-146a targets NOX4 (NAPDH
oxidase 4). Inhibition of NOX4 has been linked to reduced ROS generation, decreased oxidative
stress and inflammation, and suppressed expression of VCAM-1 and ICAM-1 proteins [73].
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Figure 2. Venn diagram showing the mitomiRs involved in cellular senescence (SA-mitomiRs).

Schematic representation of the mitomiRs involved in cellular senescence through three
major senescence mechanisms: the p53/p21 pathway (green circle), the p16/pRb pathway
(blue circle), and SASP-induced inflammation (red circle). Common SA-mitomiRs for several
mechanisms were presented at the intersection

2.2. miR-34a

The role of miR-34a as a significant inhibitory regulator of SIRT1 has been widely recognized
and its involvement in the p53/p21 pathway is commonly referenced [60,74]. Sirtuins, more
commonly known as SIRTs, play a important role in regulating mitochondrial function and
overseeing the quality control of mitochondria through the process of mitophagy [75]. During
cellular senescence, SIRT1 is identified as an autophagy substrate and undergoes cytoplasmic
autophagosomal-lysosomal degradation via the major autophagy marker LC3 [76]. As SIRT1
levels decline with age, it may be linked to its ability to negatively regulate the expression of
SASP factors [77]. Thus, we propose SIRT1 as an antagonist of senescence. These findings are
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supported by a study on stress-induced senescence of human retinal endothelial cells (HuRECs),
which showed increased expression of miR-34a, p21, and p16, and decreased levels of SIRT1.
Accompanying these changes were impaired mitochondrial function and decreased levels
of mitochondrial biogenesis factors such as PGC-1a, NRF1, and TFAM. However, the use of a
miR-34a inhibitor prevented the observed mitochondrial dysfunction and stopped the overall
increase in senescence markers [78].

2.3. miR-181a

Returning to the versatility of miRNAs in interacting with mRNAs, it is noteworthy that
miR-34a is just one of several regulators of SIRT1. As reported by Munk et al. [60], miR-181a
also targets SIRT1, allowing for the modulation of cellular senescence through p53 activation.
Although miR-181a targeting SIRT1 may function as a senescence accelerator, some sources
contradict this and suggest that it is the suppression of miR-181a-5p, along with the inhibition of
miR-30a-3p and the overexpression of miR-30a-5p, that promotes cellular senescence [79]. his
finding is inconsistent with the study by Huang et al. [80], which demonstrated that inhibition
of miR-181a reduces stress-induced cellular senescence and oxidative stress.

2.4. miR-17-92 cluster: miR-19b and miR-20a

miR-17-92, one of the most well-studied clusters that includes miR-19b and miR-20a, has
garnered significant interest since its discovery due to its oncogenic properties and link to
aging [81]. A comprehensive study of multiple replicative senescence models demonstrated the
suppression of miR-19b and miR-20a in six of them [82]. Apart from its role in tumorigenesis,
the miR-17-92 cluster has also been shown to inhibit oncogene-induced cellular senescence
by targeting p21 through miR-20a and miR-17, which slow down RAS-induced senescence in
primary human fibroblasts B] and WI38 [83]. Consequently, the miR-17-92 cluster highlights
the interconnectedness of cellular senescence with the processes of carcinogenesis.

2.5. miR-29a-3p

miR-29 and miR-30 members of the family, which are regulated by pRb, exhibit heightened
expression during both normal and premature senescence. These miRNAs have been implicated
in the control of cellular senescence by suppressing the oncogene B-Myb [84]. Previous
research has demonstrated that inhibition of B-Myb alone is sufficient to trigger senescence
[85]. A comprehensive miRNA profiling analysis of human umbilical cord mesenchymal stem
cells (UCMSCs) and cord blood mesenchymal stem cells (CBMSCs) identified 170 differentially
expressed miRNAs, among which 83 miRNAs, including miR-29a-3p, were upregulated, while
the remaining 87 miRNAs were downregulated [86].

2.6. miR-15b, miR-24 and miR-25

miR-15b, miR-24, and miR-25 have been found to act as inhibitors of cellular senescence,
targeting MKK4 (mitogen-activated protein kinase kinase 4), which is significantly increased
in senescent cells [87]. By inhibiting MKK4, these miRNAs suppress the p16/pRb pathway and
delay the senescence of WI-38 fibroblasts. On the other hand, decreased expression of these
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miRNAs promotes the senescent phenotype [88]. In addition, miR-25, in combination with
miR-30d, negatively regulates the TP53 gene by reducing p53 protein levels and delaying the
senescence process [89].

2.7. let-7 family: let-7b

let-7b is part of the largest and most conserved family of let-7 miRNAs. In their comprehensive
study, Giuliani et al. [90] investigated the potential role of several senescence-associated
mitomiRs, including let-7b, in the oxidative, inflammatory, and energy status of senescent cells,
with a particular focus on let-7b, miR-1, and miR-146a-5p. By targeting mitochondrial proteins
such as ATP6, ATP8, COX2, and ND5 [91], let-7b plays a critical role in mitochondrial function.
Disruption of let-7b expression may lead to a loss of organelle integrity and function, initiating
or exacerbating inflammatory responses and cellular senescence.

2.8. miR-221

The relationship between miR-221 and inflammation is fascinating. On one hand, it has been
observed that miR-221 activates the NF-kB pathway in human endothelial cells [92]. On the
other hand, there is a significant decrease in miR-221 expression in response to inflammatory
stimuli [93]. The overexpression of miR-221-3p, miR-19b-3p, and miR-222-3p has been shown
to increase intracellular ROS levels by targeting PGC-1a [94], which highlights the role of miR-
221 in both inflammatory and antioxidant processes.

3. Differential Expression of MitomiRs in Radiation Responses

Comprehending the target genes involved in senescence and uncovering the pathways by
which mitomiRs contribute to this process can shed light on the molecular basis of radiation-
induced cellular senescence. By examining the differential expression of SA-mitomiRs after
exposure to ionizing radiation, we can gain insights into the regulatory mechanisms underlying
their interactions (Table 1). Targeting SA-mitomiRs may offer a new strategy for modulating
radiation-induced cellular senescence and holds great potential for therapeutic intervention.

Table 1
The differential expression of SA-mitomiRs in response to exposure to ionizing radiation

SA-mitomiRs | Expression Radiation Effect Ref.
miR-146a T X-rays Two induction peaks were observed after [95]
1.7 Gy/min irradiation: one after 8 h and the other after
4,8,12and 24 h 24 h
miR-34a T 137Cs Increased expression promotes radiation- [96]
5 Gy induced cellular senescence by targeting
5 days after Myc. High levels of p16 and p21 and
irradiation decreased levels of pRb in irradiated
NSCLCs cells have been demonstrated
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miR-181a X-rays Induction of expression after exposure to [95]
1.7 Gy/min ionizing radiation was only detected after 8
4,8,12and 24 h | h
miR-19b 137Cs Expression levels decreased exclusively during | [97]
5 Gy radiation-induced cellular senescence
miR-20a Th Enhanced IR-induced cellular senescence in
WI-38 fibroblasts and oxidative stress
miR-29a-3p X-rays A 4.17-fold increase in expression [98]
7.5 Gy in senescent fibroblasts (HDFs), and
14 days overexpression of SASP factors, including
IL1B, IL6, and IL8
miR-15b X-rays Activation showed association with p53 and | [99]
1 Gy/min dose and time dependence of irradiation of
24 h HBECs cells. The maximum expression was
reached 2 h after radiation exposure, after
which the level gradually decreased
miR-24 y-radiation The decline in miR-23a/27a/24-2 [100]
5 Gy cluster activity induced by radiation in
24 h EA.hy926 and MCF10A cells is linked to the
phosphorylation of AGO
miR-25 137Cs Knockdown markedly attenuated radiation- | [97]
5 Gy induced cellular senescence
1h
let-7b %Co Exposure to radiation results in decreased | [101]
150 and 180 expression in HCT116 cells via a p53-
cGy/min dependent pathway, initiating the activation
1h of ATM protein kinase
miR-221 X-rays Both decreased expression levels and [102]
0,2,4,6and 8 |increased radiation dose induced GO/G1 cell
Gy cycle arrest
7 days
miR-142-3p X-rays Expression levels were upregulated in [103]
: 3G irradiated M059] and M059K glioblastoma
R-142-5 y irradia g
m P 0,4,8,12, and cells
24 h
miR-21 8Co High expression in tissue samples [104]
7 Gy of radiation-induced mouse thymus
24 h lymphoma tissue and targeting the Big-h3
tumor suppressor gene
miR-106a 137Cs Decreased expression levels in radiation- [97]
5 Gy induced and replicative cellular senescence
1h
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miR-206 { y- radiation Reduced activity in response to exposure | [105]
20 Gy to ionizing radiation. However, the action
12,24 and 48 h of mimics resulted in the attenuation of
radiation-induced neuroinflammation and
reduced secretion of proinflammatory
cytokines
miR-663 { X-rays Suppression of activity in response to [106]
4 Gy irradiation by binding TGFB1
2-48h
miR-138 T 2 Gy Increased expression levels after irradiation | [107]
1h of cancer cells initiate an immune response
via the PD-L1/PD-1 axis
miR-210 T - Overexpression of intestinal tissue samples | [108]
from patients with radiation enteropathy

Note: NSCLCs - non-small-cell lung cancer cells; WI-38 cells - human embryonic lung diploid
fibroblasts; HCT116 - human colorectal carcinoma cells; HDFs - human dermal fibroblasts;
HBECs - human bronchial epithelial cells; EA.hy926 - human endothelial cell-line; MCF10A
- mammary epithelial cell-line; M059] and M059K - human glioma cell lines; MCF-7 - human
breast cancer cell line.

4. Bioinformatics Analysis of Enrichment of SA-mitomiRs Targets

Bioinformatic analysis of the target enrichment of miRNAs presented in this review using the
MiRNA ENrichment TURned NETwork (MIENTURNET) [109] web tool revealed interactions
between the PTPRD gene and 12 miRNAs (let-7b-5p, miR-106a-5p, -20a-5p, -133b, -142-5p,
-195-5p, -19b-3p, -24-3p, -25-3p, -26b-5p, -29a-3p, and-34a-5p) (Figure 3).

o
]
0 3 6 9
Number of interactions
Figure 3. The bar graph of the results of the TargetScan-based enrichment analysis
of mitoMirs targets
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The color of the bars represents the adjusted p-values (FDR < 0.05)

PTPRD is a protein tyrosine phosphatase receptor type D encoding gene and is often
inactivated as a tumor suppressor, along with CdknZ2a/p16 [110,111]. Overexpression of
PTPRD has been shown to increase radiosensitivity by regulating cell death and promoting
radiation-induced autophagy through direct targeting of STAT3 [112]. On the contrary, STAT3
activation cancels the effects of PTPRD overexpression [112], and loss of PTPRD leads to STAT3
hyperactivation [110].

STAT3 is a transcription factor that is involved in various cellular processes, such as
carcinogenesis, inflammation, angiogenesis, and apoptosis. Additionally, the STAT3 pathway
plays an important regulatory role in cellular senescence [113]. In a study by Pang et al. [114],
STAT3 was defined as a biomarker of cellular senescence in liver fibrosis, with increased
expression of STAT3 in senescent cells and a positive correlation with SASP factors (IL-6 and
IL-1B). It has been reported that radiation-induced breast cancer senescent cells secrete SASP
factors, which promote migration, invasion, and angiogenesis of neighboring cells through
the activation of IL-6/STAT3 and PDGF-BB/PDGFR signaling pathways. In general, exposure
to ionizing radiation activates STAT3 in cells and leads to increased IL-6 expression. However,
STAT3 knockdown reduces radiation-induced STAT3 phosphorylation and pro-inflammatory
interleukin production [115]. Furthermore, human coronary artery endothelial cells (HCECest2)
subjected to radiation-induced cellular senescence demonstrated a bystander effect through
their secretome in recipient cells, showing a similar inflammatory response and activation of
the STAT3 pathway [116].

While STAT3's role as a transcription factor has been extensively studied over the past few
decades, recent studies have revealed the existence of a mitochondrial pool of STAT3, known
as mitoSTAT3, which functions as a positive regulator of the mitochondrial electron transport
chain (ETC) [117]. Cells with inactivated STAT3 have been shown to have decreased activity
of ETC complex I and II [118]. This pool of STAT3 has been found to be associated with ATP
production and the modulation of mitochondrial ROS production. [119]. Furthermore, oxidative
stress and cytokines have been found to deplete the mitoSTAT3 pool, and the chaperone protein
cyclophilin D (CyPD) is required for its restoration. Restored STAT3 has been found to suppress
stress-induced ROS formation in mitochondria [120].

Thus, the chain of interaction between mitomiRs, PTPRD, STAT3, and radiation-induced cellular
senescence is quite intriguing, but the current state of research in this area is somewhat limited.

Conclusion

Given the numerous and intricate molecular mechanisms involved in radiation-induced
cellular senescence, as well as the complex effects of ionizing radiation on humans, there is
a need to search for new biomarkers to assess the extent of radiation damage. The search for
the most suitable and highly sensitive biomarkers has led researchers to miRNAs. Considering
the crucial role of mitochondria in cellular senescence, it is clear that it is worth studying
mitochondrial miRNAs, or mitomiRs. To date, only a limited number of mitomiRs have been
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thoroughly examined in relation to radiation-induced cellular senescence, and many remain
unexplored.

In this review, we have focused on the most promising mitomiRs that play a role in radiation-
induced cellular senescence. Nevertheless, additional research is required to comprehensively
understand the function of mitomiRs in regulating ionizing radiation-induced -cellular
senescence.
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M.A. U6parumoBa, A.A. KycanHoBa, A.A. ApunoBa, P1. Bepcim6aii, O.B. BysirakoBa
JLH. I'ymunee amoiHdarbl Eypa3usi yammeolk yHugepcumemi, Acmana, Kazakcmax

MuTomuPriep: paguanMaAaH TybIHAAFaH Kacylla/blK KapTaw/bl peTTeyaeri MUTOXOHAPUAJIBIK,
MUKpoPHK-HBIH peui

AnpaaTtna. MoHjayibl caysesieHy/iH aflaMFa acep eTy MaceJiesiepi FbIJIBIMHBIH 9PTYPJli casiasiapbliH/a
Kebipek Hazap ayzapazpl. JKakblHJa pafuanusHbIH >KacKa GalJaHBICTbI Kayli Typasibl KeIlTereH
MaJIiMeTTep *XUHa/bI, 6YJ1 MOHAAYIIbI CayJie/IeHY MEH XKaCyIIaJlblK KapTalo apacblHAaFbl 6aiJIaHbICThI
aHBIKTaAbl. Bysn paauanusHbIH KacyllaJblK HbICAHAAPBIHBIH, Oipi peTiHAe MUTOXOHJpUSIAPAI
i3geyre TypTki 6061. MoHJay Il CAy/Ie/leHY MUTOXOHAPUSAIap/bIH 6Y3blIybIHA XKIHE Kacyllajapra
TOH ’Kacapa/jblK (QeHOTUIiHiH Makga OGosybiHA dKesedi: ROS eHiMzepiHiH kofapbuiaybl, SASP
JlaMybl, 3MUTeHEeTUKANBIK NPOQUIb/iH e3repyi XKoHe TeHOMJbIK TYPaAKChI3AbIK. MUTOXOHAPUSJIBIK,
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IuchyHKLMs, KebiHece, xKacylaiblK KapTalblH MaHbI3/lbl Oesrici peTiHae 6aranaHbalbl, cebebi,
OHBIH MeXaHU3M/epi 6Te KeH KoHe Kyp/ieJ1i 60JIbIN Keslei. ATan al TKaH/|a, MU TOXOHIPUSIJIBIK TeHAEPAIH
3KCIPECCUSIChIH, IEMEK, OpTraHeJIaJapAblH KbI3MeTi MeH IUHAMHUKACBIH PETTENUTIH MUTOXOH/PUSJIBIK,
MUKpoPHK (MuToMuP) epekiie KbI3bIFYIIBUIBIK TyAbIpaJbl. MUTOMUP coysiesieHy KesiHze maijaa
6GosIaThIH MaHbI3/[bl eMeC Oy3bLIyJapFa Ja epekile ce3iMTaj eKeHiH ecKepe OTBIPBII, OJIApAbIH
3KCIpecCcUsiCbIH/Ia alTapJbIKTal e3repicTepre aKeJsiesi, oJap pagualnusblK dCepAiH NepcneKTHBabI
6uoMapkepJiepi peTiHjie KbI3MeT eTe ajajbl. By mosya 6i3 paguanusjal TyblHJaFaH »acyluaablK
KapTal/iaFbl MOHOMEPJIEPAiH HETI3Ti peJiiH pacTallThIH AaJeNAepAi KapacTblpaMbl3 XaHe OChl 83apa
dpeKeTTeCYAiH Herisri MoJieKy/aablK MeXaHU3M/lepi TypaJibl COHFbI 3epTTey iepi 6ipikTipeMis.

TyiiH ce3aep: kacyllasiblK KapTalo, HOHAAYLIbI C3yJieJeHy, MUTOXOHApUsIap, MUTaMuP, muro-
XOHJPpUSIBIK AuchyHKL U, SASP.

M.A. U6parumoBa, A.A. KycauHoBa, A.A. Apunoga, P.U. Bepcum6aes, O.B. Bysirakosa
Eepa3zultickull HQYUOHA1bHbLIU yHUBepcumem umeru JI.H. ['ymuaesa, Acmaua, Kazaxcmau

MutoMuPsl: Posib MUTOXOHApHaAbHBIX MUKPOPHK B perynsanuu paguanuoHHO-
WHAYIMPOBAHHOI0 KJIETOYHOI'O CTapeHUA

AnHoTanus. [Ipo6s1ema BO3elCTBUSA HOHU3UPYIOLLEr0 U3Jy4eHUsl Ha YeJI0BeKa NIpHBJIeKaeT BCe
6oJibllle BHUMaHUS B Pa3/IMUHBIX 00J1aCTAX HayKu. B mociesHee BpeMs GbLI0 COGpPaHO MHOXECTBO
JaHHBIX O BO3PAaCTHOM DHUCKe paJUallMOHHOIO 0OJIy4eHHs, YTO MO3BOJIUJIO BbIIBUTb B3aUMOCBA3b
MeX/y MOHU3UPYIOILEM U3Jy4YeHUEM U KJIeTOYHBIM CTapeHHeM. JTO MOCAYKHUJIO TOJYKOM K IMOUCKY
KJIeTOYHBIX MUIIeHel paZiualluy, B KayeCTBe OJHOM U3 KOTOPBIX OBbLIM OoNpejesieHbl MUTOXOHPUH.
HoHusupywollee u3/JyyeHHe MNPUBOAUT K HApyLUIEHUI0 paboTbl MUTOXOHAPHUM M MNPOSIBJIEHHUIO
XapaKTepHOTO BO3pacTHOro ¢eHOTUNA KJIETOK: MoBbilleHHOW npoaykuuu A®PK, pasButuio SASP,
W3MEHEHHUI0 3MNUTreHeTHYeCKoro mnpoduiss U TeHOMHOW HeCcTaOWJIbHOCTU. MUTOXOHZpHUAIbHASA
JUCPYHKLIUS 4acTO HeJ0OLleHHWBAeTC KaK BaXKHbIA NPU3HAK KJIETOYHOIO CTapeHHd, NpPU 3TOM
MeXaHHU3MBbI, JieXKalljie B ee OCHOBE, BECbMa OOILIMPHBI U 3alyTaHHbL. B YacTHOCTH, 0COOBINA MHTEpEC
peJCTaBJAAIT MUTOXOHApHaJbHble MUKpOPHK (MuTOMuUPHI), perynupyromue 3Kcnpeccuio
MHUTOXOH/APHAJbHBIX [€HOB, H, CJIe/l0BaTeJbHO, PYHKLUUIO U JUHAMUKY CAMHX OpTaHeJJ. YYUTbhIBas,
YTO MUTOMUPBI 0COGEHHO YyBCTBUTEJbHbI JaKe K He3HAYWTeJbHbIM HapyLleHUSIM, BOSHUKAIOLUM
Opy 06JIy4eHUH, YTO MPUBOAUT K 3aMETHbIM HM3MEHEHHUSIM B UX IKCIPECCUH, OHU MOTYT CIYXKHUThb
nepcneKTUBHBIMU 6MOMapKepaMU paZMallUOHHOI0 BO3/elcTBUS. B aTOM 0630pe Mbl paccMaTpuBaeM
JloKa3aTeJIbCTBa, NOATBEPKAAI0LIMe KJII0YeBYI0 poJib MUTOMUPOB B paZiualluOHHO-UHAYLUPOBAaHHOM
KJIeTOYHOM CTapeHUH, U 00beJUHsieM caMble IOCAeJHUEe 3HAaHHWS 00 OCHOBHBIX MOJIEKY/SPHBIX
MeXaHHU3MaX, JIe;KallluX B OCHOBE 3TOT'0 B3aUMO/leCTBUS.

Kiio4eBble c/10Ba: KJeTOUHOE CTapeHre, MOHU3UPYIollee U3/1y4yeHUue, MUTOXOHPHUH, MUTOMUPEI,
MUTOXOHApHa/TbHasA AUCOYHKIMsA, SASP.
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Abstract. In this paper, the anatomy of normal and metamorphosed stems
from two species of the Ruscus genus (R. hypoglossum L. and R. aculeatus L.)
were analyzed using light microscopy. The structural characteristics of the
two species were presented, with emphasis on the adaptations they present to
environmental conditions. The normal stem from the species R. hypoglossum
shows a greater amount of sclerenchyma fibers in the central cylinder
compared to R. aculeatus; vascular bundles are more numerous in R. aculeatus,
but smaller, with few elements of sclerenchyma, especially near the phloem.
The metamorphosed stem (phyllocladia) shows a similar structural plan to the
two species, with assimilating tissue under the epidermis and colorless tissue
in the central part. The number of vascular bundles differs, they being more
numerous, arranged in a circle, in R. hypoglossum. The anatomical peculiarities
of the investigated species help us to understand their adaptation to the living
environment, and also can help to identify the species when we only have
fragments of the plant's body.
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Comparative anatomy of the vegetative organs from two species of the genus Ruscus L.

Introduction

The genus Ruscus L. includes 6 currently accepted species, two of which (R. hypoglossum L.
and R. aculeatus L.) are found in the flora of Romania (POWO, 2024) [1]. The representatives
of the genus Ruscus attracted the attention of researchers due to their botanical, medicinal and
ornamental characteristics. Studies by various research teams, starting with plant anatomy
and histology and continuing with investigations into medicinal properties, have revealed
interesting details about this genus.

The anatomical studies carried out by Balica and collaborators [2] in 2005 highlighted the
complex structure of the vegetative organs of R. aculeatus, compared with those obtained from in
vitro cultures. Root analysis demonstrated the presence of a thick, compact cortical parenchyma
and a central cylinder with numerous simple vascular bundles of phloem and xylem. The normal
stem shows chlorenchyma in the external area; in phyllocladia (modified leaf-like stems), the
researchers observed a homogeneous assimilative parenchyma and leptocentric concentric
vascular bundles.

Guvencetal,, in 2011 [3], performed comparative studies on the phyllocladia of five different
species of Ruscus and found a consistent structure among them. Collateral-type vascular bundles
vary in number between species, with R. hypoglossum and R. colchicus having more bundles
than Ruscus aculeatus species.

Phenological studies on the species R. aculeatus have shown that this plant has a low rate
of sexual reproduction. Martinez-Palle and Aronne [4] investigated these issues, suggesting
that the lack of pollinators is the main cause of the decline in fruit set. However, research has
shown that plants can form viable fruit when artificially pollinated, eliminating the possibility
of internal physiological deficiencies.

The genus Ruscus is known for its bioactive compounds, especially steroidal saponins, such
as ruscogenin and neoruscogenin, which are used in the treatment of venous insufficiency, varicose
veins, and hemorrhoids. Chemical and pharmacological studies by Mascullo et al (2016) [5]
have deepened the knowledge of these compounds and their therapeutic applicability.

R. aculeatus has also been investigated for its anti-inflammatory potential. Balica et al. (2013)
[6] demonstrated the beneficial effect of steroid saponins in acute inflammation models in rats,
by inhibiting the activity of prostaglandins.

Another direction of research is related to the conservation of the R. aculeatus species through
in vitro propagation techniques. The studies carried out by Banciu and Aiftimie-Paunescu (2012)
[6] showed that plants can be effectively regenerated in controlled environments, contributing
to the repopulation of affected natural habitats and the conservation of genetic material.

The genus Ruscus is a model of interest to botanists and pharmaceutical and ecological
researchers due to its unique characteristics and wide medical applicability.

In this paper we have carried out a comparative study of the aerial vegetative organs from
two species of the genus Ruscus, with the aim of highlighting the particular features related to
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the adaptations of the species to the living environment, with emphasis on the phyllocladia,
particular structures present in the species of this genus.

Material and Methods

For the histo-anatomical analyses, the plant material, represented by fragments of stems and
phyllocladia of Ruscus aculeatus L. and R. hypoglossum L. were preserved in 70% ethyl alcohol.
Cross sections were performed using a manual microtome and a razor blade. The sections
were stained either with ruthenium red (0.05%) and iodine green [7-8]. Microphotographs
were taken using an Olympus C 330 digital camera (Olympus Corporation, Tokyo, Japan), after
observations with an Olympus BX41 (Olympus Corporation, Tokyo, Japan) research microscope.

Results and discussions

The structure of the normal stem of Ruscus hypoglossum shows quantitative variations
between its base, middle and top, reflecting adaptations of the stem according to position and
function.

At the base of the stem (Figure 1a -d), the cross-section has a rounded, irregular shape. The
epidermis is single-layered, consisting of square, isodiametric cells, with straight side walls and
slightly thickened on the outside. From place to place, the epidermis is interrupted by stomata,
consisting of two guard cells and two subsidiary cells, without suprastomatal chambers,
indicating that the plant developed in a high-humidity environment. Beneath the epidermis,
the cortex is made up of parenchyma cells. The endodermis, the last layer of the cortex, contains
simple cells, with uniformly thin walls. Inside the central cylinder is the pericycle, consisting of
6-8 layers of sclerenchyma cells. The vascular bundles are closed, by collateral type, with phloem
oriented outward and xylem inward, the phloem being surrounded by a sheath of sclerenchyma
cells. Some smaller vascular bundles are completely embedded in the pericycle.

In the middle of the stem (Figure 1 e-h), the section is circular, slightly elongated, with a
single-layered epidermis, consisting of small, square cells, covered by a thick cuticle. Stomata
are rare, with the guard cells at the same level as epidermal cells. The cortex is thinner than
at the base of the stem, contains parenchyma cells (with a role in photosynthesis), those near
the epidermis being smaller, and those near the endodermis being larger and thinner-walled.
The central cylinder contains fewer layers of sclerenchyma than at the base, and the vascular
bundles of closed collateral type are protected by a thick layer of sclerenchyma, which surrounds
the phloem.
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Figure 1 - Cross sections through the mature normal stem of Ruscus hypoglossum - the order
of magnification is mentioned in round brackets: a - d: base of the stem (a -x100, b, d - x400, c
- x200), e - h: middle of the stem (e - x100, f,g - x400, h - x1000), : ctx- cortical parenchyma, ep -
epidermis, ph - phloem, scl - sclerenchyma, st - stomata, ssc - substomatic chamber, vb - vascular
bundle, x1 - xylem

At the top of the stem, the cross-section is circular and elongated, with an extension to one
side. The epidermis is single-layered and covered by a thick cuticle, the epidermal cells being
square shaped. Stomata are rarer than in the lower sections. The cortex consists of rounded
cells, with small air spaces between them; next to the ribs, larger parenchymal cells with thin
walls can be observed. The endoderm marks the boundary of the cortex and the central cylinder,
consists of 2-4 sclerenchyma cells layers. Vascular bundles are similar in structure to those
described at the other levels of the stem; they have an important role in supporting the stem.

Figure 2 - Cross sections through the mature normal stem of Ruscus hypoglossum - the order
of magnification is mentioned in round brackets: a - c: top of the stem of the stem (a -x200, b, c-
x400), : ctx- cortical parenchyma, scl - sclerenchyma, st - stomata, vb - vascular bundle.

The structure of the metamorphosed stem in Ruscus hypoglossum shows several distinct
features that differentiate it from ordinary stems (Figure 3). The shape of the cross section is
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similar to that of a normal leaf, corresponding to the morphological appearance of the phyllocladia.
The epidermis consists of small square cells with straight side walls and slightly thickened upper
ones, covered with a thin cuticle. Both the upper and lower epidermis has a similar structure, and
the stomata are few and are located at the same level as the epidermal cells.

Beneath the epidermis an assimilatory tissue can be observed; it consists of cells small and
circular towards the center of the section and rectangular or elongated tangentially towards the
edges and veins. Between the upper and lower assimilatory tissues is the lacunar parenchyma,
consisting of colorless large cells arranged in 2-3 layers, interrupted by veins.

The central cylinder consists of 3-4 layers of sclerenchyma cells and fundamental parenchyma
in its center. The sclerenchyma cells are small, thick-walled and circular, while those in the
underlying parenchyma are larger, thin-walled. The central cylinder contains 3-4 large and 2-3
small vascular bundles, of the collateral type, with phloem facing the center of the central cylinder.

In the mesophyll, vascular bundles are found that form the parallel veins, each surrounded by
a parenchymatous sheath. This sheath is made up of small cells, lacking chloroplasts, and has a
role similar to the endoderm. The conducting fascicles inside the sheath are of the collateral type.

This structure reflects the morphological and functional adaptations of the metamorphosed
stem, contributing to the conduction of sap, as well as to the process of photosynthesis.

Figure 3 - Cross sections through the metamorphosed stem of Ruscus hypoglossum - the order of
magnification is mentioned in round brackets: a - overall image (x100), b - detail from the central
area with vascular tissues (x200), c, d - details from the area lateral (x400): asm. p - assimilatory
parenchyma, cll. p - colorless parenchyma, ctx- cortical parenchyma, scl - sclerenchyma, vb -
vascular bundle.
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In the normal stem of Ruscus aculeatus, observations were made in three distinct sections:
base, middle and tip, emphasizing the anatomical differences of each area.

At the base of the stem (Figure 4 a-d), the section is circular, with irregular ridges on the
outline. The epidermis is unilayered (consisting of a single layer of square cells), tightly joined
together, with thin side walls and thickened upper/lower ones. This epidermis is covered by a
thick cuticle. The cortex, immediately below the epidermis, consists of 3-4 layers of assimilatory
tissue. Below itis the cortical parenchyma, consisting of large, thin-walled cells. The fundamental
parenchyma from central cylinder, in which vascular bundles are dispersed, consists of large,
round cells, with slightly thickened and lignified walls, especially in the external area, with
spaces between them (meats). Compared to Ruscus hypoglossum, in Ruscus aculeatus there
are more vascular bundles, but also more sclerenchyma. The xylem vessels are smaller in size,
similar to those of the phloem.

v 2 B

Figure 4 - Cross sections through the mature normal stem of Ruscus aculeatus - the
order of magnification is mentioned in round brackets: a - d: base of the stem (a-x100, b, c
-x200, d - x400), e - h: middle of the stem (e - x100, f-h - x400), : ctx- cortical parenchyma,
ep - epidermis, ph - phloem, scl - sclerenchyma, vb - vascular bundle, xI - xylem.

In the middle of the stem (Figure 4 e-h), the epidermis is still unilayered, with small and
square cells, covered by a thick cuticle. Under the epidermis, there are 2-3 layers of assimilatory
tissue, with cells containing chloroplasts. The rest of the cortex is made up of large, thin-
walled cortical parenchyma cells. Fundamental parenchyma has large cells, between which are
observed closed collateral conducting bundles, formed by xylem and phloem. The parenchyma
cells are slightly sclerified in the external area. The more developed vascular bundles, located
deep in the central cylinder, have phloem protected by few sclerenchyma fibers.

At the top of the stem (Figure 5), the epidermis is similar, being thin, single-layered, with
small, equal cells, covered by a thick cuticle. The cortex consists of external parenchyma, with
smaller, rounded cells near the epidermis, but the rest of the cells are large, thin-walled. In
the central cylinder there are numerous closed collateral vascular bundles. The fundamental
parenchyma has large, thin-walled cells. In the thickness of the pericycle, conductive bundles
are observed in formation, in which the phloem is more developed than the xylem.
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Figure 5 - Cross sections through the mature normal stem of Ruscus aculeatus - the order of
magnification is mentioned in round brackets: a - c: top of the stem of the stem (a -x200, b, c-
x400): ctx- cortical parenchyma, ep - epidermis, vb - vascular bundle.

The structure of the metamorphosed stem in R. aculeatus (Figure 6): the epidermis is single-
layered, the epidermal cells are square shaped, approximately equal in size, with thin side walls
and the upper ones covered with a thick layer of cuticle. A few stomata can be observed on both
the upper and lower epidermis which cannot be differentiated.

The mesophyll is made up of 4 - 5 layers of assimilating parenchyma cells, with an irregular
shape, predominantly circular, slightly larger in size compared to the epidermal cells and
with meats between them. Layers of similar cells can be observed under both epidermises,
constituting another factor that does not allow their differentiation.

Between the assimilatory tissues, there is the lacunar parenchyma made up of similarly sized
and thin-walled, colorless cells.

Figure 6 - Cross sections through the metamorphosed stem of Ruscus aculeatus - the
order of magnification is mentioned in round brackets: a - overall image of the central
area (x200), b - overall image of the lateral area (x200), c - details from the lateral area
(x400): asm. p - assimilatory parenchyma, cll. p - colorless parenchyma, ep - epidermis,
vb - vascular bundle.

Veins are represented by conducting bundles of closed collateral type, surrounded by a
relatively fascicular sheath, consisting of 3-4 layers of parenchymal cells closely united with
each other, with the role of support and protection. At the level of the vascular bundles, both the
phloem vessels arranged towards the lower epidermis and the xylem vessels, directed towards

172 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



Comparative anatomy of the vegetative organs from two species of the genus Ruscus L.

the upper one, are well developed. Our observations differ from those of Balica et al., 2005 [2],
who described vascular bundles of leptocentric type at this level.

Being found in areas with limited nutritional and water resources (atleast part of the growing
season), species of the genus Ruscus exhibit several anatomical adaptations in their stems that
help them thrive in their specific environments. One of the most notable adaptations in Ruscus
species is the presence of cladodes. Cladodes are flattened, leaf-like structures that are actually
modified stems. In Ruscuss species, the leaves on the stem are reduced to small, scalelike, and
membranous structures due to the transformation of the stem into photosynthetic cladodes
[3]. Since they have reduced or absent true leaves, the cladodes take over the function of
photosynthesis [9-10]. This adaptation reduces water loss and makes the plant more efficient
in arid environments. The flat structure also maximizes the surface area for light absorption
while minimizing water loss, which is crucial in dry and shaded habitats [11-12].

The normal and metamorphosed stems (cladodes) of Ruscus species are covered with a thick
cuticle, an important adaptation to prevent water loss. A cuticle is a waxy layer that acts as a
barrier against desiccation, helping the plant conserves moisture in environments where water
is scarce [13-14].

Stomata are often reduced in density or absent on the stem surfaces of Ruscus species. This
reduction is another way the plant conserves water, as fewer stomata mean less opportunity for
water vapor to escape, a vital adaptation for surviving in dry conditions [9-14].

The sclerenchyma presents in the stems of analyzed Ruscus species, particularly around the
vascular bundles (xylem and phloem), provide mechanical support and protect the vascular
tissues. This adaptation ensures structural stability and enhances the plant's ability to transport
water and nutrients efficiently, even under conditions of water stress (Raven et al., 2005).

At the same time, the vascular bundles in Ruscus species are adapted to efficiently transport
water and nutrients in environments with irregular water availability. The presence of well-
differentiated xylem (water-conducting tissue) and phloem (nutrient-conducting tissue) ensures
that the plant can survive periods of drought and recover when water becomes available [15].

Many Ruscus species have a compact and bushy growth habit. This minimizes the surface
area exposed to the sun and wind, further reducing water loss through evaporation [13]. The
dense arrangement of stems and cladodes also helps the plant capture and retain moisture,
essential in drier environments.

Conclusions

This study examines the anatomy of normal and metamorphosed stems (phyllocladia)
in Ruscus hypoglossum and Ruscus aculeatus using light microscopy, focusing on structural
adaptations to environmental conditions. In R. hypoglossum, the central cylinder contains more
sclerenchyma fibers compared to R. aculeatus, which has more, but smaller, vascular bundles
with fewer sclerenchyma elements. The metamorphosed stems of both species share a similar
structure, with assimilating tissue beneath the epidermis and colorless tissue in the central
part. However, R. hypoglossum has fewer, larger cells in the central tissue, while R. aculeatus
has more, but smaller, cells. R. hypoglossum also has more vascular bundles (3-4 large and 2-3
small), arranged in a circle and surrounded by a common sclerenchyma sheath.

In both species, the true leaves are reduced to small, scalelike structures, while the
photosynthetic function is taken over by cladodes. These adaptations minimize water loss and
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maximize light absorption, making Ruscus species highly efficient in dry, shaded habitats. The
anatomical features discussed provide insight into their environmental adaptations and could
help in species identification from plant fragments.
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K. Tumyk, H. locTun
A.H. Ky3a ambiHdarbl Acca yHusepcumemi, fccol, PymbiHus

Ruscus L eki TYKbIM/JaCbIHBIH, BereTaTUBTI MyLIeJ/iepAiH, CaJbICThIPMaJibl aHATOMMSACHI

Anpgatna. Byn kymbicta Ruscus TykbiMzaceiHblH eki TypiHiH (R hypoglossum L. oHe
R. aculeatus L.) KanbInThbl >koHe MeTaMop¢do3Fa ylIblpaFaH cabGaKTapblHbIH aHATOMMSCHI KapblK
MUKPOCKOIUACBIHBIH, KeMeriMeH TaiajaHzabl. Eki TypAiH KypbUIBIMIBIK CHUNATTaMaJjaphbl,
oJIapAbIH, KOpIIaFaH opTa »afFdailiapbiHa 6eliMjesyiHe 6aca Haszap aygapbuiabl. R. hypoglossum
TYpiHEeH KaJbllTbl cabafblH R aculeatus-neH cajbICTBIpFaHZA OPTaJbIK LUJIAHApPAET]
CKJIepeHXMMa TaJ/IlIbIKTapbIHbIH, KOl MeJillepiH KepceTeAi; TaMblp LIOFbIpaapel R. aculeatus-
Ja Kel, bipak Killipek, CKJiepeHXMMa 3JieMeHTTepi acipece ¢siosMma kaHbIHAA a3. MeTamopdosra
ylibIparaH e3ek (wiokjaazya) eki Typre ykcac KypbUIBIMABIK KOCHap/bl KepceTexi, 3Mu-
JepMHUC acTblHJAA acCUMWISLHUSJIBIK YJNa >X9He OpTaiblK Oesiringe Tycci3 yiama 6ap. Kan
TaMbIpJIapbIHbIH, WIOFBIPJApbIHbIH, CaHbl dPTYpJi, oOJlap Kemn, IlleHO0ep TYpiHAe OpHa/lIacKaH,
R.hypoglossum.3epTTeneTiH TYp/epAiH aHaTOMUSJIbIK epeKlIeniKTepionap by Tipllisik eTy opTacbiHa
GelliMJiennyiH TYyciHyre KeMeKTece[i, COHbIMeH KaTap 6i3/le Tek eciMAik JeHeciHiH ¢parmeHTTepi
6oJiFaH Ke3/ie TYpAi aHbIKTayFa KeMeKTece/i.

Tyuinai cesaep: R. hypoglossum, R. aculeatus, e3ek, GUIIOKJIa A, aHATOMHUS.

K. Tumyk, U.H. TocTun
Acckuli yHusepcumem umeHu A. H. Ky3a, Accwbt, PymbiHus

CpaBHUTe/IbHAsl aHATOMUS BereTaTUBHBIX OPraHoOB JABYX BU/I0B paCTEHUHU poja
Ruscus L.

AHHOTanusAa. B jaHHOH paGoTe MeToAaMH CBETOBOM MHMKPOCKONMH MPOaHAJU3UpPOBaHA
AHAaTOMHSI HOPMAJbHBIX W MeTaMOpPpU3UPOBAHHBIX CTeGJeld JABYX BHJI0OB paCTeHUU Poja
Ruscus (R. hypoglossum L. u R. aculeatus L.). llpefcTaB/ieHbl UX CTPYKTypHble XapaKTePUCTUKU
C y4yeTOM HWX aJanTalldd K YCJOBUSAM OKpyKawined cpeabl. [lokazaHo, 4YTO pacTeHHs
R. hypoglossum uMeroT GoJiblliee KOJIMYECTBO BOJIOKOH CKJIEPEHXHMMBI B IEHTPAJbHOM IWIMH/pE MO
cpaBHeHMUIO C R. Aculeatus. OJHaKO COCYyIUCThIE MY4YKH y pacTeHus R. aculeatus 60/1ee MHOTOYHCJIEHHbIE
U GoJsiee MeJIKME, C HeOOJIbIIMM KOJHWYECTBOM 3JIEMEHTOB CKJIEPEHXHMbI, OCOOGEHHO BOJIH3U
¢dJs103Mbl. MeTaMopdr30BaHHBIN cTebenb (QUIIOKIAAMSA) UMEET Y 000UX BHJIOB PACTEHUH CXO0XK U
XapaKTepHU3yeTcs aCCUMUINPYIOL e TKAaHbIO N0, 3NMUAEPMUCOM U 6eCIBETHON TKAHBIO B LIEeHTPATbHOU
yacTu. YUC/I0 cOCyUCThIX My4YKOB pasiudaeTtcsd, y R. hypoglossum oHU 60jiee MHOTOYHCJEHHBI U
pacrnosioxkeHbl 1Mo Kpyry. Takum o6pa3oM, aHaTOMUYECKHe OCOOGEHHOCTH HCCJIe/[OBAaHHBIX BHU/IOB
[OMOTAIOT HAaM MOHSTh MeXaHW3Mbl UX aJlaliTAlMI0 K cpeJle OOMTaHUs, A TaKKe MOTYT MOMO4Yb B
UJIeHTUPHKAIIMY BU/IA 110 OT/IeJIbHBIM GparMeHTaM pacTeHus.

KniwueBsle cioBa: R. hypoglossum, R. aculeatus, cre6eb, pUIIOKIa 1S, AHATOMUS.

References
1. POWO—Plants of the World Online, [Facilitated by the Royal Botanic Gardens Kew]. Available at:
https://powo.science.kew.org/ (accessed on 1 September 2024).

A.H. T'ymunres amwindazor Eypasus yammorx ynusepcumeminityy XABAPIIBICBI. N23(148)/ 2024 175
Bu0A0ZUAABIK 2UIALIMOAP CepusiCt
ISSN: 2616-7034. eISSN: 2663-130X



C. Timuc, I.N. Gostin

2. Balica G., Tamas M., Deliu C. Contribution to the anatomy of Ruscus aculeatus L. (Liliaceae) //
Contributii Botanice, 40, 221-225 (2005).

3. Gliveng A., Coskun M., Arihan O. Anatomical structure of cladodes of Ruscus L. taxa (Liliaceae) in
Turkey // FABAD ]. Pharm. Sci,, 36, 119-128 (2011

4. Martinez-Palle E., Aronne G. Pollination failure in Mediterranean Ruscus aculeatus L. // Botanical
Journal of the Linnean Society, 134, 443-452 (2000), https://doi.org/10.1006/b0jl.2000.0342.

5. Mascullo M., Pizza C., Piacente S. Ruscus Genus: A Rich Source of Bioactive Steroidal Saponins //
Planta Medica, 82, 1513-1524 (2016), https://doi.org/10.1055/s-0042-119728.

6. Banciu C,, Aiftimie-Paunescu A. In vitro propagation of rare species Ruscus aculeatus L. and histological
peculiarities of the regenerants // Universitatea din Oradea - Fascicula Biologie, 19, 67-73 (2012).

7.]Jensen W.A. Botanical Histochemistry: Principles and Practice. - San Francisco: W. H. Freeman and Co, 1962.

8. Serbanescu-Jitariu G., Andrei M., Mitroiu-Radulescu N., Petria E. Practicum de Biologie Vegetala. -
Bucharest: CERES, 1983.

9. Fahn A. Plant Anatomy (4th ed.). - Oxford: Pergamon Press, 1990.

10. Mascullo M., Pizza C., Piacente S. Ruscus Genus: A Rich Source of Bioactive Steroidal Saponins //
Planta Medica, 82, 1513-1524 (2016).

11. Esau K. Anatomy of Seed Plants (2nd ed.). - New York: Wiley, 1977.

12. Vitkova M., Miillerova J., Sadlo J., Pergl ], PySek P. Black list and watch list of alien species in the
Czech Republic based on environmental impacts // Preslia, 89, 103-121 (2017).

13. Larcher W. Physiological Plant Ecology: Ecophysiology and Stress Physiology of Functional
Groups. - Berlin: Springer, 2003.

14. Carlquist S. Ecological Strategies of Xylem Evolution. — Berkeley: University of California Press, 1975.

15. Raven P.H,, Evert R.F, Eichhorn S.E. Biology of Plants (7th ed.). - New York: W.H. Freeman and
Company, 2005.

Information about authors:

Gostin LN. - She is Associate Professor PhD in Plant Science, “Alexandru loan Cuza” University of lasi,
Faculty of Biology, Bdul Carol I, no. 11, 700506 lasi, Romania

Timuc C. - She is master's student, in Medical Laboratory, first year, “Alexandru loan Cuza” University
of Iasi, Faculty of Biology, Bdul Carol I, no. 11, 700506 lasi, Romania

CBeJeHUs 06 aBTOpax:

T'ocmun H.H. - AW. Ky3a atbiHgaFbl flcca yHUBepCUTETIHIH GUoJiorusi GpaKyJbTeTiHIH J0IEeHTi,
eciMJiiKTaHy FblIbIMAApkI 60ibiHIIAa PhD, Bayn Kapoua I, Ne. 11, 700506 fccel, PyMbiHus

Tumyk K. - AWM. Ky3a aTeiHgarb! fcca yHUBepCcUTeTiHIH 6M0/10THs PaKyJbTeTiHIH MeIUIMHAJBIK,
3epTXaHacCbIHbIH, 6ipiHIIi Kypc MarucTpanTsl, bayn Kapoa I, Ne. 11, 700506 flccbl, PyMbiHuA

176 N23(148)/ 2024 A.H. I'ymures amvindazor Eypasua yammuix ynueepcumeminity XABAPIIBICHI.
Bbuoroeusrvix eviavimoap cepusict
ISSN: 2616-7034. eISSN: 2663-130X



PepaxTtopel: P1. Bepcimb6aii
ABTOpJ/iapFa apHaJFaH HYCKAYJIBIKTap,

»KapUsJIaHbIM 3TUKAChI }KypHaJl CAaWThIH/A eHrisijired: http://bulbio.enu.kz/
JLH. TymuneB aTeiHAaFbl Eypasus yATThIK YHUBEPCUTETiHIH, XabaplibICh.
BUoN0TUSANBIK FBLIBIMAAP CEPUSICHI.

- 3(148)/2024 - Actana: EYY. - 177 6.
lapTThl 6.T. 22,1 . TapaabiMbl — cypaHbIC OOIBIHITIA
Bacyfa Kos1 KoubLagbl: 27.09.2024
AIIBIK KOJIAHBICTAFbI 3JIEKTPOH/Ibl HYCKa: http://bulbio.enu.kz
Ma3sMyHbIHa TUnorpadus xKayan 6epMmeii
Penakuusa mekeH-xaibl: 010008, Kazakctan Pecniy6sinkacel, ActaHa K., CoT6aeB Kelleci, 2.

JI.H. 'ymuneB atbiHgarsl Eypasus yITTHIK YHUBEPCUTETI
JLH. T'ymuneB aTbiHarbl Eypa3us yATTHIK YHUBEPCUTETIHIH 6acnacbiHJa 6achliibl



