SRSTI 34.01.01
Research article

JL.H. TymuneB aTbiHgarbl Eypasus yaTThiK yHUBepcuTeTiHIH XABAPIIBICHI.
BULLETIN of L.N. Gumilyov Eurasian National University.

BECTHUK EBpasuiickoro HanjmoHa/bHOro yHuBepcuTeTa Menu JI.H. 'ymuieBa.
ISSN: 2616-7034. eISSN: 2663-130X

https://doi.org/10.32523/2616-7034-2026-155-2-163-175

Screening of medicinal plants in the Ulytau region and
their general characteristics

A.A. Sharip*1?, S.A. Abiyev? %, G.T. Sitpayeva3 “, B.B. Osmonali*

12],N. Gumilyov Eurasian National University, Astana, Kazakhstan
3 4[nstitute of Botany and Phytointroduction, Almaty, Kazakhstan

Introduction

E-mail:'aizat.sharip0170201 @gmail.com,’abiev.sardarbek@yandex.kz,
3sitpaeva@mail.ru, *be96ka_kz@mail.ru

Abstract. The article presents a screening of medicinal plants in
the Ulytau region (Central Kazakhstan) and an analysis of their botanical
and ecological characteristics. Field studies conducted in 2024-2025
in the Zhanaarka and Ulytau districts identified 502 species belonging
to 315 genera and more than 40 families of higher vascular plants.
The highest species diversity was recorded in the families Asteraceae,
Lamiaceae, Fabaceae, Papaveraceae, and Campanulaceae. Analysis of
life forms revealed the predominance of perennial herbaceous plants
(65-70%), indicating the adaptive capacity of the flora under sharply
continental climatic conditions. Annual and biennial species accounted
for approximately 15% and 8-10% of the flora, respectively, whereas
shrubs, trees, and vines were considerably less represented. The analysis
of medicinal plant applications showed that about 400 species are used
in folk medicine, around 180 species in official medicine, and from 10
to 120 species in Eastern medicine, experimental medicine, veterinary
medicine, Western medicine, and homeopathy. The results confirm the
high taxonomic and ecological significance of the medicinal flora of the
Ulytau region and demonstrate its potential as a source of biologically
active compounds for pharmacology and medicine.
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Medicinal plant research has become an important field of botanical science in Kazakhstan.
Medicinal plants have been widely used since ancient times as sources of essential oils, alkaloids,
tannins, flavonoids, and other biologically active compounds. Historical records indicate that
numerous plant species were traditionally applied in Turkic folk medicine for the treatment of
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various diseases. At present, medicinal plants continue to play a significant role in folk and offi-
cial medicine, and their pharmacological properties have been extensively described in scientific
literature [1].

Currently, various species of medicinal plants are widely used in folk, official, Eastern, and
veterinary medicine. Species of the genera Ziziphora, Artemisia, Mentha x piperita L., and Allium
are traditionally used in the treatment of cardiovascular diseases, inflammatory processes, and
bacterial infections [2-5]. Approximately 30 species of medicinal plants have also been reported
for the treatment of skin diseases in traditional medicine [6]. In addition, medicinal plants are
extensively applied in phytotherapy and Eastern medicinal practices [7]. Many species possess
pharmacologically active compounds that are used not only in human medicine but also in vet-
erinary practice and animal husbandry [8].

Recent studies in Kazakhstan have focused on the taxonomic diversity, biological activity,
and resource potential of medicinal plants belonging to the leading plant families [9,10]. Con-
siderable attention has also been devoted to the assessment of wild medicinal plant resources
and their practical significance [11]. According to current floristic data, the flora of Kazakhstan
includes more than 6,000 species of higher vascular plants, of which approximately 1,406 species
are classified as medicinal plants. Information on their taxonomy, ecology, and geographical dis-
tribution across floristic regions has been widely reported in botanical studies [12]. In addition,
investigations of the flora and plant resources of Central Asia indicate the presence of more than
2,000 medicinal plant species in the region [13].

The study area covers the territory of the Ulytau district with a total area of 12,293,105
hectares. The climate of the Ulytau region is sharply continental and arid, with pronounced sea-
sonal temperature fluctuations. Snow cover generally varies between 12 and 20 cm, increasing
from the southern to the northern parts of the region. In some locations, snow depth may reach
40 cm, and soils freeze to depths of up to 2 m during winter.

The winter period in the Ulytau region is characterized by frequent blizzards and snow-
drifts caused by extensive open plains. Spring is marked by a rapid transition from low winter
temperatures to warmer climatic conditions. During the summer season, prolonged droughts
accompanied by strong winds and dust storms intensify moisture evaporation and contribute
to soil degradation processes. These environmental conditions negatively affect vegetation
communities and promote the development of adaptive mechanisms in the regional flora under
arid climatic conditions [14,15].

The ecological conditions of the Ulytau region are characterized by arid climate, drought
processes, soil degradation, and anthropogenic environmental impacts. According to available
environmental data, atmospheric pollution and contamination of water bodies and topsoil by
heavy metals have been recorded in several areas of the region. These factors negatively affect
ecologically significant plant communities and natural vegetation resources. In addition, the flora
of the Ulytau region includes a number of rare and protected species listed in the Red Book of
Kazakhstan that require special conservation measures [16].

The Ulytau region is located in Central Kazakhstan and occupies an area of approximately
42,000 km?. The territory includes diverse natural landscapes, including steppe plains, foot-
hill ecosystems, and semi-desert zones. Such environmental heterogeneity contributes to the
formation of stable ecosystems and supports considerable biological diversity adapted to arid
continental environments.

Wild tulips represent rare endemic plant species and are considered one of the natural
symbols of the Ulytau region. These species serve not only as important components of regional
biodiversity but also as indicators of the ecological condition of natural ecosystems. The fau-

164 Ne2(155 JLH. T'ymunee amviHdarsl Eypaszus yammuik yHugepcumemiHiy XABAPILBICHI. Buo102usiiblk FolablMOap cepusicol
Y- yp V- y 4 p cep

/2026 BULLETIN of L.N. Gumilyov Eurasian National University. Bioscience series

BECTHHK Espasuiickozo HQyuoHa1bHOo20 yHUsepcumema umeru J1.H. ['ymusesa. Cepust 6uosozudeckue HaQyKu



Screening of medicinal plants in the Ulytau region and their general characteristics

na of the Ulytau region is highly diverse and includes numerous species typical of steppe and
semi-desert ecosystems.

The steppes of the Ulytau region provide habitat for the saiga antelope (Saiga tatarica), a
species included in the Red Book of Kazakhstan. The region is also an important breeding area
for the steppe eagle (Aquila nipalensis), which regularly nests within the territory during the
reproductive season. Small mammals, including jerboas, hedgehogs, and ground squirrels, are
widespread, together with numerous reptile and insect species typical of steppe and semi-desert
landscapes. The observed species diversity emphasizes the ecological importance of the Ulytau
region as one of the key natural areas of Central Kazakhstan.

The natural heritage of the region possesses not only ecological but also cultural and his-
torical value. In recent years, increased attention has been devoted to the conservation of rare
plant and animal species and to the restoration of degraded ecosystems. Environmental protection
measures and ecological monitoring programs are aimed at preserving the biological diversity
and ensuring the sustainable development of the Ulytau region for future generations [17,18].

The present study is regional in scope and focuses on medicinal plant species distributed
within the Ulytau region. In 2024-2025, targeted expeditionary surveys were conducted in the
Zhanaarka and Ulytau districts of Central Kazakhstan within the framework of the program
“Creation of the Plant Cadastre of the Ulytau Region” aimed at implementing the objectives of
the Law of the Republic of Kazakhstan “On the Plant World” and ensuring the sustainable use of
regional botanical resources. The main objective of the research was to investigate the taxonomic
diversity and distribution of medicinal plant species in the study area.

Materials and research methods

The Ulytau Mountains are situated within the semi-desert zone of Central Kazakhstan. The
region is characterized by low annual precipitation, intense solar radiation, and high evaporation
during the summer months, resulting in limited soil moisture. These climatic conditions influence
the composition of vegetation communities and the development of local soils.

Northeastern winds dominate throughout the year and contribute to the redistribution of
snow cover during winter. Snow accumulates mainly in depressions and valleys, whereas open
areas remain relatively snow-free. During spring snowmelt, a considerable part of the water
drains into river systems, reducing moisture retention in the soil. In summer, strong winds in-
crease evaporation and enhance soil drying.

Vegetation patterns in the Ulytau region are determined by topography, soil conditions, and
moisture availability. The region belongs to the western part of the Central Kazakhstan low-moun-
tain province and is dominated by desertified steppe communities with wormwood-grass veg-
etation, rocky outcrops, ravines, and gullies [19]. Elevations in the western part of the territory
range from 300 to 1135 m above sea level.

The soils of the Ulytau region are represented mainly by light chestnut soil types with
varying mechanical composition. Rocky and stony soils associated with eluvial deposits are
common in mountainous areas, while sandy loam and loam soils are characteristic of river ter-
races, plains, and foothill zones. Saline and carbonate soils, including solonchaks, are also widely
distributed throughout the region and are typical of the arid landscapes of Central Kazakhstan.

The medicinal flora of Kazakhstan comprises approximately 1,406 species belonging to
134 plant families [20]. Field surveys carried out in 2024-2025 covered the main parts of the
Ulytau region, including Betpakdala, the Zhanaarka district, and the Ulytau mountain system.
During the study, 502 medicinal plant species representing 315 genera were recorded.
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The collected data included information on taxonomic composition at the family, genus,
and species levels, as well as analyses of life forms, including perennial and annual herbaceous
plants, shrubs, trees, and vines. Ecological characteristics and the presence of biologically active
compounds, such as alkaloids, flavonoids, vitamins, essential oils, terpenoids, and saponins, were
also considered. Information on the medicinal use of species in folk, official, Eastern, and veteri-
nary medicine was analyzed using published sources, including the Annotated List of Medicinal
Plants of Kazakhstan, Flora of Ulytau, and Flora of Greater Ulytau [21-23].

Field surveys were carried out from May to July during the active vegetation period in
steppe, foothill, and semi-desert ecosystems of the Ulytau region. Plant identification was per-
formed using morphological characteristics and regional floristic guides, with additional veri-
fication based on herbarium collections when necessary. Herbarium specimens were collected,
and geographic coordinates of species occurrences were recorded during field observations.

Results

A comparative assessment of medicinal plant species and genera distributed within the
natural ecosystems of the Ulytau region was carried out based on their distribution patterns and
ecological characteristics. Species were grouped according to the degree of their occurrence and
abundance within the study area. The analysis considered the spatial distribution of species, their
ecological adaptation, and their influence on vegetation communities and ecosystem structure.
Plant taxa were classified into fourteen major groups, and their distribution frequency was eval-
uated using a scoring scale ranging from 1 to 30.

The scoring system reflected the frequency of species occurrence, population abundance,
and ecological adaptability within the study area. Such an approach allowed the identification
of species that are well adapted to the environmental conditions of the Ulytau region and play
an important role in local vegetation communities. The research results presented in Figure 1
demonstrate the distribution of medicinal plants among more than 40 families of higher vascular
plants identified in the region.

Figure 1. Taxonomic diversity of medicinal plants in the Ulytau region
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Among the identified medicinal plant families, the greatest species richness was observed
in Campanulaceae Juss., Papaveraceae Juss., Fabaceae Lindl.,, Lamiaceae Juss., Asteraceae Bercht.
et]. Presl, and Poaceae Barnhart. Campanulaceae was represented by more than 120 species and
constituted the largest family in the surveyed flora. Representatives of this family were widely
distributed throughout the study area.

Other families, including Papaveraceae, Caryophyllaceae, Brassicaceae, and Lamiaceae,
were represented by up to 40 species each. These families constitute an important component
of the medicinal flora of the Ulytau region and include numerous species traditionally used for
medicinal purposes due to the presence of biologically active compounds such as alkaloids, fla-
vonoids, and saponins.

Families such as Equisetaceae, Nymphaeaceae, Asphodelaceae, and Juncaceae were repre-
sented by only a few species in the study area. Their limited occurrence is likely related to the
arid climate and the dominance of steppe and semi-desert plant communities.

Overall, the medicinal flora of the Ulytau region is closely associated with steppe and
semi-desert ecosystems. The recorded species diversity confirms the floristic richness of the
region and provides a basis for further studies of its medicinal plant resources.

Analysis of life forms demonstrated the predominance of perennial herbaceous plants in
the medicinal flora of the Ulytau region, as shown in Figure 2. Perennial species accounted for
approximately 65-70% of the total recorded flora. Their dominance is associated with a high
degree of adaptation to severe continental climate, including prolonged droughts and significant
seasonal temperature fluctuations.

Figure 2. Life forms of medicinal plants in the Ulytau region

Annual plants represented the second largest group, comprising approximately 15% of
the identified species. The relatively short life cycle of annual species allows them to successfully
complete their development during the limited vegetation period characteristic of steppe and
semi-desert ecosystems.
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Biennial species accounted for approximately 8-10% of the medicinal flora and were
mainly represented by members of the families Asteraceae and Brassicaceae. These species
are characterized by adaptive responses to seasonal fluctuations in temperature and moisture
conditions. Trees, shrubs, and semi-shrubs constituted approximately 3-5% of the recorded
flora and were primarily distributed within arid habitats of the region. Vines were represented
by only a few species due to the unfavorable environmental conditions of the dry steppe and
semi-desert landscapes.

The predominance of perennial herbaceous plants indicates the long-term adaptation of
the regional flora to continental climatic conditions characterized by hot summers, cold winters,
and limited water availability. Such a life-form structure contributes to the ecological stability of
vegetation communities under climatic stress conditions.

Figure 3. Medicinal plant applications in different medicinal practices

According to Figure 3, approximately 400 medicinal plant species recorded in the Ulytau
region are used in folk medicine, representing the largest category of use. This category account-
ed for the majority of recorded medicinal plant uses in the region. The results suggest that folk
medicine remains the principal area of application for medicinal plants in the region.

Official medicine represented the second largest category of medicinal plant application,
including approximately 180 species. Approximately 110-120 species were reported in Eastern
and experimental medicine, indicating that many medicinal plants of the Ulytau flora are used
in different therapeutic traditions. The presence of species in several categories shows that the
same medicinal plants are often used for different purposes and in different medicinal traditions.

Western medicine, veterinary medicine, and homeopathy were represented by fewer than
20 species in each category. This distribution indicates that the principal use of medicinal plants
in the Ulytau region remains associated with folk and official medicinal practices.

The distribution of biologically active compounds identified in medicinal plants of the Ulytau
region is presented in Figure 4. flavonoids, alkaloids, vitamins, tannins, and essential oils were
among the most frequently recorded groups of compounds, whereas glycosides, mucilage, and
triterpene saponins were represented by considerably fewer species. Flavonoids constituted the
most abundant group, whereas glycosides, mucilage, and saponins were recorded less frequently.
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Figure 4. Distribution of biologically active compounds in medicinal plants

The results showed that medicinal plants of the Ulytau region are used in various medicinal
practices, with folk medicine representing the largest category of application. Official, Eastern,
and experimental medicine also include a substantial number of species, whereas considerably
fewer plants are used in Western medicine, veterinary medicine, and homeopathy. These data
indicate that medicinal plants of the Ulytau region have a wide range of documented applications
in different medicinal practices.

Discussion

A total of 502 medicinal plant species belonging to more than 40 families were identified
in the Ulytau region. The families Campanulaceae, Asteraceae, Lamiaceae, Fabaceae, and Papav-
eraceae contained the largest numbers of species. Similar patterns are typical of steppe and
semi-desert floras of Central Kazakhstan.

The analysis of biologically active compounds showed that flavonoids, alkaloids, tannins,
and essential oils were among the most frequently recorded groups in the medicinal plants of
the Ulytau region. Similar groups of compounds have been reported for numerous medicinal
species and are often associated with their pharmacological properties [24-26]. The obtained
results indicate that many plant species occurring in the region may be of interest for further
phytochemical studies.

Field surveys conducted in the Ulytau region demonstrated a high level of taxonomic di-
versity and a wide spectrum of plant life forms characteristic of the vegetation cover of Central
Kazakhstan. The flora of the region is represented by heterogeneous steppe and semi-desert
plant communities adapted to continental arid ecosystems. The obtained results are consis-
tent with the studies of Kupriyanov et al. (2017) and the Flora of the Ulytau Mountains (2016),
which report substantial floristic diversity and considerable medicinal plant resources within
the region [27-29].

JLH. 'ymunes amuindarul Eypasus yammuik yHusepcumeminiy XABAPIIBICHI. Buoa02usiablK FolablmMOap cepusicobl Ne2(155) 169
BULLETIN of L.N. Gumilyov Eurasian National University. Bioscience series /2026
BECTHHK Espasuiickozo HAyuoHa1bHOo20 yHUsepcumema umeHru J1.H. ['ymusesa. Cepust 6uosozudeckue HaQyKu



A.A. Sharip, S.A. Abiyey, G.T. Sitpayeva, B.B. Osmonali

Comparative analysis of the medicinal flora of the Ulytau region with floristic inventories
from other regions of Kazakhstan revealed significant similarities with the vegetation of dry and
small-grass steppe ecosystems. At the same time, the flora of the Ulytau region is characterized by
arelatively higher representation of the families Campanulaceae, Lamiaceae, and Papaveraceae,
indicating the ecological specificity and floristic uniqueness of the regional vegetation cover [30].

The obtained results contribute to the expansion of current knowledge regarding the
medicinal flora of Central Kazakhstan and demonstrate the significant scientific and practical
potential of the region for further phytochemical and pharmacological studies. Future inves-
tigations should focus on the identification of biologically active compounds, assessment of
pharmacological properties, and long-term ecological monitoring of medicinal plant populations
under changing environmental conditions. These studies are essential for the conservation of
botanical diversity and the sustainable use of medicinal plant resources.

Conclusion

A total of 502 medicinal plant species belonging to 315 genera and more than 40 families
were recorded in the Ulytau region. The highest species richness was observed in Asteraceae,
Lamiaceae, Fabaceae, Papaveraceae, and Campanulaceae. The conducted survey of medicinal
plants in the Ulytau region confirmed the considerable potential of the regional flora as a source
of biologically active natural compounds. The screening revealed high taxonomic diversity, in-
cluding representatives of more than 40 families of higher vascular plants. The greatest species
richness was recorded in the families Asteraceae, Lamiaceae, Fabaceae, Papaveraceae, and Cam-
panulaceae. The predominance of these taxa reflects not only the floristic richness of the region
but also the high adaptive capacity of local plant communities to sharply continental and arid
environmental conditions.

The obtained results demonstrate the significant ecological, pharmacological, and practical
importance of the medicinal flora of the Ulytau region. The identified plant resources may serve
as promising sources of biologically active compounds for pharmaceutical, phytochemical, and
biotechnological applications. Further investigations should focus on detailed phytochemical
screening, evaluation of pharmacological activity, and long-term ecological monitoring of medic-
inal plant populations to ensure the conservation and sustainable use of regional biodiversity.
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CKpPMHUHT JIEKapCTBEHHbIX PACTEHUH B YJIBITAyCKOU 06/1aCTH
Y UX 0611Mie XapaKTepUCTUKHI

A.A. llapun?, C.A. A6uen?, I.T. CutnaeBa3, b.b. OcmoHa/im*

12Fgpa3utickuti HayuoHaabHslll yHugepcumem umenu JI1.H.I'ymunesa, Acmana, Kazaxcmau
3, 4*UHcmumym 6omaHuku u gumouHmpodykyuu, Aamamel, Kasaxcman

AHHOTanM4. B cTaThe npe/icTaB/ieH CKDUHUHT JIEKAPCTBEHHBIX PACTEHUH B YJIbITAYCKOU
ob6saactu (LlenTpanbHblil KazaxcTaH) ¥ uxX 0611MX 60TaHUYECKUX U 9KOJOTUYECKUX CBOMCTB. B
2024-2025 rogax 66111 IPOBe/IeHbI N0JIEBbIe UCCeJoBaHHs B YKaHAaapKUHCKUX U YJIbITAYCKUX
paiioHax, B X0/ie KOTOpbIX O6b110 06HapyeHo 502 Buzaa u3 315 ponoB u 6osiee 40 ceMelcTB
BBICIINX COCYAUCTbIX pacTeHui. Hanboibiiee BUj0BOE pa3HOOOpa3ue HabJ110/1aoCch B cCEMeMCcTBax
Asteraceae, Lamiaceae, Fabaceae, Papaveraceae u Campanulaceae. AHain3 *KU3HeHHbIX GOpPM
noKasaJi npeobJialaHie MHOTOJIETHUX TPABSAHUCTBIX pacTeHul (65-70%), 4TO CBUAETENLCTBYET 06
9KO0JIOTUYECKOU TUOKOCTH (JIOPHI B yCIOBUSX PE3KO KOHTUHEHTAJNbHOTO KJAMMaTa. OlHOJIETHUE U
ZiByJleTHUE BU/bI COCTaBAAOT 15% 1 8-10% ¢10pbl COOTBETCTBEHHO, B TO BpEMSI KaK KyCTapHUKH,
JlepeBbsl U JIMaHbl BCTPeYaloTCs ropas/o pexe. M3yyeHre nprvMeHeHUs JIeKapCTBEHHBIX
pacTeHUM MoKa3aJsio, YTO KOJIMYeCTBO BU/IOB, UCIIOJIb3YEMbIX B HAPOJAHOU MeJULIMHE, - OKOJIO
400, B opunmanbHOM MegUIHEe — 0KoJ10 180, a B BOCTOYHOM, 3KCIIepHMEeHTaIbHOM, 3ama/JHON
MeJULMHe, BeTepUHApUHU U roMeonaTuu - oT 10 1o 120 BuaoB. PaboTa noaTBepkKJaeT BbICOKYIO
TAaKCOHOMHUYECKYI0 U 3KOJIOTUYECKYI0 [IeHHOCTb JIEKApCTBEHHOU (JI0pbI YIBITAYCKOU 06/1aCTH U
JIOTIOJIHUTE/IbHO aKIleHTUPYEeT BHUMaHMeE Ha ee POJId KaK MCTOYHMKA IPUPOHBIX 6U0JIOTHYECKH
aKTHUBHBIX CO€IMHEHUH 1711 papMaKOJIOTUU U MeJULIMHBI.

KinoueBble cj0Ba: JieKapCTBEHHble pacTeHusa, ¢jopa YaAbITayCKoW 06J1acTH,
TaKCOHOMHUYeCKOe pa3Hoo6pa3ue, GOpMbl )KU3HH, HAPOAHAsA MeJJULIMHA, OU0JIOTUYECKU aKTUBHbIE
coenuHeHnus, leHnTpanbHbii KazaxcraH.

YbITay 06/1bICBIHAAFbI AIPiJIiK 6CIMAiKTepAiH, CKpMHUHTI )K9He 0J1apAbIH, )Ka/IMbl
cunaTtTaMaJiapsbl

A.A. llapin*1, C.A. A6ueB?, I.'T. CurnaeBa3, B.b. OcmoHa/1n*

12/1.H.I'ymunes amwviHdarsl Eypasus yammeulk yHugsepcumemi, Acmatna, Kazakcman
3,4bomaHuka x#aHe pumounmpodykyus 6arul, Aamamel, Kazakcmax

AnaaTtna. by Mmakanaza Yibitay aiiMarbiHaFbl (OpTasnbik KazakcTaH) Aapisik eciMaik-
TepAiH CKPUHUHTI KoHEe 0JIap/iblH, KaJllbl 60TaHUKaJIbIK *K9HE 3KOJIOTUSIJIBbIK KacCUeTTepi yCbl-
HblIFaH. 2024-2025 xbligapsl 2KaHaapka xxoHe YbITay ayZjlaH/lapblH/a JalaliblK 3epTTeyiep
XKYPrisinzi, oHblH 6apbicbiHa 315 TybicTaH *aHe 40-TaH acTaM »K0OFapbl CaThblAAFbl TAMbIPJIbI
eciMaiKTep TYKbIMAAcbIHAH 502 Typ aHbIKTa bl TypJsiepaiH eH KoFapbl 9pTYpJiJiri Asteraceae,
Lamiaceae, Fabaceae, Papaveraceae xxaHe Campanulaceae TyKbIMAacTapbiHAa 6aiiKaaabl. Tipuiigik
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A.A. Sharip, S.A. Abiyey, G.T. Sitpayeva, B.B. Osmonali

dopMasiapbiH Ta1ay KOIDKbUIbIK I6NTeCiH eciMAiKTep/iH 6ackiM eKeHiH (65-70%) aHbIKTa-
Zibl, OYJ1 KYPT KOHTHHEHTa//bl KAUMaTTa (G10paHbIH 3KOJIOTHUANBIK UKEM/IJIITIH KepceTes.
Bip>KbL/IBIK )K9HE eKDXKbLIBIK TYpJiep dopaHblH cavikeciHue 15% xoHe 8-10% Kypaiapl,
aJs1 6yTasiap, aFauiTap XKoHe JMaHaap aJeKal1a cupek Keszecei. [lapinik eciMaikrepai mai-
JlaJlaHy/1bl 3epTTey XaJblK MeJUIMHAChIH/A KOJIJaHblIAThIH TYpJepAiH caHbl (luamamed 400
TYpi) A9CTyp/i MeAuLMHaAa aMaMeH 180 ekeHiH, a LIBIFbIC, 3KCIEPUMEHTTIK XK9He 6aThIC
MeUIMHAChIH/IA, BeTepUHapHUsa xkoHe roMmeonaTtusa 10-van 120-Fa geliH Typi KoJ1JaHblIaThI-
HbIH aHBIKTa/bl. 3epTTey ¥J/IbITay alMaFbIHbIH A3PiJliK (JIOpaChIHBIH KOFapbl TAKCOHOMMUSIJIBIK
YK9HE 9KOJIOTUSJIbIK KYH/bIJIbIFbIH PAacTal/ibl )koHe OHbIH, papMaKo/IOTHsl MeH MeJJUIMHa YUIiH
TAaOUFHU GUOJIOTHSIBIK 6esiCeH i KOChLIbICTAapAbIH K631 peTiH/eri peJiiH o/jaH api aTam KepceTe/i.

Ty¥iH ce3aep: fapinik ecimzikTep, ¥/abITay 00JIbICBIHBIH, (J10paChl, TAKCOHOMHUSIJIBIK,
9PTYPJIiJIK, TiplIisik popMasiapbl, XaablK MeJUIIMHACH], OM0JIOTUAJIBbIK 6esceH i KOChIIBICTAp,
Oprasnbik KaszakcraH.
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