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ELECTROPHYSIOLOGICAL STUDIES OF SPEECH GENERATION
MECHANISMS IN HEALTHY INDIVIDUALS AND IN CASES OF D ISORDERS

Alexandrova S. E., Pavlenko V. B.

V. I. Vernadsky Crimean Federal University, Simferop®lussian Federation
E-mail: vpavs5@gmail.com

The aim of this study is to review current reseamh the neurophysiological
mechanisms of speech generation in adults and rehild conducted using
electrophysiological methods. A keyword search peidormed using scientific literature
databases such as Pubmed.com, ScienceDirect.cdngeLdBRARY.ru. The analysis of
the literature revealed that both overt speechymrtooh and inner speech engage common
neural networks, although the activation is lesenpunced in the latter case. The
management of speech communication processes isrrgal by a language neural
network, which includes extensive cortical regiosisch as associative, motor, and
sensorimotor areas of both hemispheres, ratherdblafy Wernicke’'s and Broca’s areas.
Furthermore, speech perception and generationlaselg linked, as they rely on neural
networks (action perception circuits) surrounding tentral sulcus of the left hemisphere.
Mirror neurons represent a critical subgroup witthiese action perception networks.

Electroencephalography (EEG) provides non-invasiceess to information with
high temporal resolution, making it widely applit@bor studying the rapid dynamic
processes underlying speech production in healtlwt subjects and children. However,
EEG has low spatial resolution and faces challendes to contamination by
electromyographic activity. Two approaches are eygd to address this issue. High-
frequency EEG components (gamma rhythm range), hwbicerlap with the primary
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electromyogram frequency range, are analyzed nobhglwocalization but during silent
word articulation. The second approach involvesrérang low- and mid-frequency EEG
ranges (theta, alpha, mu, and beta rhythms) usidgpendent component analysis to
remove artifacts and isolate relevant activity.sTtiethod has successfully been used to
study the dynamics of mu-alpha and mu-beta rhytthangg word production, not only in
fluent speakers but also in individuals who stutighose speech is accompanied by
numerous mechanical artifacts.

The analysis of these research findings leads g¢ofdhlowing conclusions: 1) the
sensorimotor alpha rhythm of EEG is functionallysagated with the processing of
somatosensory feedback, whereas the beta rhyttinkés to motor processes; 2) alpha
rhythm desynchronization is more closely relategitocesses predominantly occurring
during the articulation stage, while sensorimota@tab rhythm desynchronization is
associated with processes encompassing speechingaand articulation. It has been
established that adults who stutter exhibit weakmr-alpha and mu-beta rhythm
desynchronization in the left hemisphere duringrowsrd production tasks compared to
individuals with typical speech.

EEG studies in children with tempo-rhythmic spedidorders are extremely limited, and
their results are inconsistent. In children whottetu correlational EEG analysis
conducted in a state of relative rest has revediEdptions in the connectivity of the right
parietal-occipital cortex with other brain struesr However, EEG analysis during speech
generation in stuttering children has not yet bemmducted. Nevertheless, hand
movement tasks in such children have shown distfeatures in the dynamics of
sensorimotor EEG rhythms.

It is reasonable to hypothesize that deviationEHG rhythm dynamics observed in
individuals with speech disorders may be part ghthological mechanism that hinders
the adequate execution of speech production preseBgsed on this, it can be concluded
that further clarification of EEG response pattesinsompanying speech could contribute
to the development of personalized correction nagthocluding EEG biofeedback, for
various speech generation disorders. Currentlyetisea limited number of studies in this
field involving children, necessitating increasetkiation from specialists to address this
issue.

Keywords speech articulation, inner and outer speech, eleatephalogram, speech
disorders, stuttering.

The study was supported by a grant from the Russidence Foundation No. 25-78-
10035, https://rscf.ru/en/project/25-78-10035/
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This article presents a detailed systematic revaéweurrent scientific understanding
of the human respiratory microbiome, which is poeitd as an integral, complex, and
dynamic ecosystem that plays a critical role innt&ning homeostasis, immune system
training, and the pathogenesis of a wide spectriuraspiratory diseases.

The work provides a thorough systematization ofadah the qualitative and
quantitative composition of microbial communities &ll anatomical sections of the
respiratory tract- from the upper (nasal cavity, nasopharynx, oropmgryo the lower
parts (larynx, trachea, bronchi, lungs). It empbesithat the application of high-speed
next-generation sequencing (NGS) methods has tledilyi refuted the outdated concept
of the sterility of the lower respiratory tractgvealing the presence of a unique, albeit
less diverse compared to the gut, microbiome.

Structurally, the respiratory microbiome is subded into two functionally distinct
components: a core (stable taxa of the upper segtisuch asCorynebacterium
Dolosigranulum Staphylococcuspp, Moraxelld) and a peripheral component (a highly
dynamic and variable community of the lower sedjampresented mainly by migrants
from the oropharynx Prevotellg Veillonella Streptococcus which exist in a state of
constant interaction and balance, regulated by am@sms of mucociliary clearance,
cough reflex, and local immunity.

Special attention is paid to the formation of th&rwbiome in early ontogenesis
("window of opportunity”), its topographical spe@ation depending on local
physicochemical conditions (pH, epithelial histolpgecretory activity), and the role of
key bacterial commensals in maintaining barriercfiom and colonization resistance, as
well as their transformation into pathobionts ie ttevelopment of diseases.
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The article significantly expands traditional viewsy including a review of
understudied microbiome components: the mycobidomegal community dominated by
the generaCandida Cladosporium and Aspergillus which plays a role in immune
response modulation), the virome (community of s&® including the families
Paramyxoviridae Picornaviridag and Orthomyxoviridae whose latent phase may exert
an immunomodulatory effect), and archaea (the lesgtied components of the
respiratory microbiome).

A comprehensive conclusion is drawn that the ragmiy microbiome is an open,
dynamic system, constantly influenced by microlmgration from the upper sections,
the host's immune status, and external factorsib{ant therapy, seasonality). The
prospects for future research lie in the comprekerstudy of the interactions among all
microbiome components (bacteria, viruses, fungichaga) to develop innovative
personalized diagnostic, therapeutic, and prevenstrategies aimed at correcting
dysbiosis and restoring a healthy microbial commyuni

Keywords respiratory microbiome, lower respiratory tractpeap respiratory tract,
nasal passages, oropharynx, nasopharynx, tractegs,|commensal microorganisms,
pathogenic microorganisms, archaea, dysbiosis, bigoee, virome.
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ANALYSIS OF DISORDERS OF THE BLOOD COAGULATION SYST EM IN
MODELING OF HEMODYNAMICS USING AUXILIARY BLOOD
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This review based on literature and own data iotbel/to the analysis of the causes
of blood coagulation disordeis vitro andin vivo hemodynamic modeling in the process
of using assisted circulation (AC) pumps, which ased to treat patients with terminal
chronic heart failure. Among the factors causingsthdisorders are long-term contact of
blood cells with the foreign surface of the implantechanical loads on blood cells
created by the rotor of the pump electric motoghhiotor speed, creating turbulent blood
flow; internal surface of the pumps, increased terafure in the area of blood contact
with the pump, and others, that lead to the destnuof blood cells and the development
of disorders in the form of hemolysis, thrombosisg bleeding. The mechanisms of these
complications are interpreted ambiguously in litere, since the design and operating
principle of AC pumps play a key role in determipithe degree of hemolysis after their
installation. It is generally accepted that theabhH#ow created by axial AC pumps causes
the greatest trauma to blood cells, which distislges these pumps from centrifugal ones.
At the same time, it has been established thag¢ tsex direct connection between the rotor
speed and hemolysis. In the study by Kohre I. e(28120) it was shown that the pump
rotor speed exceeding 7000 rpm is a threshold eadslto significant destruction of red
blood cells. In the study by Bourque K. et al. @Pit was proven that an axial pump
operating at a speed of 6000 rpm caused greaten&acompared to a centrifugal pump,
the operating speed of which was 3000 rpm. In arositudy on a similar setup, the
EVAHEART axial pump (2500 rpm) did not cause a gigant change in the level of free
hemoglobin in the blood throughout the experimeuitile when using the HeartMate I
centrifugal pump, an increase in the level of freenoglobin was observed from the
baseline value of 0.1 to 0.15 g / |. Thus, therefmeed is the key factor influencing the
development of hemolysis during auxiliary therafagother equally important issue is the
relationship between hemolysis and thrombosis. Mfeehanisms by which hemolysis
leads to thrombosis are multifaceted. Accordindyielden J. L. et al. (2014), during AC
therapy, increased hemolysis causes thrombosisighrdahe feedback mechanism of
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platelet activation, since free hemoglobin in tHasma reduces the bioavailability of
nitric oxide, which, in turn, enhances plateletiation. Significant are the results of
Bluestein D. et al. (2013) studies indicated thenblysis observed during AC therapy
can affect all three components of Virchow's tridugpercoagulation, endothelial
dysfunction and blood stagnation. In comparisorhwientrifugal and axial pumps, disc
pumps differ in the method of blood movement (laanifiow) and a lower rotor speed
with the same volume of pumped liquid, which reduttee destruction of blood cells. The
mechanisms leading to disorders of the blood caaigml system are largely determined
by the design of the pump, the speed at which bispdimped, the temperature generated
during pump operation, and the duration of its @sidering these factors, it is possible
significantly to reduce the degree of hemolytic #mdmboembolic blood disorders.
Keywords blood system, hemolysis, thrombosis, auxiliary dieoculation pump.
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This literature review examines the ergogenic piaakaf molecular hydrogen, which

may be due to its diverse biological effects: attiant, anti-inflammatory, metabolic, and
possible impact on blood acid-base balance.

The antioxidant properties of molecular hydrogesm @nsidered by many authors to

be the most important in terms of its ergogenied#. In sports physiology, considerable
data has accumulated regarding the antioxidanteptieg of molecular hydrogen, but a
correlation with improved performance in an exerd¢isst has only been established in one
study. In other cases, it is simply assumed thadhéf ergogenic effect of hydrogen is
accompanied by improvements in indicators charaaberantioxidant status, then there is
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a cause-and-effect relationship. Although this nsagm obvious, the results of some
studies indicate that the ergogenic effect of hgdrois not necessarily accompanied by
improvements in oxidative stress indicators, armg viersa — the antioxidant properties of
hydrogen do not guarantee an ergogenic effecthéuriore, the physical fitness level is
important, as it is known to influence antioxidaatpacity. Studies show that molecular
hydrogen has a more pronounced ergogenic effettaored individuals, while untrained
individuals may not show any statistically sigréfit improvement in performance.

The anti-inflammatory properties of molecular hygkno have been well-described
and proven in various preclinical disease modetsl aven in some clinical studies.
However, in sports physiology, this issue has hmmorly studied, particularly in terms of
its relationship with ergogenic effects.

It is known that physical exercise, especially mst exercise, causes metabolic
acidosis, acidification of the blood and musclsues and this is believed to be one of the
causes of muscle fatigue. Accordingly, alkalizingemts should, in theory, improve
performance, and in the last decade, various sutegahat counteract acidosis have been
tested for their ergogenic effects. Molecular hgdiois no exception; however, there is still
no convincing evidence that hydrogen has any sigmt effect on the acid-base balance of
athletes, either alkalizing or acidifying. The ation is further complicated by the fact that
some hydrogen-enriched sports drinks have a highaptH may have an alkalizing and
ergogenic effect unrelated to the hydrogen. Therevidence that hydrogen significantly
reduces lactate during and after exercise; howetber publications have not observed
such an effect. Furthermore, lactate, accordirqyteent thinking, is only an indirect marker
of acidosis and is more indicative of how well buely tolerates a given physical activity.

Researchers have obtained more definitive reseiarding the effect of molecular
hydrogen on metabolism. It has been establishet hlgdrogen can increase lipid
oxidation, decrease carbohydrate oxidation, aném@diy make metabolism more energy-
efficient. This is manifested by a decrease in ulary ventilation and a reduction in the
amount of exhaled carbon dioxide, among other ghiktpwever, linking this to improved
athletic performance in exercise tests is not abyagyssible. Furthermore, there is reason
to believe that for significant and lasting metabokffects, hydrogen should be
administered for weeks or even months.

Molecular hydrogen has ergogenic effects, manifeste increased running speed,
muscle strength, and performance in bicycle erggmmtd jump tests. Presumably, its
antioxidant and metabolic properties are primarggponsible for this. However, a
detailed examination of such studies raises mangstipns: small sample sizes,
controversial methodology, and the plethora ofeddfht methods for assessing athletic
performance. Furthermore, the use of moleculardgein also varies greatly: the route of
administration (enriched water, inhalation, batlt®)sage, and duration (from a single
dose to chronic use). There is reason to belieat higdrogen inhalation should be the
most effective, as its bioavailability should begher. Therefore, sports physiology still
urgently needs high-quality research into the eegageffects of hydrogen, establishing a
connection with its biological effects, and stamtizing experiments so that the results
obtained in different laboratories can be compavitid each other without difficulty and a
number of caveats.
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ECOLOGICAL-GEOGRAPHICAL CONDITIONS AND THE CURRENT  STATE
OF REPRODUCTION OF THE HONEY BEE POPULATION IN THE NATURAL
AND ECONOMIC ZONES OF THE CRIMEA

Bykova T. O.

Institute of Biochemical Technologies, Ecology and &macy (structural unit) of the Crimean
Federal University named after V. I. Vernadsky, Simégol, Republic of Crimea, Russia
E-mail: t.0.bykova@mail.ru

The population of honey bees of the Crimean petansiaving the characteristics of
an island population, maintains its existence ryaghle to targeted economic activity of
man. This allows us to state that the dominantrenmental factor for it is anthropogenic,
and the population itself is under the control afrtans. However, other ecological and
geographical factors, including the food base, atimmconditions and natural-economic
differentiation of the territory also have a sigraint influence on its condition.

The aim of the study was to assess the curreneé statl identify ecological-
geographical features of reproduction of honey pepulation Apis melliferal.) in
various natural and economic zones of Crimea.

Research objectives:

1. Carry out a comprehensive analysis of the limgitfactors for reproduction,
including: climatic conditions (dryness of the giepzone, increased forest-mountain
humidity); condition and structure of the honeyédg&sredominance of agronomics in the
steppe, natural diversity in the foothills, limitedsources on the southern bank of
Crimea); nature of anthropogenic impact (economeéxcilization of territories).

2. Identify the key risks and problems of populati@production for each natural
zone.

The study was conducted between 2015 and 202®itethitory of natural-economic
zones of Crimea, allocated on the basis of a cdngm&ve analysis of physical-
geographical and socio-economic conditions. Acewydio the map of natural and
economic zones of Russia, on the Crimean peniritkela are three main zones: Steppe,
Mountain-forest and Southern Arctic.

The research was based on thematic maps of CriaedsCape, climate, vegetation,
agro-climatic) for analysis of spatial distributimf honey resources and beekeeping
conditions; definition and analysis of melittophilegetation near the pasture; Results of
beekeepers' surveys conducted in each naturalcmbmic zone. Additionally analyzed
data from the scientific literature and readingsvefather stations in Crimea for the last
10-15 years (air temperature, rainfall, humiditated of onset of stable temperatures
above +10°C and +15°C).

Zoning according to P.D. Subgorodetsky demonstthegswithin large natural zones
completely different socio-economic "worlds" arenfied. The steppe zone is divided into
three separate areas with different specializatiosmountain zone is primarily a capital
and transport hub, and South Mykonos is a monoisimzd recreational area.

Landscape-geographical zoning represents the nedatletl level of physical and
geographic division of the territory. It takes irdocount not only climate and terrain, but
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also soil cover, vegetation, hydrology and the reatf anthropogenic impacts. Crimea is
divided into landscape provinces (large units),olthin turn are divided into landscape
areas.

Modern beekeeping of the steppe of Crimea is basedn autochthonous steppe
vegetation, but on introduced agroprices, whictemgines its dependence on land use
structure.

Landscape diversity of the pre-mountain-forest ztorens optimal conditions for
development of beekeeping. The foothill area ipaticular value as an area with a long
honey-bearing conveyor belt, while the Jyllina aseeves as a source of valuable blubber
honey.

Autochthonous vegetation of the southern coast rah€a does not form a stable
feed base for beekeeping. The effective manageofespiculture in the region requires
the targeted formation of honeycomb-bearing phytoges and the use of cultivated
entomophilous plants.

The functional approach demonstrates not only cwmatfiion of the existing zonal
division of Crimea, but also introduces a dynangmponent into it, showing a significant
speed of modern landscape transformations. Theidfumat contours of climatic zones
generally coincide with the contours of naturalvemmic zones, but they are dynamic,
showing that these zones are not static, but charnge time, and at present — quite
quickly.

Landscape zoning convincingly shows that even witaige natural zones there is a
significant internal differentiation of conditiorsfrom the contrasting landscapes of the
steppe zone to the clear altitude delineation afimain and forest areas.

The identified vulnerability of beekeeping to cliicaanomalies is particularly
relevant. Observed sudden temperature changes ramctm rainfall distribution disrupt
the natural rhythms of bee family development, ilegdo depletion of forage resources
and death of brood.

Therefore, further research is needed to develdifferentiated regional strategy for
the development of beekeeping aimed at ensuringutb&inable reproduction of honey
bee populations in the constantly changing enviemtrof the Crimean peninsula.

Keywords: ecological and geographical conditions of Crimeandy bee, food
supply, climatic conditions, anthropogenic loadunal and economic zones.
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INFLUENCE OF THE PH OF THE MEDIUM ON THE OXYGEN-BIN DING
PROPERTIES OF HEMOGLOBIN

Bychkova E. A., Kuzmina A. A., Gromova N. V., Kukm. N., Revin V. V.
Federal State Budgetary Educational Institution éfigher Education «National Research Ogarev
Mordovia State University», Saransk, Russia
E-mail: bychkovazhenya21@yandex.ru

Introduction — a large number of studies are culydreing conducted to understand

the oxygen-binding and oxygen-transporting abitifyred blood cells (RBCs). These
abilities are influenced by many factors, includthg critical role of pH changes. The pH
of the environment affects the structure and famctof hemoglobin (Hb), the key protein
responsible for oxygen transport. Alterations in mdn lead to changes in the
conformation of the heme group, which directly matkes ligand binding and release.
The study of these structural and functional chanige vital for understanding the
physiological adaptations and pathological condgiorelated to oxygen delivery.
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Variations in pH within tissues can influence hetobn’s efficiency, impacting cellular
metabolism and overall organismal health.

The aim of this study was to investigate how vagyithe pH of the medium
influences the oxygen-binding properties of hembmloUnderstanding these changes can
shed light on physiological and pathological medsmas affecting oxygen delivery in the
body. Precise characterization of hemoglobin’s wasp to pH variations can inform
clinical diagnostics and therapeutic interventibmsdiseases involving impaired oxygen
transport, such as anemia, chronic obstructive poary disease, and ischemic
conditions.

Materials and methods. Donor blood was used toatsolerythrocytes by
centrifugation. The oxygen-binding capacity of RB@&s analyzed using Raman
spectroscopy, a highly sensitive technique for jprgplmnolecular conformation and ligand
interactions in hemoglobin. This method allows deth insight into structural
rearrangements occurring during oxygen binding aetkase under different pH
conditions.

Results demonstrated that acidosis (pH 6.8) leadmdreased ligand release by
8.13 % but reduces binding capacity by 6.25 %,ltiesuin a 13.29 % decrease in overall
oxygen affinity. Conversely, alkalosis (pH 7.8) anbes ligand binding by 7.08 % and
oxygen affinity by 13.9 %, despite a 6.09 % deadasligand release. These functional
changes correlate with conformational shifts inlieene fragment, confirmed by a 6.57 %
decrease in pyrrole ring symmetry at low pH andd® %6 increase at high pH.

In conclusion — In conclusion, changes in pH sigaiitly affect hemoglobin’s
ligand-binding properties and conformation, impagtiits oxygen transport function.
These findings contribute to a deeper understandfnigemoglobin biochemistry under
varying physiological conditions. The integratioh aglvanced spectroscopic techniques
with functional assays provides a powerful approdachelucidate the biochemical
underpinnings of oxygen transport and its modutalip the biochemical milieu.

Keywords erythrocyte, hemoglobin, ligands, pH.
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COMBINED EFFECTS OF CHRONIC STRESS AND PARACETAMOL ON
BLOOD BIOCHEMICAL LEVELS AND ADRENAL WEIGHT COEFFIC IENT IN
RATS

Gizatullina A. A%, Kudoyarov E. R, Karimov D. O"2 Smolyankin D. A,
Khusnutdinova N. Yu', Mukhammadieva G. E.

1Ufa Research Institute of Occupational Health and Ithan Ecology, Ufa, Russia

Federal State Budgetary Scientific Institution «Natial Research Institute of Public Health named
after N. A. Semashko», Moscow, Russia

E-mail: alinagisa@yandex.ru

This study presents a comprehensive analysis ahtbgplay between chronic stress
and paracetamol administration on the biochemical morphological parameters of
adrenal gland function in rats, with a particulacuds on sex-specific responses. The
research is distinguished by its use of a multtiaat experimental design, incorporating
both male and female animals and employing a coatioim of stressors that closely
mimic real-life chronic stress conditions.

The findings reveal pronounced sex differenceshie biochemical response to
combined exposure, with female rats demonstratiegitgr sensitivity in several serum
markers, such as albumin and uric acid, comparetbtes.

Of particular interest is the observation that woid and urea levels in males, and
creatinine and urea in females, serve as the mfismative indicators of the organism’s
response to the combined effects of stress andcgtaraol. The study further
demonstrates that changes in the adrenal glanchivedgfficient are more pronounced in
females, providing additional evidence for sex-#pe@daptation mechanisms at the
organ level. By integrating biochemical, morphotmdj and statistical analyses, this work
contributes to a more nuanced understanding ofdie@mnical and stress factors interact to
impact adrenal function and systemic homeostasis.
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The study’s findings are especially relevant in toatext of contemporary research
on the adaptive capacity of the adrenal glandsthaedsystemic effects of chronic stress
and pharmaceuticals. Chronic activation of the flyplamic-pituitary-adrenal (HPA) axis
is known to induce structural and functional remiwdgeof the adrenal cortex and medulla,
including hypertrophy of adrenocorticocytes anctraltions in the zonal architecture of
the cortex. These morphofunctional changes areelgioinked to shifts in hormone
synthesis, particularly glucocorticoids and minecalticoids, which in turn modulate
metabolic, renal, and hepatic parameters. The wbdersex-specific biochemical
responses in this study reinforce the concepthtbanonal milieu, such as estrogen levels,
can significantly influence the organism’s vulnelih to both stress and xenobiotic
exposure, highlighting the necessity of considersex as a biological variable in
experimental toxicology.

Moreover, the combination of chronic stress andagetamol exposure appears to
potentiate alterations in markers of oxidative sgrand organ function, such as uric acid,
urea, and creatinine. These findings align withvigngs reports that chronic stress may
enhance the activity of enzymes like xanthine oséjdeading to increased uric acid
production, while paracetamol’s metabolic burdenyniarther tax hepatic and renal
systems. The absence of significant changes ih potdein, alongside marked shifts in
albumin and nitrogenous metabolites, suggeststseadedisruption of protein metabolism
and excretory pathways under combined stress arglekposure. Altogether, the results
underscore the complexity of stress-drug interastiand the importance of integrated
biochemical and morphological assessments for aposmensive understanding of
organismal adaptation and risk evaluation.

Overall, this study not only expands the currerdvidedge on the combined effects
of chronic stress and commonly used pharmaceutlmaisalso highlights the need for
further research into the molecular and hormonathaeisms underlying sex-specific
differences in stress adaptation.

Keywords chronic stress, experimental animals, paracetaatsEnal glands, blood
biochemical parameters, adrenal gland weight coefit.
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14. Gualdi G. Wound repair and extremely low frequeratgetromagnetic field: insight from in vitro study
and potential clinical application / G. Gualdi, Eostantini, M. Reale, P. Amerio // International Jair
of Molecular Sciences. — 2021. — Vol. 22, No 9.rid%e 5037.

EFFECT OF LOW-INTENSITY EXTREMELY HIGH-FREQUENCY
ELECTROMAGNETIC RADIATION ON MICROCIRCULATION
PARAMETERS IN A RAT MODEL OF ACUTE SKIN WOUND

Dzheldubaeva E. R., Yarmolyuk N. S., Tumanyantd\K. Borisenko D. ., Kovalchuk I. O.

V. I. Vernadsky Crimean Federal University, Simferop&lussian Federation
E-mail: delviza@mail.ru

This study presents an experimental assessmenheofeffects of low-intensity
extremely high-frequency electromagnetic radiatiggHF EMR) (0.1 mwW/cmz;
42.3 GHz) on microcirculatory parameters in a Wistd model of acute full-thickness
skin wound. Microcirculation was evaluated usingelaDoppler flowmetry (LDF) on
days 1, 3, 7, and 14 after wound formation.

In the control group, the dynamics of microcircidatcorresponded to the classical
phases of the wound-healing process: initial hypegfollowed by a 24 % decrease in
perfusion by day 7, and stabilization of blood flowday 14.

Exposure to EHF radiation induced early modulatiofi microcirculatory
mechanisms. By day 3, perfusion increased, theiaarfpulse-related) oscillation
component rose by 59.16 %, the myogenic rhythmeamed by 36.84 %, and endothelial
activity increased by 30.35 % compared with contfidie microcirculatory efficiency
index (MEI) increased by 44.14 %, indicating aceatled adaptive restructuring of the
microvascular bed.

By day 7, the intensity of inflammatory regulatidacreased: endothelial oscillation
amplitude decreased by 62.17 %, myogenic osciliatiby 40.89 %, and neurogenic
oscillations by 30.19 %, while the amplitude ofdiac oscillations increased by 95.91 %
relative to control. Perfusion remained 18.20 %hhigthan control, indicating enhanced
tissue blood supply during the active proliferatplease.

By day 14, further normalization of microcirculagaregulation was observed. The
MEI in the EHF group was 46.43 % lower than in tteatrol group, reflecting more
economical and stable functioning of the microvéacuoetwork during the late wound-
healing phase.

The findings demonstrate that EHF-EMR accelerates transition from the
inflammatory to the proliferative phase, optimizee amplitude—frequency structure of
microcirculatory oscillations, and promotes a mianeorable microenvironment for tissue
repair. These results indicate that low-intensitfFEEMR may be considered a promising
adjunct modality in the treatment of acute and olravounds.

Keywords low-intensity EHF-EMR, microcirculation, laser Ddpp flowmetry,
acute skin wound, regeneration.
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THE SPECTRUM OF LIFE FORMS OF WOODY PLANTS IN A ROC K DUMP

AS AN INDICATOR OF THE DEGREE OF THEIR ANTHROPOGENI C
TRANSFORMATION

Dostovalova D. A, Glukhov A. 7!, Podgorodetsky N. &.

Federal State Budgetary Scientific Institution "Dongk Botanical Garden”, Donetsk, DPR,
Russian Federation

%Federal State Budgetary Educational Institution of glher Education "Donbass National Academy
of Civil Engineering and Architecture", Donetsk, DPR, i&sian Federation

E-mail: dasha.dostovaloval997@mail.ru

The paper examines the spectra of life forms ofdyqaants in four landscaped rock

dumps according to Raunkier, Serebryakov and Htinffom the point of view of
indicating anthropogenic transformation of the piikwg ecotopes.

Four landscaped rock dumps of the Donetsk Peofepublic (DPR) were

considered as model objects: the former 6/14 mitekéyevka), the Dimitrov mine 5/6,
the Zaperevalnaya mine (Donetsk) and the Kapitalmaye No. 9 (Donetsk).

In the course of the research, review, analytmahputational and modeling methods

were used.
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In 1977-1979, scientists of the Donetsk Botanicald8n carried out the reclamation
of the investigated dumps. Currently, the develapnod plant communities has reached
the formation of stable ecosystems of several spedirials of new species and attempts
at introduction have led to an approximation of #pecies composition to ornamental
plants.

The spectrum of life forms of landfill plants wadudied by K. Raunkier,

I. G. Serebryakov, G.R. Eitingen. Pathological mitreena among woody plants were
detected according to the diagnostic method ofaktook on forest phytopathology.

Latin names of plant species are indicated in alzoare with the International Code
of Botanical Nomenclature (Vienna Code).

The spectrum of life forms of woody plants (ac@ogdto K. Raunkier) showed that
in the dump of mine 6/14 72 % of the identifiedrlapecies are mesophanerophytes (8
species) and microphanerophytes 28 % (3 speciesgpresented (Fig. 2). In the dump of
mine 5/6 58 % of mesophanerophytes (10 species)42néo microphanerophytes (7
types). 50 % of mesophanerophytes (4 species) @néo5of microphanerophytes (4
species) were trapped in the mine dump. 60 % ofoptemerophytes (6 species) and
40 % of microphanerophytes (4 species) are fourtdardump of mine No. 9.

The life forms of woody plants were also studiedoading to the classification of
I. G. Serebryakov. The studied dumps had treebeofitst size, characterized by a height
of 25 m Betula pendulaFraxinus pennsylvanic&@uercus robuyJuglans regiaPopulus
balsamiferd. The trees of the first order of magnitude (udom high) are represented
by 5 species YImus pumila Prunus armeniacaMalus sylvestris Prunus mahaleb
Prunus cerasiferp Trees of the first magnitude (height from 1@%m) are less common
(Acer negundgSorbus intermedid@runus avium

According to the classification of G.R. Eitingen ¢he demand of plants for
illumination, shade—tolerant plants predominatéhenstand — 70 % of the total number of
species. Groups of semi-shade-tolerant and lighidpplants represent 30 % of the total.
The pathological phenomena detected on the dungpsharacterized by the presence of
necrosis, chlorosis of leaves, as well as the pmesef insect galls. An increase in the
proportion of trees of the first magnitude and it ¢ the biomorphological spectrum are
noted on all dumps.

Hypogenesis of shoots and leaves was detectedl iduaips of Acer tataricum
Robinia pseudoacaciaRhus typhina Prunus armeniaca Prunus avium Fraxinus
pennsylvanicaBetula pendulaAcer negundpQuercus roburPopulus balsamiferhave
abnormal crown development. In the forest commesitf all the dumps studied, there is
a shift in the biomorphological spectrum of plarkgt is, a change in the percentage of
species with different life forms (biomorphs) iretlecosystem due to environmental or
anthropogenic influences.

There are also differences in biomorphological spesuch as the predominance of
mesophanerophytes and trees of the first magnitude.

Hypogenesis and lesions of the shoot and leaf, ratalccrown development, and an
increase in the proportion of trees of the firstgmtude are observed in all the dumps
studied. The biomorphological spectrum serves asnditator of environmental and
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climate conditions, and deviations from the "norfmgpectrum reflect environmental
influences on the nature of plant adaptation inroomities.
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ISOLATION AND IDENTIFICATION OF NEW STRAINS OF BLAC K SEA
BACTERIA

Kochetova A. A, Katsev A. M

The Labour Red Banner Order Medical Institute namatter S. I. Georgievskiy of the Federal State
Autonomous Educational Institution of Higher Educain "V. I. Vernadsky Crimean Federal University",
Simferopol, Russia

Institute of Biochemical Technologies, Ecology aftharmacy of the Federal State Autonomous
Educational Institution of Higher Education "V. I.Vernadsky Crimean Federal University", Simferopol,
Russia

E-mail: maleksovna@list.ru

This paper describes the isolation of two new sgr@f bioluminescent bacteria from
the Black Sea from the coasts of Feodosia and Guasuwell as the determination of
their generic affiliation.

The strains were isolated by standard methods usingporous membranes. They
were cultured in liquid nutrient environment atfefent temperatures. The study of the
growth and bioluminescence of the isolated bacteda carried out at temperatures of
6-35 °C. It was noted that the maximum values of ghoand luminescence of the strains
were observed at 25 °C and significantly decreasddgher and lower temperatures. No
bioluminescence was observed for Gurzuf bacteridemiperatures above 30 °C. The
bacteria isolated in the Feodosiya region had hitgraperature characteristics and were
capable of bioluminescence at 35 °C.
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During studying the ability of bacteria to fermerdrious carbon sources, it was
found that the strains have the same nutritionaldeeand are able to utilize mannitol,
glucose, and galactose to form acids. In the poesefisucrose and lactose, fermentation
did not occur, the color of the environment did obange, and bacterial luminescence
remained.

The results of the analysis of bacterial growth daluminescence at different
concentrations of sodium chloride showed similaults. The bacteria had the ability to
grow and glow in the range of NaCl concentratiorsmf 1 % to 5 %. The maximum
characteristics were observed at 2 % NaCl. Battgr@awvth and bioluminescence were
not observed in media without sodium chloride.

During biochemical analysis, both strains demonstiaa fast type of luciferase
kinetics. With the introduction of photo-reduced RMa burst of luminescence was
observed, followed by a decrease in time. Calautatishowed that the isolated strains of
luminous bacteria are characterized by close vatfiebe constants of the rate of decay
and the half-life of bioluminescence.

Presumably, these strains belong to the gédingbrio and, given the similarities in
the properties they exhibit, they probably belowgthe same species. The use of
bioluminescent bacteria as an object for testirypsomising direction in research.

In conclusion, the strains showed a similar tengencchange optical density and
luminescence at different NaCl concentrations aedhperatures, and the same
saccharolytic activity. These indicators serve a®ason for the assumption that both
strains belong to the same species. The brightimiolescence and high growth rate of the
isolated strains suggest that they will find aptilcn as test strains in biotesting.

Keywords bioluminescence, bacteria, luciferase, the Black Se
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HEAVY METALS IN SOILS OF FOREST PARK LANDSCAPES OF VORONEZH
(ON THE EXAMPLE OF THE CENTRAL DISTRICT)

Nazarenko N. N, Astanin S. &, Svistova |. I’

Federal State Educational Institution of Higher Edzation “Voronezh State Agrarian University named
after Peter the Great”, Voronezh, Russian Federatio

Federal State Educational Institution of Higher Edzation “Voronezh State Pedagogical University”,
Voronezh, Russian Federation

E-mail: talalajko@mail.ru

The ecological and geochemical state of the sdilthe recreational zones of the
Central District of Voronezh was studied. The sainples were analyzed for the content
of gross and mobile forms of lead, cadmium, zirapper, nickel, and manganese. The
obtained indicators were compared with the appraimand maximum permissible
concentrations and background values. The categofisoil pollution were determined
by calculating the accumulation (concentration) fiicients and the total pollution
indicator. Suburban forest areas retain their mhtproperties (have a slightly acidic
reaction of the environment, natural content ofaoig matter, background content of
heavy metals). Natural gray forest soils are d&skias "clean”. Urban recreation areas
within the city have different origins, soil charagstics, which determines their
geochemical features. Most of the soils corresgonzbnal soils in terms of acidity and
organic matter content, despite this, there areasar@ith pronounced technogenic
transformation. According to the total pollutiordex, natural soils (chernozems and grey
forest soils) of large urban forest parks thatveeekly affected by anthropogenic impacts
are classified as “clean” and have background waloke heavy metal content, while
transformed urbose soils of arboretums at Voronarmiversities are classified as
“permissible”. Urban recreation areas, mainly ia tentral part of the city, are artificially
constructed landscapes that bear the propertiggediulk soils used in their construction.
In terms of their main indicators, they no longerrespond to their zonal analogues. They
are dominated by anthropogenic properties and psase (alkalization, growth of
anthropogenic organic matter content), leading lte loss of their main ecological
functions. In most cases, recreation areas in ityecenter (even with the status of a
protected area) are subject to noticeable pollubgnheavy metals compared to the
regional background. The accumulation rate of TMHa soil of recreational areas of
Voronezh decreases in the following order: Cd >PIn X Cu > Ni > Mn. The sanitary
and hygienic condition of anthropogenically tramsfed and artificially created soils
(cultivated soils, replanted soils) refers to pidin categories from “acceptable” to
“moderately hazardous”. As a local urbanized bamltgd for monitoring studies of urban
soils, we recommend using undisturbed soils of shburban forest massif of the
Voronezh upland oak grove and large urban foredtsp@mote from the city center (oak
groves of the botanical garden of the Voronezh Ersity and the Research Institute of
Forest Genetics and Selection).

Keywaords recreation, urban soils, heavy metals, total piolfuindex.
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SYSTEMATIZATION OF CHRONOBIOLOGICAL CRITERIA FOR
ADAPTATION OF PROFESSIONAL FEMALE ATHLETES OF DIFFE RENT
AGES

Pogodina S. V., Sayadn V. E.

V. I. Vernadsky Crimean Federal University, Simferop@rimea, Russian Federation
E-mail: sveta_pogodina@mail.ru

The article presents the systematization of chrimbogical observations of the
variability of functional parameters in the invol#t-age vector of adaptation of highly
trained female body. The systematization was chwig on the basis of the technology of
integrated assessment and modeling of adaptiveéioracf the main systems in highly
qualified athletes of the ranges of-26 and 3745 years. Biochemical, hematological,
immunological, rheographic, spirometric, gasometeigometric and statistical methods
were used to evaluate the functional capabilitiesthe main adaptive mechanisms
(nonspecific, hormonal, metabolic, hemodynamic tlatory). To simulate the functional
capabilities in the conditions of threshold loaals,algorithm is proposed, which includes
the classification of types of adaptive reactionsthe functional profiles of the main
systems and conditional visualization of profilescolor resolution. When reproducing
the spectral chromaticity of functional modeldsifound that in the involutive-age vector
the color space of models in the blue spectrunpémesible for the weakening of adaptive
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(

reactions) increases, whereas in the red spectrespdnsible for the amplification and
stress of reactions) decreases. This indicatesceea®e in the response of adaptive
systems to the threshold modes of operation whginyhgualified athletes reach the range
of 3745 years, which is characterized by a low degreeretervation of ovarian-
menstrual function. The technology of systematizatf chronobiological observations of
changes of functional parameters of sportswomesepited in article allows to define that
in the range of &6 years the dominating mechanism of adaptatiolmenting high
degree of reaction of the coupled systems to ttddbading is hormonal-metabolic. It is
his high degree of reactivity during the second bhthe ovarian-menstrual cycle causes
these athletes a high degree of response of cdepigaaptive systems with a forecast for
stress and reduced functions. The weakening dfidhmonal-metabolic mechanism in the
range of 3745 years (obviously due to the decrease in reptodudunction and
cumulative effects) causes a decrease in the respiirconjugate systems and a decrease
in the price of adaptation to threshold loads mleriods of the menstrual cycle.

Keywords systematization, modeling, age-related chronobioldg criteria,
adaptation, professional female athletes, menstyché.
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CHARACTERISTICS OF OBJECTIVE ANTHROPOMETRIC INDICAT ORS OF
YOUNG STUDENTS IN THE KASHKADARYA REPUBLIC OF UZBEK ISTAN
AND NIZHNY NOVGOROD REGION OF THE RUSSIAN FEDERATIO N

Rakhmatullaev E. SH, Kalyuzhny E. A% Kurbanov A. SH, Azizova N. B,
Khaydarov Zh. Zh'

Karshi State University, Karshi, Republic of Uzbekista

%\olga Region Research Medical University of the Mimisbf Health of the Russian Federation,
Nizhny Novgorod, Russian Federation

E-mail: eakmail@mail.ru

When assessing the characteristics of anthropametdicators — predictors of
physiological and functional conditions, in the smrn region of the Republic of
Uzbekistan, it was found that in terms of lengtbgypweight and 1Q2, young men show a
right-sided negative As = -0,01; and a left-sidegifive 0,22 and 2,54, in girls, positive
As = 0,111,47 and 1,95 with significant differences (p <3),0rhe biometric matrix of
indicators with a higher variation coefficient CM®8M) in young men by 22,7 % showed
a decrease in the corridor of the partial sigiRaby 38,0 % relative to their peers. The
OCG indicators, with significantly (p<0,05) highealues in boys than in girls by 9,7 %,
increase more rapidly by 48,2 % with a wider raofyeariance by 23,9 %, indicating that
this somatic indicator is more dynamic in boys tivagirls at this stage of ontogenesis.

Body weight (BW) correlates with the weight-to-Haigatio (WHR) in boys (r=0,78)
and 0,93 in girls (p<0,01), indicating that BW isdatermining factor in determining
individual WHR. In this population, DT correlatesgitively with body weight (BW) in
boys and girls (r=0,50) and 0,29, respectively<,01.

The variance distributions for body weight showoaderline significant difference at
p<0,050,06, favoring district residents for boys and cigsidents for girls. Rural
residents are shorter, heavier, and have shoright®-height ratios than their urban and
metropolitan peers, although rural girls have higBill values. The variance differences
in these parameters by gender are consistentlifisagmt in favor of boys at p < 0,01.

The results of the ANOVA show no statistically sfgrant differences between the
time of reaching biological maturity (onset of Manong female urban, regional, and
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rural residents; at p < 0,05, with an overall ethilifference of almost one year, favoring
their Uzbek peers.

Representatives of the indigenous Uzbek ethnicgtlzbek women) show a later
Me age (M+m = 13,7+0,16 / 12,8+0,17 years, witlr S(271; cc = 468; p = 0,01) years,
showing a difference of almost one year. Objecibemtile scaling tables, providing
factual characteristics of the physical developmiedicators of a reference group of
young men and women in the Kashkadarya region efRbpublic of Uzbekistan, have
been calculated and are being introduced into sfitcand methodological use.

Keywords anthropometry, functional predictors, adolescemashkadarya region,
biometric analysis, centile scaling tables.
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BLOOD CIRCULATION'S CHARACTERISTICS IN STUDENT-ATHL ETES

WITH DIFFERENT TYPES OF CENTRAL HEMODYNAMICS AT RES T AND

ORTHOSTASIS

Riazantsev A. |., Grebennikova I. N.

Novosibirsk State Pedagogical University, Novosiliir Russia
E-mail: reza.a.i@mail.ru

Orthostatic hypotension and postural orthostatahtaeardia syndrome are the two

most common problems associated with the developroénsyncopal states when
changing body position to vertical or standing farlong time. There are many
hypothetical reasons for the development of sucitgye, but the most likely reason is
the imperfection of neuro-humoral regulatory meg$ias. In athletes, an orthostatic test
is used both to assess the current functional atadeto predict the tolerance of training
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loads. At the same time, there are multiple cordiions of the influence of third-party
factors on the tolerance of orthostasis when peiifay the active form of an orthostatic
test. Therefore, there is a high probability ofadbing false positive or false negative
results, which will lead to an incorrect assessnoéiite training process.

In this work, the main cardiovascular parameterblobd circulation were analyzed
in 71 healthy students of the Faculty of Physicalk@e of Novosibirsk State Pedagogical
University. Each of the surveyed students was esdjaga chosen sport in the specialized
section of the university and played for the natidieam of the university. In the study,
heart rate was studied by electrocardiographypbgstliastolic, and pulse blood pressure
were studied by auscultation. The minute volumélobd was studied by the method of
Pestryaev V.A. et al. All subjects were divideititiree groups according to the ratio of
the actual and proper values of the minute voluim@amd circulation. Three types were
identified: hypokinetic, eukinetic, and hyperkireti

Mathematical statistics were carried out usingwhikeoxon-Mann-Whitney criterion.

The statistically significant differences in theckground and orthostasis obtained in
the article indicate the presence of different levaf functioning of the systems: the
hyperkinetic type of hemodynamics has an increagedsity of blood circulation, which
means a low regulation efficiency, while the hypadic type, on the contrary, has a
reduced blood circulation, which means a high ratijuh efficiency. The student athletes
also differed in the quality of their reactions.eTtyperkinetic type had a higher reactivity
of the cardiovascular system than the hypokinetpet The peculiarities of perfusion
changes in the hypokinetic type of hemodynamicsenigfossible to assume the presence
of a delayed effect of urgent adaptation. This tgbemodynamics is characterized by a
lag in neuro-humoral regulation systems due tamarease in tissue @equirements.

The present conclusions suggest that when assesesihgstatic tolerance, it is
necessary to take into account the type of cehtmalodynamics of athletes.

Keywords human physiology, type of central hemodynamicsdestts, athletes,
orthostatic test.
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SHORTAOERM PLASTICITY OF THE HIPPOCAMPUS UNDER
PHARMACOLOGICAL BLOCKADE OF NEURAMINIDASE

Savotchenkd\. V.!, Chuyan E. N?

IAzov State Pedagogical University, Berdyansk, Russia
2. 1. Vernadsky Crimean Federal University, Simferop&pssia
E-mail: asavotchenko@yandex.ru

Polysialic acids (PSA), negatively charged chaams, localized on the outer surface
of the cell membrane, are widely distributed in tleronal tissue. Previously the PSA
appearance in the CA1 hippocampus was demonstiaied SNA-I lectin staining Their
interaction with glycolipids and gangliosides plegyscrucial role in synaptic plasticity.
The role of PSA on the excitability was shown ie thifferent models of epileptogenesis,
activity-dependent synaptogenesis and synaptidigltgsof the hippocampal neuronal
networks. Neuraminidase is the key enzyme reguwatie amount of PSA by removing
sialic acid residues from sialoglycoconjugates. HHigpncentrations of neuraminidase
significantly decrease the level of PSA on membrsunéace. Neuraminidase applied to
the hippocampus influences many neural functiomuting neurotransmitter release,
memory, synaptic plasticity, axon outgrowth and rakulifferentiation. Neuraminidase
blocker has an opposite effect on the PSA clustentity and respectively on neuronal
excitability: increases the firing frequency andpéimde of spontaneous synchronous
oscillations, and the frequency of multiple unitiéty in cultured rat hippocampal slices.
In the present study, we investigated the roleenframinidase inhibition in hippocampal
short-term memory processing. Previous studies Bhoe/n that blockade of ne activity
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results in a pronounced reduction of long-term ptié¢ion and facilitation of short-term
depression within the CA3-CALl network of the hippmpal stratum radiatum To
suppress enzymatic activity, we employed the seteathibitor N-acetyl-2,3-dehydro-2-
deoxyneuraminic acid (NADNA). Our findings demomas&d that pharmacological
inhibition of neuraminidase does not affect plastimduced by paired-pulse stimulation
in the CA3-to-CA1 hippocampal circuits, indicatimg changes in presynaptic release
probability. At the same time, we observed a sigaift reduction in both the maximal
values of post-tetanic potentiation and long-tertasticity following a brief tetanus,
suggesting the involvement of postsynaptic mechasnisn mediating the effects of
neuraminidase on synaptic transmission.

Keywords neuraminidase, polysialic acids, hippocampus, symafasticity.

References

1. Sato Y., Akimoto Y., Kawakami H. [et al.]. Locati@i sialoglycoconjugates containing the Sia(alpha)2
3Gal and Sia(alpha)2-6Gal groups in the rat hippgres and the effect of aging on their expression,
J. Histochem. Cytochem9 (2001).

2. Isaev D., Isaeva E., Shatskih T. [et aRple of extracellular sialic acid in regulation cfumonal and
network excitability in the rat hippocampus,Neurosci, 27 (2007).

3. Isaeva E., Lushnikova I., Savrasova A. [et al.] Rame of endogenous neuraminidase leads to an
increase of neuronal excitability and activity-degent synaptogenesis in the rat hippocampus, J.
Neurosci, 32 (2010).

4. Savotchenko A., Romanov A, Isaev D. [et al.] Neurddase inhibition primes short-term depression
and suppresses long-term potentiation of synapdicsmission in the rat hippocampidgural Plast,
2015(2015).

5. Bonfanti L., Seki T. The PSA-NCAM-Positive "Immatureurons: An Old Discovery Providing New
Vistas on Brain Structural Plasticit@ells 10 (2021).

6. Usami A., Sasaki T., Satoh N. [et al.] Oseltamigithances hippocampal network synchronization,
J. Pharmacol. Sci106(2008).

7. Minami A., Saito M., Mamada S. [et al.]. Role odlgilase in long-term potentiation at mossy fiber-CA3
synapses and hippocampus-dependent spatial meRiao$ Onell (2016).

8. Zucker R., Regehr W. Short-term synaptic plastiédyn. Rev. Physiql64 (2002).

9. lzumi Y., Tokuda K., O'Dell K. [et al.]. Neuroexeitory actions of Tamiflu and its carboxylate
metabolite Neurosci. Lett 426 (2007).

10. lzumi Y., Tokuda K., O'Dell K. [et al.]. Synapticnd behavioral interactions of oseltamivir (Tamiflu)
with neurostimulantsiium. Exp. Toxico) 27 (2008).

11. Heine M., Groc L., Frischknecht R. [et al.]. Surfawebility of postsynaptic AMPARS tunes synaptic
transmissionScience320(2008).

12. Gambrill A., Storey G., Barria A. Dynamic regulatiohNMDA receptor transmissiod, Neurophysiol.
105(2011).

193



11 (77). 2025% 4.! . 194-204.

582.573.81:581.134.6
DOI 10.29039/2413-1725-2025-11-4-194-204

(HEMEROCALLIDACEAE)

)-) .
= & e JO#
-mail: lusedelnikova@yandex.ru
( . ( b) ( ( Hemerocallis citrina,H. minor, H. fulva,
H. middendorffii, ( $ (O ' ).
( ( " :
' ) 1 b)) ") :
1 R G { ) 2019 . H. middendorffi(82,5 %),
2020 . H. fulva(129,5 %), 2021 .H.citrina (17,2 %). , 2019-2020 . "
" 1, ( 35-4,6, 2021 . 12-15 . #
a b " H. fulva (21,9-33,1 %), ( H. middendorffii
(20,0-37,6 %). " 1) (
/b, ) H. middendorffii(1,9) H. minor, H. citrina (2,6-3,0), ( +b)/
H. fulva (2,2-5,3). +
( Hemerocallis 1) ") ex situ
%& Hemerocallis, " L ( b,
$ :
+ ' HemerocallisL. —
: ( Hemerocallidacea®r. — v (
) 6 I .3 ,
7 20- [1]. # ,
- * ! : ( 0.5-1.3 %,
2.9-57%, ( 150.9-503.5 %, 1.3-3.5 %,
3.9-7.4 %), 1 ( [2—4].
8 (
‘ . $ - :
( a b 1 ¢ " ( (
) 1 *
( ) ( )
[5-8]. $ ( , ( '
' ) 1 '

194



, ) :
. $ ( )
s ( (4 141), , ) ):
) : ) : )
" [9, 10]. ) :
1) ( [11,
12]. 8
( 1 O
( : ) - ( : (
Lilium L., CalendulaL., TagetesL., Chrysanthemunt.. [13-16].
: 1 '
) ( (
H. disticha, H. citrina, H. fulvaH. rosea,' ):( '
( : ) [17-25], )
n . 1
(
( ( *(
( ( + [2-4]
8 (
( Hemerocallis $ )
) 1
( v ( 1 " (
H. minor, H. middendorffii, H. citrina, H. fulya (
] $ 1
# ( : )«
: Hemerocallis minoMill. — 5. , H. middendorffiiTrautv.
Et C. AL Mey. —5. # , H. citrina Baroni —5.
"o H. fulvaL.-5." - ( .1.
- ' ' !8’
+., '), ( ' )
$ ' " )
30- ( 8' ( .
2 " '
(2019-2021 ) " . 2019 .'
* o (2 =0,97).
2020 . G )
' -1 (2 =0,85).3 2021 .(

(70 ) ) (2 =0,81).!

195



( * 18-195C ) . *
2019 . (64 ) 2020 .

(76 ) 2021 (36 )( .2 ,').6
122 (2019 ) 160
(2020 ), ( 2055,4°C  2420,5°C.

+ .1 " - ' '
1 —H. minor,2 —H. middendorffii,3 —H. citrina, 4 —H. fulva.

o 25,00 E j: R
% 20,00 5 0 /\ /ﬂ\
g 1500 + %07
F 2019 40 - ——2019
1000 :z;i zz | {/ \ —a—2021
. * o
Toowo vV v ovim X X weom vVoovoowww x x e
+ .21 C O ()
' 2019-2021 .
r 01. 06 16. 06
" , (8]
1 ) n n . ! (
Ty 1 [26]. 8
" _* *
[27,281.8 ) " *
1& -56 ( ):
: 4405 ), ( a (662 ),
( b (644 ). (

196



1 [28]. " ")

(17 :
C =4.695D05— 0.268¢ (5.134R,0+ 20.4360R44.0,
I = 9.784[362— 099Q44,
Cb =21.426Q44— 465'352
D - . c o " ;
- " ( acCb- " " ( b.
3 /100 %:
X= CeV+V,¢100/(HV;¢1000),
c- " .l v =— = ( .3
Vi - '= ) ' ) 3; Vy, — '= '
, SH- ,
! ( ( (
1 ' . ( (@ + b);
1 ( a/b; 1 ( (@ + b
. $ n D)
) ( Microsoft Office Excel 2007 Statistica 10
1 (M £ m).
<
$ " H. minor, H. middendorffii, H. citrina, H. fulva
-1 " 2019-2021 . *(
): ' .
, 2019 . 17.04, 2020 . - 14.04., 2021 . - 20.04.
- ( ") 30-32 (31.05-2.07),
H. fulva, " (05.07-8.07.)
"o " . ( 1 ,
H. fulva . "
( ( (19.10-27.10).
: o
,oo) " ,
) ' * [14]. $
( (
( ( ( ( "
( .3, : o "
2019 . 47, 4 % (H. citrina) 82,5 % (H. middendorffi),
2020 . 65,4 % (H. middendorffijj  129,5 % (H. fulva). ,
"1 3,7-4,4 R (R « "
2019 . H. citrina — 3,7 , H. middendorffii— 4,1
H. minor— 4,4 .9 ) ‘
S { 2020 .: H. citrina — 4,6 ,
H. middendorffi— 5,6 . H. fulv !
", « . « " " ' 3,5 1
2019-2020 ., 2019 .8 " 2021 . H. fulva

197



( ' 1 1,1-1.2 ) " ,
H. middendorffii .
2021 . R ( ( '
1 ( 55-8,3 ) ) 2019-2020 . 13,5
17,2 %, , , )
1 ) " . ,
( " -1 2020 .
' 1,5-2,5 1 ) 2019 2021 . ,
") o B G 1, (
2019-2020 . 3,546 , 2021. 1,2-15

160
140
120

mMris

2019
m 2020
w2021

40 4
20 1

H. citrina H. fulva H. minor H.
middendorffii BHa

45,00
2
E 40,00
35,00
30,00
25,00
20,00 = 2019
15,00 - W 2020
10,00 - 2021
500 -
H. citrina H. fulva H. minor H. BILI
middendorffii
+ .32 0 0
Hemerocallis ( -1 " 2019-2021 .

198



B G ( ( )i
( " (" 1.
4$5 1.
%* #" /. -%, , *6 3 %#. 3 (#'%* %, ,/#%* 5 -0
2021..
’ ’ % / *%
% a b at+b a/b
H. citrina 17,2+0.4* 2,9+0,1 |4,0+0,1 |69 0.7 0.4
11,2+0,2 29,7+0,9 | 11,3+0,5 |410 | 2,6 3,7
H. fulva 15,6+0,3 33,1+0,9 | 21,9+0,7 | 550 |15 35
18,6+0,4 27,1+0,8 | 13,6+0,3 | 40,7 |19 2,2
H. minor 13,540,2 8,4+0,1 | 8,6+0,3 17,0 (0,9 1.3
11,0+0,2 25,2+0,5 | 8,4+0,2 33,6 |3,0 3.1
H. 14,4+0,2 17,1+0,4 | 8,8+0,2 259 |19 1.8
middendorffii 15,7+0,5 37,6+£0,9 | 20,0+0,8 | 57,6 |19 3,7
Tk " , , ** __ ( /
$ *
( ( .5 )
( a 252 376 % ) ( b
84 20,0 %. ' : (
( b: H. middendorffii 1,9 , H. fulva 2,0 , H. citrina 2,6 ,
H. minor 3,0 : ( a(376 %) b (20,0 %)
( H. middendorffii.+ H. citrina, H. fulva,H. minor
( ) : (
(25,2-29,7 %). $ ( b ")
H. middendorffii, ( 1,4-1,7 1 ( .
$ ( , ( (
R { (H. middendorffii, H. citrina, H. minor)
( a 1,2-102 1, )
) "o H. fulva, ( S ( 1,2-1,6
1 ( b, « . *
" ( al |, R H. middendorffii 1,9 :
H. minor 3,9 , H. citrina 11,4 ) ( b (
H. middendorffii H. citrina 1 " 2,3-2,8 .8 H. fulva*
1,6 1 ", ( . H. minor
B (R b (8,4-8,6 %).
) ( (

H. middendorffii (37,6 %), H. minor, H. fulva, H. citrina- '

199



(25,(2—22,7( %). " ( b ')

8 o (+)
33,6 % (H. minon 57,6 % (H. middendorffii) 9
( ) ( R G
1,5-2,2 . 8 " R { H. fulva
( 1,3 1 ) (
8 , ( ) ( )
) ( [29],  ):(
) ) ( ( 1, ¢
8 1 ( ( b ( /b)
( 1 b ' [6, 8, 29,
1 " .
[30] ‘ (
1
(
6 ! "))
" . 8 (3,0
1 ( /b ( H. minor, (1,9) H. fulva
H. middendorffij H. citrina *
) (2,6). . " ( (/b) 2,7-4,0
1 ( ) 0,7 H. citrina)
1,9 #H. middendorffi) ( . ' . 1). 8 1
(. ( +b ) ( )
[6, 29, 30]. 1 ( /
( "o( H. citrina  H. middendorffii (3,7).
1 "o H. fulva (2,2), *
* ' )' . " ,
2021 . (
1 ( / (
1 * 0 )
(0,4) H. citrina,
(3,5) H.fulva.$ " ( H.fulva (
16 1 , ( .
$ ( : H. citrina, H. minor, H. fulva,
H. middendorffii $ ‘ '
: (
" (
( 1 C ) ")
( ( (

200



( 1 " )
-1 " 2020 .!
* ) - 2019 ., -
" 2021 . ," 1
S ( ( ) 2019 . H. middendorffii
(82,5 %), 2020 .H.fulva(129,5 %), 2021 .H.citrina (17,2 %).
) ( H. fulva ' 1,5-2,3 1
) ( ( . #
( a b " ( "o H. fulva
(21,9-33,1 %) "o H. middendorffii(20,0-37,6 %).
1) ( /b
" H. middendorffii(1,9) H. minor, H. citrina (2,6-3,0);
( +b)/ H. fulva (2,2-5,3).3 )
( " )
( .
( )
( Hemerocallis :
( ex situ
4 " « $
», USU 440534, "
2( % $ #
“% # , 3 $ $
n 4 " $ ”
%%%%21-121011290025-2%6 " 5% 1
$
1'%( $-#-#
1. . + : o R .=,
,2012. - 639.
2. + o ! ' ( : (
HemerocallisL. /. .. .+ 1! & " : . —20109.
—%1.-!.93-96.
3. % L * HemerocallisL., ): (
: 1 /1. $ I + [ 1
1 .—2021. - .26,% 4. - . 944-949.
4. | 5.5.8 ' :
HemerocallisL. / 5. 5. ! 1. . — 2024. — . 24,% 07. —
1. 909-920. DOI:10.32417/1997-4868-2024-24-06-909-92
5 * C#. (

( I #.* L 3...5( & " (
. —1970. %2(3). —! . 318-323.

201



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

21 L& /. .21 . =5
52 ,1989. - 204.

# #.,.1 )
T#., . # v 2 o8 Il& .—1997. — . 44,
% 5. —!.707-716. DOI: 10.31857/S0015330322040224.
3 8. .& : " , * , '
/8. .3 .. .2 " " .—2018. 9% 3-4. - . 5-16.

Wanasundara U. N., Shahidi F. Antioxidant and pideant activity of green tea extracts in marine oils
U. N. Wanasundara, F. Shahidi // Food Chemistry9981— Vol. 63, no 3. — P. 335-342.

anang A. L. Chlorophyll: structural properties, hbaltenefits and its occurrence in virgin olive dils
A. L. anancg // Academic Food Journal. — 2011. — Vol. 92ne P. 26-32.

. ) . 2. ( I .2.,) 1

$ .—1999. 9% 6. ! . 39-41.

Burri B. J. Carotenoids: chemistry, sources and phlygyo/ B. J. Burri // Encyclopedia of Human
Nutrition (Third Edition). Eds. by B. CaballerBlsevier Ltd.: Academic Press. —2013. — P. 283k 29

3 A " ( Tagetes sp.T( patuld /
. .3 , #.0. ,5...3 [ 111,
A 4 .—2007.— .5,% 36.-! .22-27.
3 .o " " (
(Lilium L)/ . .3 vy o. .5’ ,8.. .1 )
N : . L& .—2008. -9 2. -!.18-23.

3 . " /. .3 , ... 20" ,
#.0 . [ d1, A 4 . —2011. % 9 (104). —
1.15-18.

/1 5.2.& "" ( ( ( /
5.2./1 n . —2024. 9% 91. -! . 199-211. DOI:

10.31360/2225-3068-2024-91-199-211.

Griesbach R. J. Floral pigments demerocallis fulva, H. rosea andH. disticha/ R. J. Griesbach,

L. Batdorf // Horticultural Science. — 1995. — V80. — P. 353-354.

Tai C. Y. Analysis and stability of carotenoids imetflowers of daylily Klemorocallis distichp as

affected by various treatments / C. Y. Tai, B. H. CHeJournal of Agricultural and Food Chemistry. —

2000. — Vol. 48. — P. 5962-5968.

Cichewicz R. Isolation and characterization of stidlal, a new antioxidant naphthalene glycoside, and

other antioxidant glycosides from edible daylilMemerocalli$ flowers / R. Cichewicz, M. Nair //

Journal of Agricultural and Food Chemistry. — 2002/ol. 50. — P. 87-91.

Mao L. C. Antioxidant properties of water and ethasmdracts from hot air-dried and freeze-dried dqyl

flowers / L. C. Mao, X. Pan, F. Que [et al.] // Bpean Food Research and Technology. — 2006. —

Vol. 222. — P. 236-241.

Lin Y. Antioxidative caffeoylquinic acids and flamoids fromHemerocallis fulveflowers / Y. Lin, C. Lu,

Y. Huang [et al.] // Journal of Agricultural anddebChemistry. — 2011. — Vol. 59. — P. 8789-8795.

Gu L. The role of monoaminergic systems in antidspant-like effect of ethanol extracts from

Hemerocallis citrina/ L. Gu, Y. Liu, Y. Wang [et al.] // Journal of lidtopharmacology. — 2012. —

Vol. 139. — P. 780-787.

Lim J. A. Total phenol content and antioxidativeivaty of fractions fromHemerocallis fulvaeaves /

J. A. Lim, T. Y. Chung, E. J. Cho // Cancer PrevenRasearch. — 2012. — No 17. — P. 257-263.

Lin S. The antidepressant—Like effect of ethandtamt of daylily flowers in rats / S. Lin, H. Chang

P. Chen [et al.] // Journal of Traditional and Coempéntary Medicine. — 2013. — No 3. — P. 53-61.

Wang Y. Advances in research on the chemical coitipesand functions ofHemerocallisplants /

Y. Wang, T. Xu, B. Fan [et al.] // Medicinal Plar#s2018. — No 9. — P. 16-21.

2 + & " HLH —-2018. - . XIV, .2.-

3263 .
" . H " " ( /

" =1 1 ,1982.—-21.

202



28. # " ( / R
,.$./1 .-5.:. ,1987. —430.

29. . 0 .4. /10 .4.. y e -
#.1, , —2000. — 135.

30. Babenko L. M. Effect of temperature stresses on pignctontent, lipoxygenase activity and cell
ultrastructure of winter wheat seedlings / L. M. Bako, L. V. Kosakivska, Yu. Akimov [et al.] //
Genetics Plant Physiology. — 2014. — Vol. 4, no.+-PR. 117-125.

PHOTOSYNTHETIC PIGMENTS IN AERIAL ORGANS OF DAYLILI ES
(HEMEROCALLIDACEAE)

Sedelnikova L. L.

Central Siberian Botanical Garden Siberian Branch tiie Academy of Sciences, Novosibirsk,
Russia Federation
E-mail: lusedelnikova@yandex.ru

The article analyzes the comparative results of ¢batent of photosynthetic
pigments (carotenoids, chlorophydsandb) in the above-ground organs of the taxa
Hemerocallis citrina, H. minor, H. fulva, H. midddorffii, cultivated in the forest-
steppe zone of Priobye (Novosibirsk region). It baen established that the content of
chlorophylls and carotenoids in the leaves and dl@mwof plants during the period of
active growth and mass flowering of plants is chtmazed by slight variability and
species specificity. The highest carotenoid levats flowers were found in
H. middendorffiiin 2019 (82,5 mg%)H. fulvain 2020 (129,5 mg%), and. citrina in
2021 (17,2 mg%). It was found that in 2019-202@, ¢bncentration of carotenoids in
flowers was 3.5-4.6 times higher than in leaves] Bn2021, it was 1.2-1.5 times
higher. The maximum values of chlorophylisand b were noted in the flowers of
H. fulva plants (21,9-33,1 mg%) and in the Ileaves &f middendorffii
(20,0-37,6 mg%). The flowers &i. middendorffii(1,9) and the leaves ¢i. minor,

H. citrina (2,6—3,0) have high indicators of the conditionidfoduced plants in terms
of the chlorophylla/b ratio, and in terms of the suna+pb)/carotenoids ofH. fulva
(2,2-5,3). The results showed high activity of fhwtosynthetic apparatus of plants of
cultivated Hemerocallis species, successful adiaptap ex situ conditions and the
possibility of using raw materials during the périaf mass flowering for practical use.

Keywords species of the genudemerocallis leaves, flowers, chlorophylis andb,
carotenoids, forest-steppe zone of Priobye, Nowussilbegion
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ANALYSIS OF THE FUNCTIONAL STATE OF THE CARDIOVASCU LAR
SYSTEM OF RUSSIAN AND TURKMEN STUDENTS

Skorozvon M. S, Chernyavskikh S. B, Glubshev E. G.

!Belgorod State National Research University, Belgor&lissia
23aint Petersburg State University of Industrial Teologies and Design, Saint Petersburg, Russia
E-mail: 1126112@bsuedu.ru

The state of the cardiovascular system of the stsdeas assessed by analyzing the
temporal indices of heart rate variability (HRV)hel S.P. Letunov test was used as a
functional load. Measurements were taken before iamdediately after the load. The
Poli-Spectr-Rhythm software (Neurosoft LLC, Ivanpweas used to record the temporal
indices of the electrocardiogram curves in the sdsandard bipolar lead for 5 minutes.
During the experiment, the students were in a bat& position, factors leading to
emotional arousal and physical influences wereiplited. The room temperature ranged
from +18 to +20 °C. The following parameters wexarained in the study: R-R min and
R-R max are temporal indices of heart rate vaiitgbiWwhich denote the minimum and
maximum length of the R-R intervals in the ECG reony; RRNN is the median of all
intervals between successive heart contractionstbeestudied time period; SDNN is the
standard deviation of R-R intervals, which detessirthe overall HRV; RMSSD is the
root of the root-mean-square difference of conseeuintervals, characterizing the
parasympathetic activity of the ANS; pNN50 is tleggentage of R-R interval pairs with a
difference of more than 50 ms, also reflecting pwamgathetic regulation; CV is the
interval variation coefficient. We formed four gpsiof students studying at Belgorod
State University. Groups | and Il (control groumsgluded girls and boys, respectively,
born and living in the Russian Federation befotterimg the university; Groups Il and IV
(experimental groups) included girls and boys, eesipely, born and living in
Turkmenistan before entering the university. Eaaiup included at least 50 people aged
18 to 20 years. Formation of groups based on dthnmade it possible to identify
differences in the functioning of the circulatoryseem. Turkmen students in Groups I
and IV demonstrated decreased temporal HRV parametech as R-R min, R-R max,
SDNN, RMSSD, and pNN50, both before and after égerccompared to students in
Groups | and lll. This indicates a decrease inthede variability, suggesting a reduced
adaptive capacity of the autonomic nervous sys#NfS). Russian students in Groups |
and Il had higher HRV values compared to studentsroups Il and 1V, demonstrating
better physiological adaptation due to parasympiatizetivity. The results of the study
demonstrate differences in heart rate variabilgyween the groups of students from the
Russian Federation and Turkmenistan. This underscthe importance of timely
monitoring and assessing the functional state efdardiovascular system to maintain
health and improve adaptation in young people duitieir studies.

Keywords cardiovascular system, functional state, heartvatmability, students.
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MORPHOLOGICAL CHARACTERISTICS OF MILITARY PERSONNEL  WITH
DIFFERENT TYPES OF ADAPTATION TO SPECIFIC PHYSICAL LOADS

Khomenko O. \A, Homy kova O. V2, Yakimenko V. S, Syshko D. \/

Sports club "Chernomorets", Sevastopol, Russia
%Crimean Federal University named after V. |. Vernadsi§imferopol, Russia
E-mail: sk_chernomorets@mail.ru

The study examined the morphological charactesigifanilitary personnel using bio
impedance analysis. Differences in body compositi@ne found in military personnel
with different types of adaptation to specific piogé loads. Two groups of military
personnel were identified. The first group (n=12phan adaptive type of adaptation to
specific physical loads, while the second (n=14yl kadiscrete type of adaptation to
specific physical loads. A comparison of these pgsorevealed that fat mass and skeletal
muscle mass remained virtually unchanged, but ldarec reactivity of muscle mass was
higher in military personnel with the adaptive typeading to an increase in the phase
angle. Furthermore, total water content was highenilitary personnel with the discrete
type, indicating fluid retention. The obtained dataicate the nature of the lack of
recovery of military personnel with a discrete tygier undergoing specific physical
exertion.

Our study of impedance-metric parameters revedladthe body composition ratios
of military personnel were consistent with age-appiate norms and within the fitness
standard. We also found that fat mass in militaggspnnel with different adaptation types
did not change statistically significantly beforadaafter the specific physical fitness
development phase. The skeletal muscle mass ristioddd not change significantly.
However, it should be noted that the body impedgritase angle, as a characteristic
indirectly reflecting muscle metabolic potentiakached a significantly higher level
(p<0.05) after training in military personnel withe adaptive adaptation type. Conversely,
total body fluid levels were significantly highgo<0.05) in military personnel with the
discrete adaptation type compared to those withatteptive adaptation type. Thus, the
obtained results of the bioimpedance analysis dfybmmposition in military personnel
indicate that adaptation to specific physical loaesults in changes that depend on the
adaptation type. Fat mass and skeletal muscle reassned virtually unchanged, but the
electrics reactivity of muscle mass was higheraldisrs with the adaptive type, leading
to an increase in the phase angle of body impedd&haéhermore, total fluid levels were
higher in soldiers with the discrete type, indiogtifluid retention. Fluid retention
typically occurs as a result of inadequate recowdryr physical exertion. This suggests
that the discrete state in this type is relatetetmvery, rather than a transition from one
state to another. However, this hypothesis must bks verified by examining other
integral indicators.

Keywords: impedance analysis, body composition, morphomeifpitase angle,
adaptive type, discrete type.
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CHANGES IN THE ANXIETY INDEX OF RATS UNDER HYPOMAGN ETIC
CONDITIONS AFTER ORAL ADMINISTRATION OF RESVERATROL AND
«ENOANT»

Khusainov D. R., Tumanyants K. N., Aidinov I. D.akata S. R., Ivanova V. R.

V. I. Vernadsky Crimean Federal University, Simferop®lussian Federation
E-mail: gangliu@yandex.ru

In conditions of significant suppression of the metic field (with an induction level
of around 10 nT — 0.14 uT), the development of diiaess is observed [1], along with a
marked suppression of cognitive indicators in husnfd], an increase in the index of
physical fatigue [3], and a range of other changkably, it has been observed that the
nervous system is the most sensitive to hypomageetiditions at the organismal level
[4]. However, such a significant level of magndiad suppression affects only a very
small number of people and is primarily relevanthia context of space exploration.

In everyday circumstances of modern civilizatiordvelopment, hypomagnetic
environments with a weakening factor of the natunagnetic field ranging from 2 to 5
times are becoming widespread, including in mutiresy residential buildings [5].
Various studies indicate that with a magnetic fialdakening factor of 4 to 10 times,
many psychophysiological indicators in both humamsl animals change [5]. This
includes an increase in aggression and exacerbattidapressive-like manifestations [7];
an alteration in pain sensitivity and changes i dignamics of cognitive processes [8].
Consequently, an important task is to identify inest natural and safe means capable of
counteracting the negative effects of technogenipomagnetic environments, with
natural polyphenols being promising agents in itbigrd.

The aim of this study was to determine the extétii@ anxiolytic effect of a five-day
intake of resveratrol and Enoant under hypomagnetiaditions. The research was
conducted in April 2025, and the anxiety levelsttod animals were assessed using the
"Open Field" test (a circle with a diameter of liman isolated chamber; LLC "Open
Science", Russia) and the "Elevated Cross MazeMHEQ C "Open Science", Russia).
For each behavioural test, the rats were divideml4rgroups of 8 individuals for the open
field test and 7 individuals for the ECM: controbsimals not subjected to experimental
interventions, 5M — animals exposed to hypomagnetic conditions fdags, 5SM-R —
animals exposed to hypomagnetic conditions for ¥sdand orally administered
resveratrol (Dr. Mercola, USA) at a dose of 20 mgdkr day, 5M-En — animals exposed
to hypomagnetic conditions for 5 days and orallynmamistered Enoant (RESSFUD,
Russia) at a dose of 20 mg/kg per day (calculated tdry" substance basis, excluding
glucose). The organisation and control of the drahke of polyphenols by the
experimental animals are described in our previumsication [14].

The weakening of the background magnetic field agdseved using a chamber made
of two-layer "dynamo" iron, measuring 2x3x2 m. Tttearacteristics of the shielding
chamber have been detailed in our previous pulditd8]. Additionally, given that the
control groups of animals in this specific studyyrbe located in different spatial settings,
the measurement of the magnetic field weakeningpfagas carried out experimentally at
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the specific location of the control rats, and tlsults of these measurements are
presented in detail in the article.

When analysing the IT, calculated based on the nOpeld" test, it was found that
the oral intake of resveratrol under the influen€@a hypomagnetic environment for five
days did not lead to significant changes in thididator. In the group of rats "504
resveratrol," the IT was 0.958 (0.951; 0.978) umitsl significantly differed from the
control value of 0.861 (0.846; 0.885) units witk1®.05, while not differing from the IT
in the "5\MR" group, which was 0.984 (0.972; 0.94) units. Efaély, a similar result was
obtained in the group of rats that orally consuntedoant during the five-day
hypomagnetic exposure. In the "SMEnoant" group, the IT was 0.960 (0.948; 0.972)
units, significantly different from the control 861 (0.846; 0.885) units) anxiety level at p
< 0.05, and not differing from the IT value in tH9" group.

Subsequently, the IT was analysed based on the ©SMIn the "5\ -resveratrol”
group, the IT was 0.812 (0.776; 0.853) units arirait differ from the control value of
0.781 (0.752; 0.815) units or from the anxiety leafethe "5M9" group, which was 0.923
(0.910; 0.981) units (see Figure 4). A similautes) the ECM testing was also observed
in the group of rats that orally consumed Enoantnduthe five-day hypomagnetic
exposure. Thus, in the "8MEnoant" group, the IT was 0.795 (0.781; 0.880)aynvhich
did not differ from either the control or the ITtime "5M9" group.

Additionally, the overall duration of time spent kats from all groups in the centre of
the ECM was analysed. It was found that the timensn the centre of the ECM by rats
in the "BMA-resveratrol” and "5M-Enoant” groups was significantly greater compaoed
the animals in the "58I" group and did not differ from the control valwefails of the
comparison can be found in the article text, TajleThis result can be interpreted as a
reduction in anxiety in rats that consumed polymt&n

In conclusion, it can be stated that a five-day imtake of resveratrol and Enoant at a
dose of 20 mg/kg per day in the context of a hyppme#ic environment with a weakening
factor of 4.97, based on the results of the "OpgetdFtest, does not lead to the formation
of a pronounced anxiolytic effect in response te #nxiogenic influence of the
hypomagnetic environment. However, in the resulthe testing of rats in the ECM, both
resveratrol and Enoant exhibit anxiolytic activity.

Keywords: resveratrol, Enoant, hypomagnetic environment,iedpx anxiety score
anxiolytic effect.
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ANALGESIC AND ANTI-INFLAMMATORY ACTIVITY OF GLUTATH IONE IN
COMBINATION WITH EXTRACT FROM THE SAKI LAKE MUD

Chuyan E. N!, Dzheldubaeva E. R.Biryukova E. A'? Trukhanov A. I3,
Dymova T. S, Mironyuk I. S, Abkhairova E. S, Abileva Z. S

Institute of Biochemical Technologies, Ecology and &macy, V.I. Vernadsky Crimean Federal
University, Simferopol, Republic of Crimea, Russia

2gcientific and Clinical Center «Health and Rehabilitain Technologies» V.I. Vernadsky Crimean
Federal University, Simferopol, Republic of Crimea, Biia
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E-mail: elena-chuyan@rambler.ru

Chronic inflammation and pain syndromes require gharch for safe agents with
analgesic and anti-inflammatory properties. The ainthis study was to evaluate the
effectiveness of a Saki Lake mud extract with ghitme in experimental animal models.

The experiment was carried out on 30 male Wistiardevided into 3 groups: control
(ointment base), Saki Lake mud extract, and SakieLaud extract with added
glutathione. The tested substances were applieddeamally to the interscapular region
once daily for 10 days. Analgesic activity was asee using the hot plate test and tail-
flick test, while the anti-inflammatory effect wasvaluated in the formalin test by
measuring paw volume using water plethysmometry @idulating edema increase and
the therapeutic effect.

In the hot plate test, the latency of the pain oesp in the second group increased by
24.39 %, and in the third group by 58.54 % compacethe control. The inhibition of
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pain response was 24.39 % and 58.54 %, respectivelicating an enhancement of the
analgesic effect with the addition of glutathiohethe tail-flick test, the latency period in
the second group increased by 28.85 %, and inhilhe group by 65.68 % relative to the
control; moreover, the composition provided an &ddal increase in pain response
inhibition by 28.47 % compared to the mud extrdoche.

In the formalin test, paw edema increase in corgniinals reached up to 427.47 %,
reflecting a typical biphasic inflammatory reactidmthe second group, edema increase in
the late phase was 20.9 % lower than in the cgntohfirming a moderate anti-
inflammatory effect of the peloid. In the third gm the most pronounced suppression of
inflammation was observed: compared with grouph® decrease in edema increase
reached 32.79 %, 33.5 % and 38.93 % at differem points.

Thus, glutathione in combination with Saki Lake masgtract exhibits marked
analgesic activity and significantly enhances tha-iaflammatory effect of the peloid,
reducing inflammatory edema growth by more thar®¥beelative to the control and by
approximately 35-40 % compared with the mud extadmte. The findings indicate that
this composition is a promising candidate for fartpreclinical and clinical studies in the
therapy of inflammation and pain syndromes.

Keywords primary bioscreening, glutathione, Saki Lake mudtrast, anti-
inflammatory activity, pain sensitivity, algologidasts, formalin test, plethysmometry.
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CHANGE IN MORPHOMETRIC PARAMETERS OF THE RAT STOMAC H
INDUCED BY ALLOXAN-RELATED DIABETES WITH THE INTROD UCTION
OF A PROBIOTIC MICROBIAL CONSORTIUM

Yarmolyuk N. S., Dzheldubaeva E. R., Rzhevskay&yYTumanyants K. N.,
Aedinova D. Z., Kovalchuk I. O., Borisenko D..

V. I. Vernadsky Crimean Federal University, Simferop&ussia
E-mail: nat_yarm@mail.ru

Considering the data on the anti-inflammatory, @atlant, and cytoprotective
potential of probiotics, their ability to improveucosal barrier function, and to modulate
cellular homeostasis of the gastrointestinal tratodying the effect of the probiotic
microbial consortium (PMC) on the morphological amgation of the stomach in
alloxan-induced diabetes is highly relevant.

The diabetic model allows for an objective assessnoé whether the PMC can
prevent or compensate for mucosal damage underitimored of significant metabolic
disturbances, impaired microcirculation, and systanilammation.
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Therefore, the aim of this study was to evaluate itifluence of the probiotic
microbial consortium on the morphometric parametéthie stomach in rats with alloxan-
induced diabetes.

The experiments were conducted on adult male Wistts, specifically bred for
laboratory research. The total sample consist&0dfealthy rats weighing approximately
300 grams, divided into three experimental grodOaanimals each.

In the second (Al) and third (Al+Probiotics) groupgbetes mellitus was induced by
intraperitoneal administration of alloxan at a doske 100 mg/kg for three days.
Additionally, rats in the third group (Al+Probiosk received intra-gastric administration
of a 1 % probiotic microbial consortium (PMC) sadut at a volume of 3 ml daily for 21
days. Rats in the first (Control, C) and second {kbups were given equivalent volumes
of saline solution.

The conducted morphological and morphometric stdegnonstrated that alloxan-
induced diabetes mellitus in rats leads to sigaiftcchanges in the structure of the
stomach wall. These changes include an increas¢hénthickness of the mucous
membrane and the cervical part of the glands, aldtiga decrease in the thickness of the
glandular and covering epithelium, as well as aicédn in the mucosal thickness of the
esophageal section and an increase in the keedihé&@er. These alterations reflect the
development of atrophic and dystrophic processagackeristic of diabetic gastropathy.

The administration of the probiotic microbial cortaam (PMC) to animals with
alloxan-induced diabetes contributes to partiabvecy of the morphometric parameters
of the stomach. Specifically, it increases thekhéss of the mucosa and the glandular
epithelium of the pyloric section, reduces the siweof changes in the esophageal
section, and decreases the thickness of the kizeditayer compared to diabetic animals.

These results indicate the gastroprotective effettthe probiotic microbial
consortium.

Keywords diabetes mellitus, probiotic microbial consortiunmorphometric
parameter, pyloric and esophageal parts of theastbm
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ISOLATION AND CHARACTERIZATION OF AN ENZYME PREPARA TION
FROM LEAVES AND FRUITS OF PLANT SPECIES OF THE HEDE RA GENUS
(HEDERA L.)

Grishkovets V. I.

V. I. Vernadsky Crimean Federal University, Simferop@rimea, Russian Federation
E-mail: vladgri56 @yandex.ru

The article discusses the isolation and charaettisiz of an enzyme preparation from
the leaves and fruits of plants of the genus Heddeleral.). A simple method for
isolating the enzyme preparation is proposed, basedhe extraction of fresh plant
material with water, followed by the precipitatiohproteins (enzymes) with acetone. The
article evaluates and demonstrates the high spiggifof the enzyme preparation in
relation to the acylglycoside bond in the triterpegtycosides of plants in the Araliaceae
family. It was found that the enzyme cleaves ampalaydrate fragment at the carboxyl
group of the aglycone (either glucose, a genzibies@lue, or a ramnose-glucose-glucose
trisaccharide) with equal ease, removing it entineithout breaking it into individual
monosaccharides. The enzyme did not exhibit angrotypes of glycosidase activity.
Moreover, it was found that if there are one or tag®tate groups in the carbohydrate
trisaccharide chain at C-28, they are also retainethe cleaved trisaccharide (easily
detected by TLC). If the acetate group is locatedhe arabinose residue attached to the
C-3 atom of the aglycone, it is also retained mndsulting progenin.
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During the work, it was found that this enzyme cterps found in the leaves and
fruits of a number of other studied species of imgluding Hedera helixL., Hedera
canariensisWilld., Hedera colchicaK. Koch, and many other studied species of the
Araliaceae family.

Keywords:Araliaceae, triterpene glycosides, enzymatic nithaf analysis.
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TRITERPENE GLUCOSIDES OF ARALIACEAE. Illl. CHEMICAL METHODS
IN DETERMINING THE PARTIAL STRUCTURE OF GLUCOSIDES FROM
PLANTS OF THE ARALIACEAE FAMILY

Grishkovets V. I.

V. I. Vernadsky Crimean Federal University, Simferop@rimea, Russian Federation
E-mail: vladgri56 @yandex.ru

The article discusses chemical methods (compledepartial acid hydrolysis, hard
and soft alkaline hydrolysis, diazomethane metgitatand borohydride reduction) for
establishing the partial structure of triterpengcgbides from Araliaceae plants. The
advantages of these methods (low amount of mataridl time for analysis) and the
importance of the structural information obtaines Subsequent determination of the
complete structure using NMR spectroscopy methoelsliaown.

Despite the amazing successes of modern one- amdditbaensional NMR
spectroscopy (on instruments from 300 to 900 MHii®, study of such complex natural
compounds as triterpene glycosides containing dycaige part of thirty carbon atoms
and one or two carbohydrate chains with a total memof carbohydrate fragments
reaching up to a dozen, when as a result, the totadber of C-atoms are hundreds of
atoms and two hundred hydrogen atoms, then direalysis of even a complete set of
one- and two-dimensional NMR spectra without usdja on the partial structure
obtained by chemical methods is simply impossible.

Therefore, chemical methods that provide valualfiermation and require a minimal
amount of starting materials will remain the maiethods for determining the partial
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structure of glycosides in the years to come, ptmrthe establishment (proof or
confirmation) of the complete structure using NMiR&troscopy.

This work discusses chemical methods, mainly hytimimethods, which are used
only to obtain initial information about the strucl units of glycosides and, in most
cases, to establish the preliminary structureshafogides without determining the types
and configurations of glycosidic bonds.

Keywords:Araliaceae, triterpene glycosides, chemical methaidcanalysis.
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EFFECT OF IMINODIACETIC ACID AND ITS SODIUM SALTS O N THE
GYPSUM CURING PROCESS

Grishkovets V. I, Moysishena O. A, Yakovishin L. A2, Korzh E. N?

v, 1. Vernadsky Crimean Federal University, Simferop@rimea Republic, Russia
%Sevastopol State University, Sevastopol, Russia
E-mail: vladgris6@yandex.ru

The concentration dependence of the inhibitory céffef aqueous solutions of
iminodiacetic acid (IDA) and its sodium salts ore thetting process of gypsum was
investigated. The study of the inhibitory actionBA and its sodium salts was carried out
using a procedure that involved rapid mixing of iym with either water or solutions of
the tested modifier of decreasing concentrationa(weight ratio of gypsum/solution =
1/0.65). The onset of setting was determined byditb@ppearance of the glossy surface of
the freshly prepared gypsum paste, while the ergktiing was recorded as the moment
when the material lost plasticity under pressuoenfra hard (metal or glass) object and
produced a characteristic “glassy” sound upon tappi

The molar concentration range of agueous solutafniDA and its sodium salts
studied was from 0.1 M to 0.0031 M. Within the sam@ncentration range, for
comparative purposes, aqueous solutions of disodietimylenediaminetetraacetate
(EDTA) and trisodium citrate were also tested fdwit inhibitory activity. The
concentrations of the studied solutions were dee@atepwise by a factor of 2, which
made it possible to reliably trace the dependericth® inhibitory effect on inhibitor
concentration.

Analysis of the obtained results indicates that IBAd its sodium salts exhibit a
pronounced inhibitory effect on the setting prooafsgypsum. It should be noted that the
inhibitory actions of IDA itself and its sodium &akre practically identical, whereas, in
our previous studies on sodium salts of EDTA, digant differences were observed
between salts with different degrees of substitutio

IDA and its sodium salts, as retarders, were fointdde more active than the most
effective disodium salt of EDTA (trilon B), but kesactive (particularly at low
concentrations) than trisodium citrate. The workaumncentration range of IDA and its
salts may be considered to be approximately 0.05-01, depending on the desired
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setting time. At concentrations above 0.05 M, ah wiher retarders previously studied by
us, a reduction in the mechanical strength of redned samples was observed.

Keywords binder materials, gypsum, iminodiacetic acid, sodiusalts of

iminodiacetic acid, trilon B, sodium citrate.
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OPTIMIZATION OF THE SYNTHESIS OF DIALKYL-SUBSTITUTE D
GLYCEROLS TO CREATE TARGETED LIPOCONJUGATES

Lipenskiy V.* ., Novikov D. S., Alekseeva. Y., Shmendel E. V., Maslov M. A.
Lomonosov Institute of Fine Chemical TechnologiesJIREA—Russian Technological University,
Moscow, Russian Federation

E-mail: lipenskiy.v.m@gmail.com

Previously, 1,2-d-tetradecylrac-glycerol has been used as a lipid “anchor” for the

syntheses of cationic lipids, PEG-modified lipidemd targeted lipoconjugates. The
tetradecyl residues of this dialkylglycerol provitheorporation of these compounds into
the lipid bilayer, and the lipids exhibit resistarto hydrolysis by cellular enzymes, and
maintain low cytotoxicity toward eukaryotic cellsn important practical challenge is the

296



development of preparative methods for theirs sgith We previously reported the
synthesis of dialkylglycerols from 1,2-isopropyligerac-glycerol. Another known
method starts fromac-glycidol, but it suffers from drawbacks such as tbrmation of
mixed mono- and disubstituted products and theausgpxic and irritant benzyl bromide

In order to optimize the synthesis of 1,2@litetradecylrac-glycerol, we proposed to
use a tetrahydropyranyl protective group (THP)ylAdlicohol (1) and glycerol 4) were
maintained as the starting compounds to obtain swsiituted glycerdd. The hydroxyl
group of allyl alcohol was functionalized by treatmbh with 3,4-dihydropyrane in the
presence of a catalytic amountmfoluenesulfonic acid. Intermediagewas isolated by
distillation under vacuum in 68 % vyield. Subsequenritdation of double bond under
Wagner's condition by treatment of compoudwith an agueous KMngsolution
resulted in the formation of did in 71 % yield. Compoun@ was also obtained from
glycerol4 according to the method described above with la yie35 %. The reduce yield
can be attributed to inefficient conversion of gsa, as well as to difficulties in the
product isolation caused by the use of DMF as &eswl The introduction of alkyl
substituents at the C(1) and C(2) positions of caunpl3 was carried out with tetradecyl
bromide under basic conditions in anhydrous benzand gave glycerol triethe)(in
81 % yield.

Thin-layer chromatography was performed on Kiede@ F** plates (Merck,
Germany). Column chromatography was performed omesd&gel 60 silica gel
(0.040 — 0.063 mm, Merck, Germany). THé-, *H-NMR and’H,'"H-COSY spectra were
recorded on a Bruker DPX 300 pulsed Fourier spa@ter (Germany) in CDgl The
mass spectra were recorded on a Fourier transformcyclotron resonance mass
spectrometer Apex Ultra (Bruker, Germany). GC-M8cs@ were recorded on chromato-
mass-spectrometer Agilent 6890N/5973N (USA). Thdtinge point was measured on a
SMP-10 Stuart melting point analyzer (UK).

In this study, 1,2-dO-tetradecylrac-glycerol was obtained using three approaches
starting from allyl alcohol, glycerol, or glycidorhe highest overall yield of compound 8,
synthesized from allyl alcohol (2), was 38 %, whie lowest was only 3 % when derived
from rac-glycidol (5). Although the synthesis based on naiceglycidol and glycerol
required fewer synthetic steps, but the synthesis fglycerol proceeded faster (56 h)
compare torac-glycidol (158 h). The obtained 1,2-@-tetradecylrac-glycerol will be
further utilized to develop targeted lipiconjugatesd investigate their properties within
cationic liposomes designed for delivery of theraenucleic acids into eukaryotic target
cells.

Keywords glycerol esters, lipoconjugates, liposomes.
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ABOUT TWO METHODS OF CONSTRUCTING THE VOIGT PROFILE OF
SPECTRAL LINE

Sheikh-Zade M.-I.

Crimean Engineering and Pedagogical University, Senépol, Crimea, Russia Federation
E-mail: tospcrimea@gmail.ru

One of the important tasks of theoretical spectipgds the analytical description of
spectral line profiles. A often sufficiently googmoximation to the experimental profiles
of spectral lines is the Voigt profile, which takdo account the simultaneous action of
Lorentzian and Doppler broadening mechanisms oftsgelines. This paper discusses
two methods for constructing Voigt profiles of sfratlines.

The first method is based on the computation ofvibigt function

¥ -y2
H(u,a):Ex %ij, 1)
P . ¥a +(U- y)
wherea,9— are the parameters of function (1), defined leyftimctions:
o= h. x/In2 = 2(/ - 1,)</In2 ,
hy hy

wherehp, h, — are the widths of the Lorentzian and Doppler ponents of the Voigt
profile. It is known that function (1) foa > O represents the real part of the probability
integral

24 *

= x e xdy) (2)
Vo
of the complex argumemt= 9 +i-a. Therefore, to find the values of function (1)earan
compute function (2) using known algorithms anceték real part. Using the preliminary
obtained values o& and 9, the values oM(z) were computed using the method of
expandingW(z) into a continued fraction. Then, the Voigt spaktine profile was
constructed as a dependehi{®,a)/H(0,a) = f(WWY).

For the construction of the Voigt profile by thesed method, using the preliminary
obtained values d and9, the values. = b./hy were obtained for given values :gfwhere
: = H(9,a)/H(0,a), hy, b. — are the widths of the experimental contour at0,5 and at
another given value af respectively. Then, the value#/ ) were calculated from the
formula x = 2WW)/hy,, and the Voigt profile was constructed as a depeoel
H(9,a)/H(0,a) = f(WW).

Both methods for constructing the Voigt profile dhestrated using the example of
the long-wavelength branch of the experimental ilgraff the line W=3125.67 A of
mercury atoms. It is shown that the constructedgVgirofiles generally lead to a
satisfactory approximation of the profile of thisd.

Keywords spectral line, profile, approximation, Voigt furai.

W(z)=e % 1+
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FEATURES OF THE FORMATION OF RARE-EARTH FORMS OF
ALUMINUM-MAGNESIUM SPINEL AND THEIR EFFECT ON OPTIC AL
PROPERTIES

Epp V. E., Shergin A. V., Belaya E. A.

Chelyabinsk State University, Chelyabinsk, Russia
E-mail: nepp.816@mail.ru

This paper presents the selection of optimal c@ditfor the sol-gel synthesis of
pure and alloyed forms of aluminum-magnesium spioabtain monophase samples in
the temperature range of 700-1000°C. Citric acid used as a gelling agent. According
to the X-ray phase analysis, it was found thatstimaples crystallize within the framework
of the spinel structure with the spatial symmetryup Fd3m. The spinel phase is formed
at 700 C, and the final crystallization is achiewvd900 C, followed by an increase in
particle size at 1000 C. Substituted forms of alwmi-magnesium spinels with trivalent
neodymium ions were obtained in the same way, lmioptimal temperature for them is
1000 C. With an increase in the content of theyatig additive up to and including 0.35
atomic units (a.u.), there are no extraneous refl@n the diffractograms, which indicates
the formation of solid substitution solutions. Wahurther increase in concentration, the
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appearance of an extraneous phase of neodymium ingltenis observed on
diffractograms. The optimal conditions for heatatreent are a temperature of 1000 C
with an exposure time of 4 hours. This is due toftitt that trivalent neodymium ions are
embedded in the positions of divalent magnesiurg,idae to the difference in ionic radii
and the presence of uncompensated bonds, oxygetoigiometry is observed, leading
to distortion of the coordination polyhedron an& flocal environment of neodymium
ions. And thus, at 1000 C, the maximum relaxatibmhe structure is achieved, at which
its final crystallization occurs. According to socamg electron microscopy data, the
sample has a porous structure with pore sizesmgrigbm 1 to 12 microns in diameter.
For substituted spinel, diffuse reflection spectopy revealed that 5 electronic transitions
are observed for all samples, from the békje to excited*Fo, *Gsiz, Gz, *Gerz, *Pura
levels, which is typical for trivalent neodymiurmim The optimal degree of doping with
neodymium ions is 0.2 au; with increasing conceiatna the intensity of the bands for
electronic transitions decreases due to the predwme of nonradiative processes
resulting from concentration quenching.

Keywords alumomagnesium spinel, sol-gel synthesis, dopindosphors,
neodymium, lasers, X-ray phase analysis, diffusikegton spectroscopy, scanning
electron microscopy.

References

1. Kumar K. G., Bhargav P. B., Aravinth K., Ahmed N., &alC., Photoluminescence and electrochemical
performance evaluation of Eu doped MgAJO, phosphors for LED and energy storage
applicationsCeramics Internationa8 (24), 36038 (2022).

2. Kolesnikov I. E., Afanaseva E. V., Kurochkin M. Xplesnikov E. Y., Ldhderanta E., Mixed-valent
MgAl,O,; E/EU®" phosphor for ratiometric optical thermometPhysica B: Condensed Maté24,
413456 (2022).

3. LuY., Wang J., Shi Z., Shi J,, Liu Y., He L., Sitecupation and fluorescence properties of M@l
Eu®** phosphorsMaterials Science in Semiconductor Processir®y, 106233 (2022).

4. Kato T., Takebuchi Y., Nakauchi D., Kawaguchi Nanégida T., Dosimetric properties of undoped and
Th-doped MgAJO, transparent ceramicRadiation Measurement$35, 106341 (2020).

5. Hassanzadeh-Tabrizi S. A., Polymer-assisted syistteesd luminescence properties of MgdJ: Tb
nanopowderOptical Materials 33 (11), 1607 (2011).

6. Valiev D., Stepanov S., Khasanov O., Dvilis E., ifadova E., Paygin V., Synthesis and optical
properties of TB" or Dy**-doped MgA}O, transparent ceramic®ptical Materials 91, 396 (2019).

7. Boulesteix R., Maitre A., Lemdaki K., Derd P. J., Structural and spectroscopic propertidd @l ,O,:
Nd®* transparent ceramics fabricated by using two-Spark Plasma Sinteringournal of Alloys and
Compounds722, 358 (2017).

8. DereAP. J., Maleszka-Bagtka K., G uchowski P., Ma ecka M. A., Spectroscqpiaperties of N# in
MgAl,O, spinel nanocrystalgournal of alloys and compounds?5, 39 (2012).

9. Golyeva E. V., Vaishlia E. I., Kurochkin M. A., Kednikov E. Y., Lahderanta E., Semencha A. V.,
Kolesnikov I. E.,. Nd" concentration effect on luminescent properties MgAl,O, nanopowders
synthesized by modified Pechini methddurnal of Solid State Chemist89, 121486 (2020).

10. Bocanegra S. A., Ballarini A. D., Scelza O. A., dggil S. R., The influence of the synthesis routes of
MgAIl,QO, on its properties and behavior as support of defgghation catalyst84aterials chemistry and
physics111(2-3), 534 (2008).

11. Parida S., Palei B. B., Srivastava P. K., Synthesi&O-reinforced MgAIO, spinel composites by solid-
state powder route mechanism: A comparative arsmlgsiween non-reinforced and rGO-reinforced
spinel compositesCeramics Internationab0 (12), 21583 (2024).

316



12.

13.

14.

15.

16.

17.

18.

Ferreira T. A. S., Waerenborgh J. C., Mendonca MRHM., Nunes M. R., Costa F. M., Structural and
morphological characterization of Fefa and CoFgD, spinels prepared by a coprecipitation
method.Solid State Sciences(2), 383 (2003).

Yusmar A., Armitasari L., Suharyadi, E., Effect &fi on dielectric properties of Mn-Zn spinel ferrite
synthesized by coprecipitatioMaterials Today: Proceeding$ (7), 14955 (2018).

Zarei M., Meshkani F., Rezaei M., Preparation of apesous nanocrystalline Ni-MgsD, catalysts by
sol-gel combustion method and its applications iry aeforming reactionAdvanced Powder
Technology27 (5), 1963 (2016).

Sanjabi S., Obeydavi A., Synthesis and charactaizaf nanocrystalline MgAD, spinel via modified
sol-gel methodJournal of Alloys and Compound5, 535 (2015).

Alhaji A., Taherian M. H., Ghorbani S., Sharifnia 8., Development of synthesis and granulation
process of MgAIO, powder for the fabrication of transparent cerariptical Materials 98, 109440
(2019).

Das P., Mukherjee U., Sharma S. K., MukhopadhygySanfui B. K., Synergistic effect of YAG
particulate reinforcement on microstructural andritho-mechanical properties of pressureless sintered
MgAI O, spinel ceramic compositeSeramics Internationab0 (21), 41892 (2024).

Zubrzycka P., Radecka M., Graule T., Trenczek¥ &., Zientara D., Stuer M., MgAD, spinel with
transmittance approaching theoretical value atgedsintering temperaturedournal of the European
Ceramic Societyd4 (10), 6047 (2024).

317



# I# %,

4%
66 (4%,

43 #%,
9%+,6  *

* 0p,

(#%,
6 6%,

"4 3# ¥ %,

* 0p,

'$0 " * -0,

*$,

$ (' *#%,
%)0 . +,

A

%

O ( ¥ '

) &2.8 8 «
06.03.01
O ( ( , "
) &2.8 8 «
06.03.01 (
' )
O ( ( ¥ "
) &2.8 8 «
06.03.01
O ( ( ¥ "
) &2.8 8 «
06.04.01
( C)
(
(0 ( ( ¥ "
) &2.8 8 «
1558 "

, e-mail: aidinov20022@mail.ru

», ' ( )
+&,
; & y «1 ' il
, e-mail: aizman.roman@yandex.ru
O« ( ;¥ "
) &2.8 8 «
. »,
155&
, e-mail: SofiAlex8@yandex.ru
( « (
&2 8 8  «#+9. - +
», 5

318

»

»

»

»

»



%' (%
$ $ (" *#%,

(%,
# $.%,

%,
,. O
$( *#%,

%%$(%,

$41,
# $.%,

$ 3%,

$( 3 #%,

%6$%,
$(
3 1$%,

&2 8 8 «

»

e-mail: microlSyrafI@gmaiI.com

&2 8 8 «
( (
( (
(
(
(
( (
(
Cy:
( (
(

-mail: t.o.bykova@mail.ru

&28 8 2
1 ( ]

&2 8 8 «
» #

& «

2
$+86 83! 4,,./

319

.,.$.8 <

&2.8

82.8

»,

06.03.01

»

«
»,

«
»,

«

» 1

, email: bychkovazhenyaél@yandex.ru

+

, e-mail: kv7'332645@gmail.com

*

*

»,

, e-mail: alinagisa@yandex.ru

8#s$.,/
e-mail: director@imp-project.ru

«#$ 5KI

»,

«.:,8 -



%$%,
-#

#4 (%,

$ .%,

# (%S$

#1(%, 5
$* #

#% %,
-$+0

"$* 4,
9%+, 6

. %,

l$+y

1 *%,

%'-%, $%,

#+0 S (' *#%,

%,
-+0

, %,
(-%# 0

$2" |

$( 4%,

% %,

&2 8 8 «

»,

«.,8  $+8683! 4,/ ' 843., /
«#$ 5k! - », 2
e-mail: KG5577@yandex.ru

(
(
( ( ¥
( ) &2.8 8 «
( ( ) o '<<8'Z ( »,
&28 8 2 - $.8 < » " ,
( ) ) «8"
( ' , e-mail: Iady.gromov:';ma@yandex.ru
O ( ;¥
( ) &2.8 8 «
( Co ,
(
& )
«3 " ' », . , 1
O ( *

( ) &28 8 «
. . . »

e-mail: vikal315204@gmail.com

$

320



'$ %,

# %,
' $ .%,

M1 0

%, $+ (
S0+ $.%,

%o#"
$ (%$ ,

%'-#% -

1 #-1

% -%,
$(*#
$ (' *#%,

*%0#%,
9%+ #  -%,
" .

L0 (%$

( ) &2.8 8 «

& , « , " *
», ¢ . b))
' ( ( , e-mail: karimovdo@gmail.com
O« ( ;¥ "
( ) &2.8 8 «
\ ) Co ,
( : ' ( :
O« ( ;¥ "
( ) &2.8 8 «
Y: 06.03.01 ’
&2.8 8 «
», ( ( , "
« ( ( »
O« ( ) "
( ) &2.8 8 «
= , ] . - | ,
8 6 # "
! 2 &2.8 8 «
. ) ,
& , « , " *
» 1 '
o (

&28 8 2 ., .$.8 < », ,

" ' , email: kuz5434mina@mail.ru
&2 8 8 «t2 .,.%$.8 < », ,

' ( 1

321



#4 %,
4*$66

/(!
$* #

'$%,
3%

; 06%,

31$%,

$ (' *#%,

1

#9% 2(
#

%!'1
$+.

3 *,
6 $+

6# (%
- $+0

$* #%,

#.,

o

s

%a

(%% ,

#.

(
(

&2 8

( &
( ( (
&28 8 @ +9.
»,
(
e-mail: lipenskiy.v.m@gmail.com ’
( C (
&28 8 & +9.
( (
s
@ ( », B
( ;¥
) &2.8
(
« ( ,
) &2.8
«8'": ( » .
», (
, e-mail: ufniimt@mail.ru
6 # "
. 2 ,
( 1
8 «
$ I»,

, e-mail: talalajko@mail.ru

322

«
»,



) *%, &28 8 «

< - $ #+ » # ( +
& " 1 " ( 1 " 1
(
e-mail: nefedova_doc@mail.ru
%, (%, ( ( ( (
-# # #. .5 &28 8 & +9. - +
( », 6
(. .8 « ( »,
#+0  (-#%, e-mail: h2tehnology@yandee.ru
$ (% &2.8 8 «
$* # %# '%, .o », ): :
( ( , -mail: vpav55@gmail.com
" (% &2 8 8 «
2* $ 31$%, » # ( +
& " , " , "
(
e-mail: plm-ngmu@mail.ru
%.%* &2.8 8
-9 $* #%, .o , ' (
%*.%#%* 5( ! & )]
(%% ! # 1 ' 3
( » " (
1 ( ( 1
3 - $$ [} 1 ] " )
E#( ; (#%, ' ( - &
, &28 8 <2 .,.$.8 < »,
(-%#  "$+, " ' : ' (

" (0 . ' " 0
(%#0 -/ %, .1

« »

06 5, :
1 %# 1 (

323



0*0 &2.8 8

(-%#0 . +, .o )
49.04.03
Y- (% &28 8 "
$ $* #%, . $. 3.8 ' (
L 1 L "
, =%, &2 8 8 «
# _# 1] », ' ( ] )
e-mail: i.svistovaS5@mail.ru
*$+ (%, - ' ' 18 +,
2* $ % *%, ' ( , : )
1 n ( ,
e-mail: lusedelniva@yandex.ru
(%#%6,% &2.8 8 « "
# #. », ! » (
%30 ( &, « , " *
! -%%+ », 1 !
* o «
e-mail: smolyankin.denis@yandex.ru
%#%( 888 « », " ,
$.  (-%#H%, , e-mail: oleg.sorokin@vedapulse.com
4%-0%%, &2 8 8 «
3% $+4 #-%, », # : +
& " ; " " 1
" ( L " 1
- ' , 228 8
« "
» #
1 ' + & " ;
e-mail: subotyalov@yandex.ru
1(% &2.8 8 «
-#1 . », ):
$* #%, : ( )
, €-mail: syshko@list.ru
#3 %, - - #

# 1 $+ , ' (

324



#= (%S,

* #%,
<% 4 (
< 3% . #%,

% (%
$. $* #%,
% 0(%,
$+. 0 '$,%,

"o,
1 *%,

C o
X g

(
HL$* #H%,

#0,(3
) _$ '# 1

$ (%$

' .
! «

).

&2.8 8 «

»

e-mail: olya.khomyakova.63@mail.ru

O«
(
( o
( ' ,
& , «
(
&2.8 8 «&
" « (
1
&2.8 8 «
;%
( (
(
( ,
(

325

( *
) &2.8 8 «
. »

«9
», -mail: timur328@gmail.com

», . (

e-mail: sk_chernomorets@mail.ru

( *
) &2.8 8 «
.o »

e-mail: gangliu@yandex.ru

(
», (
, &
( ) )
( L *
) &2.8 8 «
\ . ,

»



ol

H#% (9% #%,

( (%
$* # #.

(%, 1
% xS *H%,

# %$2(
-$+0 #.

28 8 + « -
& /' »
( ) ’
«9 ( »
&2 8 8 « '
(

( ( (

# 5 &2 8 8 «t +9.

( », (
( (
.5
&2 8 8 «
1 -
( (
| ! « " »

, e-mail: sk_chernomorets@mail.ru

&2.8 8 «
», ( (
« ( ( »
( ( ( ;¥
( ) &2.8 8
( | L.
(

326

»

»,

«
»



...... 18
" "y ' #-$.
( ) FER 37
% #., ( .$., )
$.
( ) IR 50
* +'
......................................................................... 62
*, I- .,#
.......................................................................................................... 78
! .y .#., 3y L]
' Ao 1.
......................................................... 90
2 HL & ,+" 3 , "
- $. .
........................................................ 100
" 4, ( 3
....... 109
) ,3
......................................................................................................................... 120



#0"

(HEMEROCALLIDACEAE) .....cciiiiiieeiiiie et 194
. % 0 A

328



(HEDERA L) ..o 267
7 3 $
ARALIACEAE. Ill.
..................................................................................... 273
7 3 $., 7 & 7 2
....................................................................... 280
8 o6 -
C L e, 288
60 -4 . $.
........................................................................................ 300
88 ...6(
............................................................................................................... 307
...................................................................................... 318
......................................................................................................... 327

329



