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DEVELOPMENT OF SCENARIO-DRIVEN 5D EDUCATIONAL
SIMULATOR SKETCHES FOR INTELLIGENT IMMERSIVE
LEARNING ENVIRONMENTS
Niyozov N.N., Keunimjaeva AK?Z, Sayidov M.K.?

'Niyozov Numon Nizomiddinovich — PhD, Associate Professor,
TASHKENT STATE TECHNICAL UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN,
’Keyunimzhayeva Akmaral Kambarovna — Trainee teacher,
KARAKALPAK STATE UNIVERSITY,

NUKUS, REPUBLIC OF UZBEKISTAN
3Sayidov Muzaffar Karimtoshevich — Phd,

NAVOI STATE UNIVERSITY OF MINING AND TECHNOLOGIES,
NAVOI, REPUBLIC OF UZBEKISTAN

Abstract: This study presents the development of a technical specification framework for
SD-based intelligent educational simulators operating in adaptive digital learning
environments. The proposed architecture integrates artificial intelligence, real-time learner
analytics, simulation-driven instruction, and adaptive feedback mechanisms to improve
educational efficiency. Experimental results demonstrate increased learner engagement,
knowledge retention, and adaptive learning performance. The developed framework
provides scalability, interoperability, and compatibility with modern cloud-based
educational infrastructures and intelligent competency-oriented learning systems.
Keywords: 5D learning framework; intelligent educational simulator, adaptive learning;
digital education; artificial intelligence; simulation-based learning; learner analytics;
smart education systems; virtual learning environment; educational technology.

PA3PABOTKA 9CKH30B OBYYAIOILIEI'O 5D-CUMVYJIATOPA
HA OCHOBE CHEHAPUEB JJJISI UHTEJIJIEKTY AJIBHBIX
OBYUYAIOIIUX CPEJ C DOPEKTOM HOI'PYXEHUSA
Huesos H.H.', KeynummkaeBa A.K.2, Caugos MLK.?

'Huezo06 Hymon Huz3omMu0ounosuy — Kanouoam mexHuieckux Hayk, OOyeHm,
Tawkenmeruil 20Cy0apCcmeen blll MeXHU4ecKull yHugepcumen,
2. Tawxenm, Pecnyonuxa Y3bexucmarn,
Keitynumocaesa Axmapan Kambaposua — npenodasamens-cmansicep,
Kapaxannaxckuii 2ocyoapcmeennviil ynusepcumen,

2. Hyxyc, Pecnybnuka Y36exucmatn,

3Caudos Myszapghap Kapummowesuu — kanouoam mexHuuecKux Hayx,

Hasoutickuti 2ocydapcmeennbviii 20pHO-mexHOI02UYeCcKUll yHueepcumen,

2. Hasou, Pecnybnuxa Y36exucman

Annomayusn: 6 5mom uccied08anuu nPeocmasiena paspabomrka CmpyKmypbl MeXHUYeCKux
cneyugurayuti O UHMELIEKMYAIbHbIX 00PA308AMENbHBIX CUMYIAMOPOs Ha 6aze 5D,
pabomarowux 8 a0anmueHvlx yugposvix odyuarowux cpedax. Ilpeoracaemasn apxumexmypa
06beOUHAeM UCKYCCIMBEHHbII UHMELIEeKM, AHATUMUKY YYAUWUXCA 6 DedNCUMe DeanrbHO20
8peMeHU, 00yYeHUe Ha OCHO8e MOOETUPOBAHUs U A0ANMUBHbIE MEXAHUIMbI OOPAMHOU CA3U
0na  nogviuienuss  dpdexmugnocmu  0byueHus.  IKCNePUMEHMANbHbIE — Pe3Vabinanmbl
OeMOHCIMPUPYIOM — NOBLIWEHHYIO  606NI€YEHHOCIb  YUAWUXCA, COXPAHEHUue 3HAHUU U
aoanmusHnyio aggexmuenocms 00yuenus. Pazpabomannas niamgopma obecneuusaem
macuimadupyemocms, UHMEPOnepadenbHOCMy U COBMECMUMOCb ¢ COBDEMEHHbIMU
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00671aYHBIMU 00PA3068AMENLHLIMU UHPPACMPYKIYPAMU U UHMELTEKMYATbHLIMU CUCHEMAMU
00yuenUsl, OpUEHMUPOBAHHBIMU HA KOMREMEHMHOCNb.

Knwouesvie cnosa: 5SD-niam@popma obyuenus; uHmMeNIeKmyanvhvlil 00paz08amenbublil
CUMYTIAMOP,; adanmueroe obyuenue,; yugpposoe oobpasosanue; UCKYCCMBEHHbLIL UHMENIEKM,
obyuenue Ha OCHOBE MOOETUPOBAHUS, AHATUMUKA —YHAWUXCS, — UHMELIeKMYalbHble
obpaszogamenvHvle  CUCMEMbl,  BUPMYANbHAA  Yy4ebHas  cpeda,  obpazosamesvbHvle
MexXHOI02UU.

UDC 621.311.12

Recent advances in intelligent educational technologies have significantly transformed
the architecture of modern digital learning environments. By 2025, the global EdTech sector
exceeded USD 187 billion, while immersive simulation-based learning platforms
demonstrated annual growth rates above 28%, driven by increasing demand for adaptive and
interactive educational systems. The integration of artificial intelligence, virtual reality,
digital twins, and real-time analytics has enabled the emergence of 5D educational
simulators capable of combining visualization, scenario-based interaction, intelligent
feedback, and adaptive content generation within a unified platform [1]. Therefore, the
development of scenario-driven 5D simulator sketches represents an important research
direction for improving learner engagement, practical skill acquisition, and cognitive
adaptability in next-generation education systems (Fig. 1).

$69.6

Market Size (US$B)
£
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Fig. 1. Global Immersive Learning and Educational Simulation Market Growth by Region (2018—
2030).

The proposed methodology integrates scenario-driven 5D simulation modeling, adaptive
learning analytics, and intelligent interaction control within immersive educational
environments. Learner engagement was evaluated using the adaptive immersion index:

n
Al = 2o Vit + R+ F)
n

while cognitive adaptation efficiency was estimated by
T

CAE(t) = af L(t) e Ptdt

The simulator response dynamics were modeled using the nonlinear interaction equation:

m
2o (X — )2 . y@E(t)
m-—1 at




Scenario optimization performance was evaluated through the intelligent learning

convergence model:
N

1 pout
o= ) (%)<
k=1
where adaptive feedback, virtual interaction intensity, and real-time behavioral responses
were continuously processed within the Al-based simulation framework [2-4].

| |=®= 5D Adaptive Simulator
-@= Traditional Platform

Learning Accuracy (%)

T T T T

2 4 6 8 10
Learning Epochs

Fig. 2. Comparative Analysis of Adaptive Learning Accuracy in 5D Intelligent Simulation
Environments.

Experimental evaluation demonstrated that the proposed scenario-driven 5D educational
simulator significantly improved adaptive learning efficiency, immersive interaction quality,
and intelligent feedback responsiveness compared with conventional digital learning
platforms. The developed Al-assisted simulation environment dynamically adjusted scenario
complexity according to real-time learner behavior, resulting in stable cognitive adaptation
growth throughout the training process [5].

Fig. 2 illustrates the comparative learning accuracy analysis between the proposed 5D
adaptive simulator and traditional educational platforms. The results indicate that adaptive
scenario synchronization and intelligent feedback mechanisms increased overall learning
accuracy from 61% to 96% during iterative simulation stages, while traditional systems
remained below 76%.

Fig. 3 presents the immersive interaction performance under varying numbers of active
learners. The immersion index continuously increased with user interaction density,
confirming the scalability and behavioral adaptability of the proposed intelligent simulation
framework. The highest immersion stability was achieved at interaction loads above 140
concurrent users, where the system maintained an immersion index above 95% [6,7].



Figure 3. Immersive Interaction Performance in 5D Environment
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Fig. 3. Immersive Interaction Stability and User Engagement Performance in Scenario-Driven 5D
Educational Simulators.

These findings confirm that intelligent 5D simulation architectures can substantially
enhance engagement, adaptive learning convergence, and interactive educational
performance in immersive digital learning environments. The obtained results demonstrate
that scenario-driven 5D educational simulators significantly improve adaptive learning
performance, immersive interaction quality, and intelligent feedback efficiency compared
with conventional digital learning systems. The integration of Al-based scenario adaptation
and real-time behavioral analytics enabled stable cognitive engagement under increasing
interaction loads. In addition, the proposed framework showed high scalability and
interaction stability, confirming its suitability for next-generation immersive educational
environments and intelligent digital training platforms.

The developed scenario-driven 5D educational simulator framework demonstrated high
effectiveness in improving immersive learning quality, adaptive interaction stability, and
intelligent feedback performance within digital educational environments. The integration of
Al-based scenario management, real-time behavioral analytics, and adaptive simulation
control significantly increased learner engagement and cognitive responsiveness compared
with traditional platforms. Experimental results confirmed the scalability and operational
stability of the proposed architecture under varying interaction loads. Therefore, the
proposed intelligent 5D simulation approach can serve as an effective foundation for future
immersive educational systems, virtual laboratories, and next-generation adaptive digital
learning technologies.
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Abstract: This study investigates GIS-based hybrid models for long-term forecasting of
mountain river hydropower resources in multi-purpose hydropower complexes. The
research analyzes physical-hydrological, climate, statistical, and artificial intelligence
forecasting approaches, including SWAT, SPHY, VIC, ARIMA, and LSTM models. The
integration of GIS technologies, remote sensing, hydrometeorological observations, and
machine learning algorithms significantly improves forecasting accuracy and hydropower
resource assessment under changing climate conditions. The results demonstrate that hybrid
GIS-Al forecasting systems provide higher prediction reliability, reduced uncertainty, and
improved efficiency for sustainable hydropower management and long-term energy
planning in mountainous regions.

Keywords: GIS technologies; hydropower forecasting, mountain rivers;, SWAT model; VIC
model; LSTM; machine learning, hydrological modeling; climate forecasting, hybrid
forecasting systems.
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AHnHOmayua: 8 OaHHOM UCCIE008AHUL UCCAEOYIOMCs eubpudHble moodenu Ha ocHoge I'HC
0151 Q0I20CPOYHO20 NPOSHOZUPOBAHUSL 2UOPOIHEPLEMUYECKUX PECYPCO8 20PHLIX PEK 8
MHO20YENIe8blX  2UOPOIHEPLEMUYECKUX KOMNIeKcax. B ucciedosanuu  ananuzupyiomes
@usuxo-eudponozuueckue, KAuMamuieckue, cmamucmuyecKkue Nn00X00bl K
NPOCHO3UPOBAHUIO U MEMOObl UCKYCCMBEHHO20 uHmeliekma, exmouas mooenu SWAT,
SPHY, VIC, ARIMA u LSTM. Humeepayus [HUC-mexnonocuii, OuUCMaHyuoHHO20
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BbICOKYIO HAOENHCHOCHb NPOSHOZUPOBAHUS, CHUJICAIOM HEONPEeOeeHHOCb U NOBbIUAIOM
aghpexmugHocmeb 051 YCMOUYUBO20 YNPAGIEHUS. 2UOPOIHEPLEMUKOU U  00120CPOYHO20
IHeP2emU1ecKo20 NIAHUPOBAHUSL 8 20PHBIX PESUOHAX.
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Introduction. Long-term forecasting of mountain river hydropower resources has
become one of the most important scientific and engineering tasks in modern hydropower
systems. Rapid climate change, seasonal variability of snow cover, glacier melting, and
nonlinear hydrological processes significantly affect the stability and efficiency of multi-
purpose hydropower complexes. Therefore, the integration of GIS technologies,
hydrological modeling, climate forecasting, and artificial intelligence methods has become
essential for improving forecasting accuracy and sustainable management of water-energy
resources [1].

Modern forecasting systems are mainly based on physical-hydrological, climate,
statistical, and machine learning models. Among them, SWAT, SPHY, and VIC models are
widely used for hydrological simulation and watershed-scale analysis [2]. Machine learning
algorithms such as LSTM, Random Forest, and hybrid ensemble models provide improved
prediction accuracy by identifying hidden nonlinear relationships within large
hydrometeorological datasets [3].
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Fig. 1. Classification of Models Used for Forecasting Based on Existing GIS Technologies.

The hydrological balance process used in GIS-based forecasting systems can be
expressed as:

P=E+R+B+AW

where Pis precipitation, Eis evapotranspiration, Ris surface runoff, Bis baseflow, and
AW s soil moisture variation.

The integration of GIS platforms with hydrological databases, satellite observations, and
IoT-based monitoring systems enables continuous spatial analysis of river basins and
hydropower reservoirs [4,5]. In addition, MODIS snow-cover products and remote sensing
technologies significantly improve the monitoring of snow water equivalent and seasonal
runoff formation processes (Fig. 1).

Result and discussion. The analysis demonstrated that physical-hydrological models
remain highly effective for long-term forecasting of river flow and hydropower potential
under changing climate conditions. The SWAT model provides detailed watershed-scale
simulation through subdivision of river basins into multiple hydrological response units.
This allows separate analysis of precipitation, infiltration, evapotranspiration, and
groundwater processes [6].

The SPHY model showed high efficiency for mountainous regions with seasonal snow and
glacier dynamics. Snowmelt and glacier runoff are estimated using temperature-dependent
equations, which improve the prediction of spring and summer hydrological processes [7].
VIC models additionally consider spatial variability of infiltration and soil moisture
distribution, making them suitable for large-scale hydropower basin simulations [8].

The long-term hydropower forecasting process for mountain rivers can be represented
using the following machine learning—based formulation:

Qt+1 = g(f(VlécXt+tht-1+b))

where Q.,,is predicted river discharge, X.is the input hydrometeorological vector,
W,and Wyare weight matrices, h;_;is the previous hidden state, and g(-)is the output
function.

Machine learning methods demonstrated higher forecasting accuracy compared to
traditional statistical approaches. LSTM-based systems effectively captured long-term
temporal dependencies in river flow dynamics and significantly reduced forecasting
uncertainty. Hybrid LSTM-ARIMA and ensemble forecasting systems provided improved
stability and robustness under rapidly changing hydrological conditions.

10



At the same time, climate forecasting models such as CMIP6 and GCM play a crucial
role in evaluating future water resource variability under global warming scenarios. These
models enable assessment of precipitation changes, temperature growth, glacier retreat, and
their impacts on hydropower generation efficiency.

Table 1. Comparative analysis of GIS-based forecasting models for mountain river hydropower

systems.
Model Type Main Application Advantages Typical Accuracy
SWAT Watershed hydrologwal High spatla} gnalyms 10-20 %
simulation capability
SPHY Snow and glaC}er runoff Effective fo‘r mountain 718 %
forecasting basins
VIC Large-scale water balance Strong 1nﬁ1fcrat10n 10-18 %
modeling analysis
ARIMA Time-series forecasting Low comp utfmonal 15-30 %
complexity
LSTM Nonlinear hydrologlcal High prediction 310 %
forecasting accuracy

The results also indicate that hybrid GIS-Al systems outperform standalone forecasting
approaches. The integration of physical hydrological models with machine learning
algorithms enables simultaneous analysis of spatial, temporal, and climatic factors. Such
systems support intelligent management of reservoir operation regimes, energy production
planning, and sustainable water resource allocation.

Recent studies further confirm that integrated SCADA-IoT-GIS platforms improve real-
time monitoring and long-term hydropower forecasting performance through continuous
acquisition of meteorological and hydrological data. These systems also support anomaly
detection, predictive maintenance, and automated decision-making for hydropower
infrastructure.

Conclusion. The conducted analysis confirms that long-term forecasting of mountain
river hydropower resources requires hybrid integration of GIS technologies, physical-
hydrological models, climate forecasting systems, and artificial intelligence algorithms.
Traditional statistical models provide acceptable forecasting capability under stable
hydrological conditions, while machine learning approaches significantly improve
prediction accuracy under nonlinear and uncertain environments. Among the analyzed
approaches, LSTM-based and hybrid GIS-AI forecasting systems demonstrated the highest
efficiency and lowest forecasting error. The integration of SWAT, SPHY, and VIC models
with deep learning algorithms enables accurate simulation of snowmelt, runoff variability,
and climate-driven hydrological changes. Furthermore, integrated SCADA-IoT-GIS
architecture provides an effective technological foundation for intelligent hydropower
monitoring, sustainable reservoir management, and long-term energy planning in
mountainous regions. Future research should focus on developing explainable hybrid
forecasting frameworks combining hydrological physics, remote sensing, machine learning,
and real-time sensor data integration for achieving more reliable and adaptive hydropower
forecasting systems.
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Abstract: This study analyzes GIS-based hydrological forecasting technologies for long-
term prediction of mountain river water—energy resources in multi-purpose hydropower
complexes. The comparative assessment of SWAT, HEC-HMS, Delft-FEWS, WEAP, and
MIKE HYDRO models demonstrates their forecasting capabilities, operational limitations,
and integration potential with loT and SCADA systems.

Keywords: GIS technologies; hydropower forecasting; SWAT; HEC-HMS; Delft-FEWS;
WEAP; MIKE HYDRO,; mountain rivers; IoT monitoring; SCADA integration.
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Efficient long-term forecasting of water—energy resources in mountain river basins is
one of the most complex scientific and engineering challenges in modern hydropower
systems. The forecasting process requires the integration of hydrology, geoinformation
systems, artificial intelligence, mathematical modeling, remote sensing, and real-time
monitoring technologies. Existing studies demonstrate that nonlinear hydrological processes
and dynamically changing climatic conditions significantly reduce the forecasting accuracy
of traditional standalone models. Therefore, modern forecasting systems are increasingly
based on integrated GIS-oriented platforms capable of combining monitoring, spatial
analysis, data processing, simulation, and intelligent prediction algorithms within a unified
environment [1].

Modern hydropower forecasting infrastructures integrate SCADA systems, [oT sensor
networks, satellite observations, and GIS databases for continuous monitoring of
hydrological processes. In such systems, WaterML and OpenMI standards provide
interoperability between hydrological, meteorological, and hydraulic platforms. Real-time
monitoring technologies improve data acquisition reliability, while machine learning
methods increase long-term forecasting precision under uncertain climatic conditions [2].

The SWAT model is widely applied for basin-scale hydrological analysis and long-term
water resource prediction. The model considers precipitation, land cover, soil
characteristics, and climatic parameters to simulate surface runoff, infiltration, erosion, and
groundwater processes. The total hydrological balance within the basin can be represented
as:

TOT = SUR + LAT + OVB + AQU

where TOTis the total streamflow, SURis surface runoff, LATis lateral flow, OVBis
overbank flow, and AQUrepresents groundwater contribution. The SWAT platform
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demonstrates high applicability in agricultural and hydropower planning; however,
calibration complexity and dependence on large-scale datasets remain its major limitations
(Fig. 1).

The HEC-HMS platform performs rainfall-runoff modeling for flood forecasting and
reservoir operation analysis. The model applies SCS Curve Number and Unit Hydrograph
approaches for watershed hydrology simulation. Despite its widespread use in engineering
practice, the technology has limited capability in representing highly nonlinear hydrological
interactions within mountainous river systems [3,4].
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Fig. 1. SWAT Technology.

Delft-FEWS represents an advanced real-time hydrological forecasting platform
integrating multiple simulation models such as SWAT, HEC-HMS, and MIKE HYDRO into
a unified operational environment. The platform supports ensemble forecasting, automatic
data assimilation, IoT integration, and SCADA-based monitoring. Forecasting accuracy in
many hydrological applications reaches 5,0-12,0% MAPE. Nevertheless, high
implementation costs and computational complexity significantly limit large-scale
deployment [5].

WEAP technology provides integrated long-term planning of water distribution, climate
change scenarios, and demand-supply balancing. The model is especially effective for
evaluating hydropower systems under changing environmental conditions. However,
simplified representations of several hydrological processes reduce forecasting precision in
highly dynamic river basins (Table 1).
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Table 1. Comparative Analysis of GIS-Based Hydrological Forecasting Technologies for Multi-
Purpose Hydropower Complexes.

Forecast Accuracy

Technology Main Function (MAPE) Main Limitation
SWAT Bas“:n%‘g‘iﬁgg‘cal 10,0-20,0% Complex calibration
HEC-HMS | Rainfall-runoff simulation 12,0-25,0% Weak nonlincar
modeling
Delft-FEWS Real;f)lrrzlceazﬁizmble 5,0-12,0% High infrastructure cost
WEAP Water resource planning 8,0-18,0% Limited regl-tlme
operation
MIKE HYDRO Integrated hydrodynamic 5.0-10.0% High computational
simulation ’ i demand

MIKE HYDRO is considered one of the most advanced GIS-integrated hydrological
modeling systems for hydropower applications [6].

The platform combines deterministic and stochastic simulations, hydrodynamic
modeling, rainfall-runoff analysis, and real-time forecasting technologies. Integration with
SCADA and GIS infrastructures enables accurate assessment of water resources, drought
risks, and hydropower generation efficiency in mountainous river systems. Nevertheless, the
platform requires high-performance computing resources and expensive licensing
infrastructure, which complicates practical implementation in developing hydropower
regions.
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2. Mockea

Annomauun: 8 cmamve paccmomper QeHOMeH COYUAIbHOU amoMu3ayu U 00OPOBOIbLHOZ0
00UHOYEeCBa MOI00020 NOKOJIeHUs 8 KOHMeKCHe PA36Umiusl 2eHepamuenvlx Helipocemeri u
UHMUMHBIX 4am-60mo8, NOCMPOEHHbIX HA OCHO8e OONbUUX A3bIKOGbIX MoOdenell (LLM).
Ipumenenvr  memodvl  Qunocogpcko-anmpononocureckoeo  anamuza.  Pezyiemamor
uccredosanusi nokasvisaiom, umo MHU-komnanborvl opmupyiom «io8yuwKy Komgpopmay, a
omcymemeue KOHQAUKMA U HeonpeoeiéHHOCMU, NPUCYWUEe HCUBOU KOMMYHUKAYUU, 6e0ém
K ampo@uu HasblK08 MENCIUYHOCMHO20 @3aumoodeticmeusi. 1 106arvhas necmabuibHocms
maxoice gvlcmynaem Kamaiuzamopom 3moeo npoyecca. Bsedeno nowsmue «yugposot
3EPKAIbHOU UHMUMHOCTUY U NPEONONCEHA KOHYEeNYuUsi «Yyu@dposou eueuensbl O1u30cmuy Kaxk
cucmemsl  NPOMUBOOCUCMBUL  OeCMPYKIMUBHBIM — NOCIEOCMBUAM — ANOPUMMUYECKOU
CUMYAAYUU UHMUMHOCTIU.

Knroueevie cnosa: oounouecmeo, UcKycCmeenHblll UHMeILIeKM, 2eHepamuenvle Helipocemil,
LLM, HH-xomnaHbOHbl, COYUANbHAS amomusayus, yugposas Oau30cmv, aHmMponoiocus
omHowenull, 2100a1bHAS HeCMAOUTLHOCMb, YUDPOBAS 3ePKATbHAS UHMUMHOCHb.

LONELINESS IN THE NETWORK: DIGITAL SIMULATION OF
INTIMACY AS A CHALLENGE TO SOCIAL REALITY
Babel A.V.

Babel Alon Viadimirovich — Head
CENTER FOR CULTURAL COOPERATION,
RUSSIAN-CHINESE CHAMBER FOR PROMOTION OF TRADE IN MACHINERY, TECHNOLOGY
AND INNOVATIVE PRODUCTS,
MOSCOwW

Abstract: This article examines the phenomenon of social atomization and voluntary
solitude among the younger generation in the context of the development of generative
neural networks and intimate chatbots built on large language models (LLMs). The study
employs methods of philosophical-anthropological analysis. The research findings
demonstrate that AI companions create a "comfort trap," while the absence of conflict and
uncertainty inherent in live communication leads to the atrophy of interpersonal interaction
skills. Global instability also serves as a catalyst for this process. The concept of "digital
mirror intimacy" is introduced, and the concept of '"digital hygiene of closeness" is
proposed as a system for countering the destructive consequences of algorithmic simulation
of intimacy.

Keywords: loneliness, artificial intelligence, generative neural networks, LLM, Al
companions, social atomization, digital intimacy, anthropology of relations, global
instability, digital mirrored intimacy.
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Bropast yerBepTh XXI Beka craBUT Hepe] coluanbHON (uiocodueil napagokcanbHbIA
JIMarHo3: 4eJ0BeYeCTBO CTPEMUTEIBHO yTPAauMBaeT HABHIK pPealbHON ONM30CTH. YPOBEHb
POXKIAEMOCTH B PAa3BHUTHIX CTpaHaX JEMOHCTPUPYET YCTOWYMBBIA CHaj Ha IMPOTSHKEHUH
HECKOJIbKUX JIECATUIICTHH, a YHUCIIO JIIOJIeH, COOOIAloImuX 00 OTCYTCTBUH OJIM3KHX Jpy3er
w1 naptHépa, AOCTUINIO HcTopudeckoro makcumyma. Kax ormeuaer III. Tepxi, «Mbl
okugaeM OOJIBIIETO OT TEXHOJIOTUH M MEHBIIETo APYyT oT Apyra» [1, ¢. 1]. B 2025 roxy B
SAnonun pommnock 671 236 yenoBek. 1o pexopAHbI MUHUMYM ¢ 1899 roma; TFR yman no
1,14, xoTs mporHO36l oxxkumany 310 juib K 2040-m romam [7]. B mexabpe 2025 roma B
Poccun cymmapHBIid Ko3pGUIHEHT pokaaeMocTH cocTaBmi 1,374 mpu HE0OXOIMMOM s
Bocnpom3BoacTBa 2,1 [8]. JleMorpadudeckuii KpHU3WUC MPEAMIECTBYET MacCOBOMY
pacrpocTpaHeHnio Al-KOMIaHROHOB, OJHAKO T'€HEpPaTHUBHbBIE HEUPOCETH MOPOJUIN HOBBIU
(eHOMEH B JNHMIle MHTEPAKTHBHBIX 4aT-O0TOB. DTH CBOEOOpa3HBIE Cypporarbl OJIM30CTH,
JTUIIEHHBIE KOH(MJIMKTA, HE MOPOXKIAIOT OJAMHOYECTBO, HO CO3AI0T «JIOBYIIKY KOM(pOPTay,
ycyryOuisist y)ke CyIecTBYIOIINE TeHICHIINH aTOMU3alHH.

Hosusna HCCIIeI0OBaHUS 3aKJII09aeTCs B KOMIIIEKCHOM ¢dunocodcko-
AHTPOIIOJIOTHYECKOM aHann3e (eHoMeHa HU(PPOBOH HHTUMHOCTH, BBEJCHUM HOHITHS
«uU(pOBOI 3epKaJbHOW HMHTUMHOCTH» M pa3paboTKe KOHIEMIMH «IUPPOBOH TMIHEHBI
6m30cTH». MeTooIOTHA: MEKINCIUIUTMHAPHBIN aHAN3 W CPAaBHUTEIbHAS HHTECPIPETALHS
COIIMOJIOTMYECKUX NaHHbIX [9, 10].

[omanmast temy LLM-KOMIIAaHBOHOB, HEOOXOOUMO pa3o0paThca, 4YTO W3  ceds
MPEICTaBIsET TaKOW KOMIIAHBOH M KaK OH B3auMMOJEMCTByeT ¢ mnojb3oBareneM. LLM-
KOMITaHBOH - aITOPUTM, ONTHMH3HPOBAaHHBIA [UII MaKCHMH3AaLUH yIOBIETBOPEHHOCTH
MOJIB30BATENs, TO €CTh, [0 CBOEH CYTH, OJHOCTOPOHHSA HAeanbHas KOMMyHHKarus. Kax
otmeuaer JI. Gnopuny, «dtudeckuii napagokc M cocTout B TOM, 4TO OH (YHKIIMOHUPYET
Kak "neiicTByromuit 0e3 HaMepeHus", CUMYJIUpYs MOpPaJIbHBIE areHThI, HO HE SIBIISIICH MUY
[2, c. 112]. Orkmouenue sporuueckoro Qynkunonana B Replika B 2023 roay BbI3Bao
MaccoBO€ BO3MYILEHHE IOjib30BaTesiell. MHOTHE M3 HUX NEpEeXKUBAIN MOTEPIO JOCTYMa K
CBOMM BHUPTYaJbHBIM «HapTHEpamM» Kak «pas3pbiB» oTHomeHud [10, c. 1]. Tlo mbicom X.
Yprano, B TEXHOKAaNHUTAINU3ME IMPOUCXOIUT KOMMoIu(puKaimsa (yHIaMEHTaIbHBIX chep
YeJIOBEUECKOTO OBITHSA, YTO, PaclpOCTPaHssAICh HA HHTHUMHOCTB, CO3MAaET HOBBIE (OPMEI
otuyxaeHus [4, c. 907]. PeiHok LLM-KOMIaHEOHOB CTpeMHUTENbHO pacTéT. Ilo nmaHHBIM
otuéra Research and Markets, B 2025 roxy rino0anbHbIH peIHOK Al-KOMITAaHEOHOB (BKITIOYAst
TOJIOCOBBIX ACCHCTEHTOB, MEIWILMHCKUX M 00pa3oBaTeNbHBIX OOTOB) omeHHBaICS B 36,8
miapa. jomutapoB  CHIA [9, c¢. 1]. PbHOK NpuiIoKeHUH-KOMIAHBOHOB — TaKXe
MPOAEMOHCTPUPOBAN BIEUATIAIONIYI0 JTUHAMHUKY: MO COCTOSHHUIO Ha uioib 2025 roma B
MHUpPE HACUMTHIBATOCh 337 aKTHBHBIX NPUIOKEHHH 3TOro cerMeHTa. VX COBOKyITHas
BBIpyYKa 10 UTOraM roxaa mpessicria 120 muH. gommapos CIIIA, a oGmiee yucio 3arpy30k
pocturno 220 wmu. [10, c. 1]. Cpean mnomynsipHbIX IJIaTOpM CIEIyeT OTMETHTB:
Character.Al, Replika, PolyBuzz u Chai [10, c. 1]. Okono 17% momo0HBIX HMPHIOKEHUI
comepxar B Ha3BaHMH cioBo «girlfriend» [10, c. 1]. B skxocucreme Telegram, rae
MoJiepanusi HOJ0OHOTO KOHTEHTa 3aMeTHO ciabee, QYHKIHMOHUPYIOT OOTHI JJISl CO3JaHUS
KOHTeHTa 0e3 corylacus n300pak€HHBIX Jnll, BKmovas «nudify»-6oter [11].

Mexny TeM (QeHOMEH JI0OpOBOJILHOTO OAWHOYECTBA HE CBOJUTCS TOJNBKO K
TEXHOJIOTHSIM. OKOHOMHYECKass HECTaOMJIBHOCTh M T'€ONOJUTHYECKHE KOH(MIMKTHI
(opmupyIOT yOEXIEHHE, YTO JOJITOCPOYHOE IUIAHMPOBAaHHWE HepaluoHanbHO. Kak muirer
@®. Apror, COBPEMEHHBIH COLMYM MEPEKUBACT PEXKHUM «IIPE3CHTU3MA»: «HACTOSIIEE
MepeXUBaeTCsl KaKk SMaHCHIAIWMS WJIM 3aTOYCHHE, a IEepPCIeKTHBa Oyaymiero Oojpine He
ABIIseTCA OOHAIEKMBAIOICH, MMOCKONBKY OHO BOCHPHHHMAETCS HE Kak oOellaHne, a Kak
yrpo3a» [3]. UccrnenoBanus nmoarsepxaaroT: 3a 20142024 ronbl 1011 MOJIOABIX JroAeH 18—
29 nert, )XMBYIIMX ¢ MapTHEpOM, ymana, a 6onee 10% oawmHOKMX JroAei mo 50 et cranm
peke BCTYIaTh B CEKC M3-3a MOJIUTHIECKON HECTaOMIBHOCTH.

B 3TOoM KoHTekcTe riryOuHHas yrpo3a LLM-KOMIaHBOHOB COCTOMT B HEpECTpOMKe
Bocnpusitus apyroro. Kak mumer L. Tepki, «itoau napagokcaibHbIM 00pa3oM HaYWHAIOT
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OKMJaTh OT TEXHOJIOTHH OOJbIlle SMIATHH, YEM OT OKpPYXKAIOLIMX JIIOAEH, Y4TO BeAET K
"opunouyectBy BMecTe"» [1, ¢. 295]. Tlonp30BaTens B3aMMOACHCTBYET HE C CYOBEKTOM, a C
ITOPUTMOM, CKOHCTPYHUPOBAHHBIM Ha OCHOBE €ro JaHHBIX u (anTtaszuil. Juanor ¢ LLM-
KOMITaHBOHOM SIBJIICTCS. CKOpPEEe MOHOJIOTOM, IpPHHSBIIUM (opMy nuanora. JlaHHBIH
(heHOMEH ciielyeT ONpeaeNaTh Kak «uu(poBas 3epKajibHasi HHTUMHOCTBY: (hopMa OJIH30CTH,
rae LLM-koMIaHbOH BBICTYNAET MHTEPAKTUBHBIM OTPAKEHUEM MKEJIAHUU I0JIb30BaTEIs.
ITonstre onupaercst Ha naen X. CTPsI 0 TOM, Kak HU(PPOBEIE TEXHOJIOTHH MEPECTPANBAIOT
CyOBEKTHBHOCTb, CO37aBasi pe(pICKCHBHBIC METIN B3aUMOACHCTBHUS MEKAY MOTIb30BATEIEM
u amroputMoMm [5, c. 1-16]. Owmmmpmueckme wuccnenoBannss Muldoon u Parke
MOATBEPKIAI0T, 9T0 LLM-KOMIIAaHBOHBI CXIyXaT O€30MacHbIM IPOCTPAHCTBOM IS
CaMOBBIPQ)KEHHS, OIHAKO 3TO O0OPaYMBACTCS <(OKECTOKHMM ONTHMHU3MOM»: dYaT-00T
IpeJJylaraeT IMPUBA3aHHOCTb, HO CTPYKTYpHO JeflaeT HEBO3MOXHBIM  IOJIMHHO
penunpokHsle oTHomeHust [6]. CouuainbHBIH HHTEIUIEKT aTpoQupyeTcs, CIOCOOHOCTh K
SMOAaTMU U Tpu3HaHuioo Jlpyroro yrpaumBaeTcd. Ha ocHOBe aHamm3a mpesioKeHBI
clefyonie IMyTd penieHus npoOmembl. Ha WHOMBHAyanbHOM YpoBHE HeoOXoIuMa
pa3paboTka «UM(PPOBOH TUTHEHBI OJM30CTH». OCO3HAHHOE OTrPAaHWYEHHE BPEMEHH
B3aumogeiicteus ¢ LLM-koMInaHbOHaMH, pa3BUTUE HABBIKOB SMIIATUM U KOMMYHMKAalLUU B
omaiin-cpene. Ha conmanbHOM ypOBHE aKTHBHOE pa3BHTHE O(MIaiH-HHPPACTPYKTYpHI
KOMMYHHUKaIIUU MOJIOAEKH, aJallTAPOBAHHON K IIOTPEOHOCTSIM COBPEMEHHOTO IIOKOJICHHUS, &
TaKXKe KOMIUIEKCHONM ICHXOJIOrMYeckod mnoMomu. Ha HOpMaTHBHO-IPaBOBOM YpOBHE
BO3MOXEH HE TONBKO 3alpeT arpeccHBHOro MapketuHra LLM-ycioyr, HO W BBeaeHUE
BO3PACTHBIX OTPaHUYEHUM, a TaKXKe MapKHpoBka Al-koMnaHboHOB. CO CTOpPOHBI HAyYHOTO
coo01ecTBa HEOOXOIUMBI MEXKIUCIUIIMHAPHBIC HCCIIEIOBAHUS JONTOCPOUHBIX A deKkToB
B3aumoeiictBus ¢ LLM-komnanboHamMu. B pamkax conuanbHOW (GHIOCOGHH CIeAyeT
MEPEOCMBICIUTh OHTOJIOTHIO OJHM30CTH B LU(POBYIO 3IOXY WM COXpaHUTH craryc [pyroro
KaK HECBOJMMOTO K aJITOPUTMY CyOBeKTa.

[TpoBenéHHbIil aHanNM3 MO3BOJSET YTBEPXkJaTh, 4TO ()EHOMEH OJMHOYECTBA B CETH
MpEACTaBIsIeT COOOH  CHUCTEMHBIH  AaHTPOIOJOTMYECKHHA  KpH3HC, OOYCIIOBICHHBII
TEXHOJIOTUYECKUMH, COLMAIbHO-9KOHOMUYECKUMU M SK3HCTEHIMAIBHBIME (DakTOpamu.
LLM-KOMIIaHEOH CHMYJHMpPYET OJM30CTh, HO HE NpOM3BOIUT c€. BBenéHHoe moHsATHE
«uU(pOBOH 3epKATbHOW WHTUMHOCTH» OIMCHIBAET MEXaHW3M 3aMBIKaHHs CYOBEKTa B
MPOCTPAaHCTBE COOCTBEHHBIX (paHTa3Wi, Jmmas ero ombiTa BcTpeun ¢ Jpyrmm. Kax
yrBepxknaer III. Tepkm, «MbI BCTymaeMm B 3II0XY, KOTAA TEXHOJOTHH OepyT Ha ceds poib
Hpyroro, 1 370 MEHSIET caMy CTPYKTYpY 4eJIoBe4eCKuX oTHouleHui» [1, c. 296]. Yenosek
MOJKET PacTH TOJIBKO uepe3 Jlpyroro u aJropuTM He CIIoCOOEH 3aMEHUTH 3Ty BCTPEdy.
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MEJNIUHCKHUE HAYKHA

JJEKAPCTBEHHAS HE®POIIATUA U EE IPOPUJIAKTUKA
I'OPIEM IITUYBUM

Iaiibivos B.K.', Arambipagos U.M.2, Tamkues P.>, Capkucosa E.JO.*

laiivimos babakynvl Kepumosuu — kanoudam Ouonocuyeckux Hayk, 3asedyowuil iabopamopuet
800HO-CONE8020 OOMEHA U PYHKYUU NOYEK,
2Aeamvipados Yapwr Pozviesuu — Oupexmop,
3Tadocues Pedorcenbaii — kanouodam 6UOI02UHeCKUX HAYK, 3a8edyiowuil 1abopamopuet
mepmope2yisyuu,
“Caprucosa Enena IOpveena — mnaduuii nayunwlii compyoHux 1a60pamopuu mepmopeyiayui,
MedrcOyHapoomwlil HayUHO-KIUHUYECKU YeHMD PU3UOI02Ul,
2. Awxabao, Typxmenucman

Annomauusn: pocm 3abonesaemocmu 1eKApCmMEeHHOU Hegpponamuei (MeOUKAMEeHMO3HbIM
nopascenuem — novek) —  C8A3aH € NOCMOSHHbIM — pACUIUpeHueM  apceHand
CUTLHOOCTICIBYIOUUX  MeOUKAMENINO8 U OEeCKOHMPONbHbIM YeenuueHuem nompeonenus
Mmuodcecmsa npenapamos. Ilouxu, noodepacusaioujue 20MeOCmas Op2aHusMa 8 pasnuiHom
eospacme, cpasy e GKIOYAIOMCA 6 N060U namono2udeckuti npoyecc. Jlexapcmeennas
Hegponamus nposoyupyem noepesxcoenue KanuuiApos noueuHo20 annapama, 3ampazusas
PpasHble CMpyKmypvl nouku (K1yOouku, KaHanbybl u uHmepcmuyuii). Bosuukarowas
KaHanoyeeas OUCQYHKYUs Npogoyupyem 6MOPUYHOe HapyuieHue QUiIbmpayuoHHoOU
CNOCOOHOCMU, KPpOMEe MO020, CAMOCMOAMENbHLIM UTU  YCYeYOIomum  0ecmpyKyuro
@Paxmopom CmaHo8AMCsA UwleMuyecKue U3MEHeHUs MKaHel U PeHUH-AHSUOMEH3UHOBOU
cucmemul ¢ ROCIEOVIOWUM COCYOUCTNBIM CRAZMOM.

Ilpenapamui pacmumenbHo20 NPOUCXOHCOCHUS USPAIOM BANCHYIO BCHOMO2AMENLHYIO POJIb 8
Hegporocuu u yponozuu. Onu obnaoarom MAKUM ouypemuyecKkum,
NPOMUBOBOCNATUMENLHBIM U CHAZMOTUMUYECKUM OelicéueM, Nomozas 6 KOMNIEKCHOU
mepanuu  uH@ekyutl U  NPOPUIAKMUKE — MOYEKAMEHHOU  OONe3HU,  YAyYuaom
aA30MoBbIOEUMENbHYIO  DYHKYUIO,  Oelcmeys 3HAUUMENbHO —MA2de  CUHMeMmUYecKux
ananozo8. B cmamve onucviearomes nposedennvie OOKIUHUYECKUE UCCIe008AHU HA OCHOBE
CO30aHHbIX MoOenell 3a001e6anull 8 GepxHem omoene NUWEeBAPUMENTbHOLU CUCMEMDbL, U
daemcst OyeHKa MexaHusma HegpponpomekmopHozo Oeticmeusi pacmeopa (1:50) sxcmpaxma
mpasvl 2opya nmuuveco (Polygonum aviculare L.) Ha cocmosinue nouex Kpvlc npu
npogunakmuke nobouHvix dpdexmos aexapcmeennou Hepponamuu. Ilpueoosmcs
pe3yabmamsl, NnooOmeepIcoaruue Mmepanesmuieckyro @pgexmugnocms ucciedyemozo
pacmeHus.

Kniouegvie cnosa: mnepponozus, yponoeus, mpasa 20pya nmuyvezo, AeKAPCMBEHHA
Hegponamus, ocmpoe noyeuHoe NogpexdcoeHue, MOUYeKaAMeHHAs 00Ne3Hb, NO8PeHCOeHUs
KANUIAPoOs, UHMepCmuyull, He)ponpomexkmopHvie C60lcmed, 20Meocmas, KAHATbYesds
oucgynxyus.
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MEDICATION NEPHROPATHY AND ITS PREVENTION USING
POLYGONUM AVICULARE
Shayymov B.K.!, Agamyradov Ch.R.2, Tajiyev R.%, Sarkisova E.Yu.*

IShaiymov Babakuly Kerimovich — PhD in Biology, Head of the Laboratory of Water-Salt Metabolism
and Renal Function,
2Agamyradov Chary Rozyyevich — Director,
*Tajiyev Redzhebbay — PhD in Biology, Head of the Thermoregulation Laboratory;
“Sarkisova Elena Yuryevna — Research Assistant, Thermoregulation Laboratory;
INTERNATIONAL SCIENTIFIC AND CLINICAL CENTER FOR PHYSIOLOGY,
ASHGABAT, TURKMENISTAN

Abstract: The rising incidence of drug-induced nephropathy (medication-induced kidney
damage) is associated with the constant expansion of the pharmaceutical resources and the
uncontrolled medication use. The kidneys, which maintain the body’s homeostasis at all
ages, are immediately involved in any pathological process. Drug-induced nephropathy
causes damage to the capillaries of the renal system, affecting various kidney structures
(glomeruli, tubules, and interstitium). The resulting tubular dysfunction triggers a
secondary impairment of filtration capacity, furthermore, ischemic tissues changes and the
renin-angiotensin system become independent or exacerbating factors for destruction,
followed by vascular spasm.

Phytomedicines play a significant complementary role in nephrology and urology providing
mild diuretic, anti-inflammatory, and antispasmodic effects, and aiding in the
comprehensive treatment of infections and the prevention of urolithiasis. Phytomedicines
improve nitrogen excretion while acting significantly more gently than synthetic analogs.
The article describes preclinical studies conducted using established disease models in the
upper digestive tract and evaluates the mechanism of the nephroprotective action of a 1:50
solution of Polygonum aviculare extract on the condition of rat kidneys in the prevention of
side effects associated with drug-induced nephropathy. The results presented confirm the
therapeutic efficacy of the plant under study.

Keywords: Nephrology, urology, Polygonum aviculare, drug-induced nephropathy, acute
kidney injury, urolithiasis, capillary and interstitial damage, nephroprotective properties,
homeostasis, tubular dysfunction.

VIK 615.076.9

Martepuanbl ¥ MeTOABI: MpoOJeMa JIEKAPCTBEHHOH He(ppONaTHu CIOCOOCTBYET
pa3BUTHIO HA ()OHE PA3IMYHBIX CHCTEMHBIX 3a00JICBaHUH, MpexXJe BCEro — apTepUabHOM
TMIEPTOHMH, CaxapHOro nuadera, ypaTHoil (Tojarpuyeckoil) HedporaTuu, Ha KOTOpBIE
BIHMAIOT KaK TMaTOTeHeTHYeckne (HaKToOphl, TaK M MeTabonuyeckue HapyumeHus. [Ipmuem,
MEXOpPTaHHBIE CTPYKTYpHO-(DYHKIIMOHAJIBHBIE CBSI3M MEXAY TIOYKaMH | JPYTUMHU
CUCTeMaMH, Haubojee HYeTKO IPOSBIAIOTCS B YCIOBHAX IMATOJOTMH. BcenenctBue 3TOTO,
CYIIECTBYIOIINE KIMHUYECKHE (HOPMBI JICKAPCTBEHHBIX HEePpOMaTHil, TPpyNmupyroTCcs Ha
OCHOBE TATOMOP(OIOTHIECKHX HW3MCHEHHH I[IOYEYHBIX TKAaHEH C Y4eTOM JIWHAMHUKHU
pa3BuTHs 3a00jeBaHMA W ITHONATOTCHETHYeCKHX (akropoB. V3MeHUMBOCTH OTBETa Ha
JUCOYHKIMIO IIapeHXWMBl TIOYKH 3aBUCUT OT BIMSHHUA Ha Hee HEeoOXOANMBIX
He(ppPONPOTEKTOPHBIX ~ (PU3MOJIOTMYECKH AKTHBHBIX BEIIECTB M  (DapMaKoJIOTHYECKUX
cpeactB. IlomoOHBINE momxon K mpobieme  obecrieunBaeT  Hamboiee  TOYHOE
NPOTHO3UPOBAaHNE CHIKEHHSI BO3MOXKHBIX OCJIIOKHEHHH M HMCXO0/a, MO3BOJIET 10J00paTh
ONTHMAJIBHYIO CXEMY Be/IeHHsI OOJILHOTO.

OcoO0BIit HHTEpEC MPEACTABIAET HHTEPCTUIIHATBHBIN HE(QPHUT, YUCIO CIIy4aeB KOTOPOTO
PE3KO YYacTHJIOCh B CBS3M C IIMPOKUM IPUMEHEHHEM aHAJIbI€THKOB M HECTEPOUIHBIX
MPOTHUBOBOCHAIUTENBHBIX CpPEACTB, HE(PPOTOKCHIHBIX AHTUONOTHKOB,
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PEHTIEHKOHTPACTHBIX IIpenapaToB, JCHCTBUS OOMEHHBIX HapymieHuid u T.n. PaHee
UHTEPCTULUM CcUMTaNCid @ACCUBHOM YacThI0 TOYKM, OJHAKO B HACTOSIIEE BpeMs
MHOTOYHCICHHBIMHA HCCJICIOBAHUSIMU JOKA3aHO €ro aKTHBHOE y4acTHE B CIEHU(PUYECKUX
(yHKIMAX HEQpOHA, C 0OCOOBIM BIMSIHAEM Ha MOYEYHbIE KaHAJIbLIBI.

KnuHuueckn WHTEpPCTHULMANBHBIA HEPPUT — 3TO «IIOTPaHMYHOE» COCTOSIHUE MEXKITY
TJIOMEpYIOHE(PUTOM W NHETOHE(GPHUTOM, MPOSBISIETCS YMEPEHHO  BBIPAXKECHHOM
[IPOTEUHYpPUEH, remMaTypueu, JeUKOUUTypued, MITKOW THIEPTEH3UEH, C HapyLIeHHEM
TyOynsapHBIX (QyHKOWHA modek [5]. JlaHHBIE HapyIIeHHS IMOYEK, MOP(OIOTHUECKH OYEHBb
Pa3sHOpPOJHBI, OJHAKO, B KOHEYHOM HTOTE, NPHUBOIAT K pa3BUTHIO He(ppOCKIepoza —
maToMopQOJIOrHIecKOil OCHOBe XpoHmdeckoi 6one3nm modek (XBII). Ilpudem, Hambomee
MH()OPMATUBHBIM KpHUTEpHEM (PYHKIMOHAIBHOTO COCTOSIHHS IIOYEK SBIAETCS CKOPOCTh
KIIyOOUKOBO# (uIbTpalMu Kak WHTETPATHBHOTO COCYIHCTO-HEHPOTreHHOTO IOKa3aTes
PETHOHAPHOr0 KPOBOTOKA, HAXOSIIET0Cs 0]l TOPMOHANBHOM perymsnueit [2].

Cpenu OCHOBHBIX KJIMHHUYECKMX BHAOB MEAMKAaMEHTO3HOW He(pomaTHH Clieayer
BBIJICJIUTh OCTPBI HEKPO3 KaHAJbIEB, KOTOPBIA INpPENCTaBIE€H CHUMITOMATUKOM OCTpOif
MOYEYHOW HENOCTaTOYHOCTH. BpisiBiusercss y  5-20%  OONBHBIX, NPUHUMAIOLINX
AMHUHOTJIMKO3UJHBIC TIperaparbl, KOTOpble IOBPEXKIAIOT KaHANBLEBBIH AIMUTENHH U
HapyIIaoT peadcopOLHIo ¢ BTOPUYHBIM yXYALICHHEM (HIIbTPALIUH.

Jns mpenoTBpalieHus BOCIAIUTENBHBIX 3a00I€BaHUN MOYEK PA3IMYHON STHOJIOTHH
HEOOXOINMO CO3JJaHME HOBBIX KAadeCTBEHHBIX JIEKAPCTBCHHBIX CpeICTB. B 3ToM I1uiaHe
Ipernaparsl  PacTUTENBHOIO  IPOUCXOXKICHUS, obmamaromue,  Kak  MPaBHIIO,
NONMM(YHKIMOHATBHBIM JCHCTBUEM, SIBIAIOTCS IEPCIEKTUBHBIM CPEACTBOM KOPPEKIMH
HapyLUICHUH II04eK M HOpPMaJIM3alMM IPOLECcCcOB. BaxHbli 3Tal peuleHus JaHHOM
po6eMbl — yriyOJIeHHOe HCCIeIOBaHUE COEpKaHMsl SIKCTPAKTUBHBIX BEIIECTB PAaCTCHUI
MU BO3JCUCTBHEC HMX OHOJOTMYCCKON aKTHBHOCTH Ha oOpraHu3M. JledueOHbIC CBOMCTBA
pacteHuit BechbMa O(GQEKTHBHBI W OKa3blBalOT 0oJiee MArKOe BIMSHUE IIPH BCEX
3a00JIeBaHUAX PA3MUYHBIX CHUCTEM OpraHM3Ma. 3HAHUSA HE TOJBKO TIOKa3aHWH, HO U
MPOTUBOINOKA3aHUI JalOT BO3MOXKHOCTH IIOJHOCTBIO HCKIIOYHUTH OCJIOXKHEHHS OT
(uToTepanm.

Crenyer ynenuTh BHUMAaHHWE OJHOMY M3 MHOTOUYHMCIICHHBIX MpEACTaBHTENEH (IIopsl
Typkmennctana - [opuy nruasemy (I'TI). PacteHme OoTHOCHTCS K JOBOJBHO IPEBHEMY
CemeiictBy Polygonaceae (I'peunmmurie), nmeromemy okono 900 BumoB u3 40 pomos.
[omamopduerii pox I'openr mox oOmUM Ha3zBaHHEM OOBEIMHSACTCS B TPYMIY CXOIHBIX
BuzoB [7, 11].

Toperr ntuuuii — (Poligonum aviculare L., criopsiir) — BugoBoe Ha3Banue "avicularis" —
NTHYUH, BIEPBBIE YIOMUHAETCS KaHAJCKUM IMYTEIIECTBEHHUKOM M €CTECTBOMCIIBITATENIEM
Kopnuyra B kuure «Canadensium Plantarum» (1635 r.), a Takke repMaHCKHM YYEHBIM
I'ponoBuem (1762 r.) B Tpyne «®nopa Bupmxuauuy [3, 8]. 310 onHOIETHEE TPABIHUCTOE
pactenue BoicoToit 10-30 (60) cM, co cTepKHEBBIM MaJOBETBUCTHIM KOpHEM. [Imos! — y3k0
TpEXTPaHHBIE CEMSIHKH: YEPHBIC, peKe KOPHIHEBBIE, MaTOBBIE OpenIky. L[BereT ¢ ampemns 1o
OCEHH, IUIOJBI CO3PEBAIOT C MIOHS M JI0 TIIyOOKOH oceHH. Pa3MHOXKaeTcsi MCKIIOYMTEIHEHO
cemeHamu [1]. ['openr nTuunii mMMUpOKO pacpoOCTpaHEH W XOPOIIO Pa3BHBACTCS HA OETHBIX
HnecuaHbIX NoYBax. JIekapCTBEHHBIM CHIPBEM CIIYKUT BCSI HAA3EMHAsl 4aCTh PACTEHHUSL.

Ha rteppuropun Llentpansaoro Komernara (psmom c cenmom KenerynbGei - mecteuko
Hoxyp) Obuia mpoBesneHa 3aroToBKa HCCIEIYeMOTO pacTeHHs B IEPUOA LIBETCHUS, IO
3aTBepeBaHUS CTEOJIS.

T'open nTuumii OTHOCAT K MEpeyHIO (hIaBOHOMA-CONEPKAIINX PACTEHUH C IIUPOKHM
cnekTpoM dapmakosormdeckux 3¢ dexros. M3 HaydHBIX MCTOYHHKOB H3BECTHO [9], d9TO
MOJyYCHHBII HAa OCHOBE pAa3IMYHBIX METOJOB aHain3a (KadeCTBEHHBIX XHMHYECKHX
peakmmii, QoToxogopuMeTpur, YD-CIIeKTPOCKONNH, TOHKOCIONHON Xpomatorpaduu,
TUTPOMETPHUHN) XHMHUYecKHid coctaB Poligonum aviculare L. odeHp pa3zHooOpaseH, u
ocobenHo Oorat ¢uaBoHonmamu - 0,2-1% (aBUKYJISApPHH, THUIIEPO3UJ, KBEPLETHH,
KBEPIMTPHUH, H30PAMHETHH, MUPHUICTHH, JIOTCONHnH, Kemmdepon) [10]. dDmaBoHOMABI
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OKa3bIBAIOT IIPOTHBOBOCIIAIIUTENBHOE JIEHCTBHE, CBSI3AHHOE C YKPCIUICHHEM KalHWJUISIPHON
CTEHKH, BBIBOAAT M30BITOK JKHJIKOCTH M3 OpPraHU3Ma, NPOSBISIOT aHTHOKCHIAHTHOE
CBOMCTBO, TIONaasi B OPraHMW3M YeJIOBEKa C MUIIEH, aKTUBUPYIOT paboTy (epMeHTOB. JTta
rpymmna, oObeIUHACT Pa3IMYHbIE COSJANHEHUs], TEHETHUECKH CBSI3aHHBIE YT C JIPYroM, HO
obnajaromue pasindHbIM - (hapMaKoJIOTHYECKUM JEHCTBHEM, KOTOpBIE Y4YacTBYIOT B
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCcax oprannsma [2].

bnaromaps OoratoMy BHTaMHHHO-MHHEPAJIbHOMY COCTaBy B JaHHOM pacTEHHH
(OATBEPKICHHOMY TaKkKe B XOJE HCCICAOBAHUHA COTPYIHHKAMH J1labOpaTOpHH),
obecrieunBaeTcsi pa3BUTHE pAga (apMaKOJIOTHYECKHUX A(PPEKTOB, HYTO MOXKET OBITh
HCIIONIb30BaHO KaK JOMOJIHEHNE K KOMIUIEKCHOMY JICUCHHIO W MPOQMIAKTHKE OCIOXHEHUN
3aboneBannii. Hammame BOCTanMTENBHOrO Mpolecca IPH JIEKAPCTBEHHBIX HE(PPONATHAX
SBJSIETCS ~ HEMOCPEJCTBEHHOW TNPUYMHOM  yBEIWYEHWs MNOTPeOJEHUs  Makpo- |
MHKPOJIEMEHTOB JJIsl HY)XJ HaIpsOHKEHHON aHTHOKCHJAHTHOM 3alllUThl U BOCCTaHOBJICHUS
9HeprodaaHca MOBPEXKACHHBIX KJIETOK U UX CTPYKTYP.

B cooTBeTcTBMM € METOAMYECKUMH DPEKOMEHJAIMSIMH TEXHOJOTUH IPUTOTOBIICHHS
JKHJIKOTO JKCTpakTta pacteHus Polygonum aviculare L., To ecTh KOJHMYECTBEHHOTO
COJICp)KaHUsl ~ JCHCTBYIOLIMX ¥  COIYTCTBYIOIIMX  BEIIECTB  (dJIEMEHTOB), BBIOOD
ONTHMAJIBHBIX AKCTPAreHTOB, COOTHOLICHHUS CBHIPHE/IKCTPATEHT, METOA OKCTPAKIUU H
BPEMEHH 3KCTPAKIMH, OBIIM ONpPEIETICHBl COOTBETCTBYIOIINE ONTHUMAJbHBIC IapaMeTphl
[11, 13].

PesynbpraThl HACTOSIIMX HCCIEIOBAHWN BBIABHIN KOHLIEHTPALUM KaJbIHA, MarHus,
¢dochopa, kamus, Kemesa W JIPYTUX MHKPOIEMEHTOB B 3kctpakte [T, kortopsle
COOTBETCTBOBAJIM IapamerpaM, HEOOXOIUMBIM JUIl JKU3HEICATENIbHOCTH OpraHu3Ma H
NpeAyNpexIeHNsl pa3BUTHs natosoruu. CieayeT OTMETHTh BaXKHYI0 0COOCHHOCTh JIAHHOTO
pacTeHusi — 3TO W30MpaTenbHas CIIOCOOHOCTh HAKAIUIMBATh ICCEHLIUANIBHBIC JJIEMEHTHI H
MPOTUBOCTOSTH TOCTYIICHHUIO TSDKEJBIX METAJIOB M3 ITOYBHI.

[TpoGnema mnose3Hsix (apmakoTepaneBTHYECKHX 3PPEKTOB 3KcTpakToB Polygonum
aviculare axkTMBHO pa3pabaTbhIBaeTCsi, HO HW3BeCTeH M MNOOOYHBIH 3(GeKT pacTeHus —
MOBBIIIIEHHOE KPOBECBEPTHIBAIOIIEE CBOWCTBO. B CBs3M ¢ 3TMM, HamMM ObINa HpeIoKeHa
ONTHMHU3AIMS JO3MPOBAHHOCTH PACTEHMs, YTO OCOOEHHO Ba)KHO NpU JAETHApaTaluu
OpraHu3Ma B YCJIOBHSX JKapKOTO KJIMMara, a TaKKe H3ydeHa peakius (pU3noIoTHIecKux
(yHKIMH opraHM3Ma Ha CHIDKEHHYIO KoHIeHTpanuio (1:50) Polygonum aviculare L. mns
YMEHBIIECHUS 1eHCTBUS MOOOYHOrO 3 deKkTa U ONTHMHU3AINN BIUSHUS TTOJIC3HBIX CBOHCTB
HCCIIEyeMOTO PACTeHUsI IPH JIEKAPCTBEHHONW He()pOIaTHH.

B skcrepuMeHTa bHON paboTe ObLIa CO3MaHa MOEb JICKAPCTBEHHOW HE(pOMaTHH CO
cxemort no3upoBaHusi antuOmotmka (0,15 mu Ha 100 T Beca Tena >KUBOTHOTO) JIS
BbisIBIICHHS  3(dexkTuBHOCTH  MuUHHMaIbHONH 703kl (1:50) oskcrpakta ITTI 1o
NPeIOTBPAIICHUIO HEPPOTOKCUUHOCTH TpernapaTa.

ITpu mostanmHOM BO3/€HiCTBHH, TaOOPATOPHBIM 6-MECSYHBIM OeNIbIM KpbicaM BecoM 170-
280 r. B 6eAp0 BHYTPUMBIIIEYHO OAHOKPATHO BBOJWIIM aHTHOWOTHK TPETHETO MOKOJICHHS
aMHMHOTJIMKO3WIHOTO psila — aMuKaluHa cyibgar (ToBapHOe Ha3BaHue — Bain-500),
o0yiaiatomero  0coOEHHO BBIPRKEHHOW HE(POTOKCHMYHOCTBIO C  KOHLEHTPAI[OHHO-
3aBUCHMBIM aHTUMHKPOOHBIM MEXaHM3MOM. BEISBIEHHas B MpEABIIYIINX HCCIEIOBaHUAX
3aBUCHMOCTh MOYEYHBIX HApyMIEHWH OT MJaHHOM J03bI TOKCHYHOCTH aHTHOMOTHKA,
NposBIsUIach Oojiee  BBIPAKEHHO CHIDKEHHE CKOPOCTH KIIyOOYKOBOH  (pHIIBTpaIyy.
JlekapcTBenHas HedponaTHs pa3BHBAIACh MPH Cla3Me IOYEYHBIX COCYIOB U B MPSIMOM
JICWCTBMU Ha KJIETKH SIMHUTENHUS MPOKCUMAIBHBIX KaHaJbIeB He(poOHA, TJe MPOHMCXOIUIIO
HaKOIUICHNE aHTHOMOTHKA C TIOPAKEHUEM MOYEK.

st mpoBeieHHsT MCCIIEIOBaHUSI TOJIOTIBITHBIE KPBIChI HCIIOJIB30BAIMCh HA CIIEMYIOLINS
CYTKM TIOCJIC BBEJICHHS aHTHOMOTHKAa W C pa3IM4HbIMUA Harpy3kamu. Jlnst u3ydenus
JIMYyPETHYECKON aKTHMBHOCTH IOYEK, KPbIC TIOMEIAIH B OT/EIbHBIE OTCEKH MeTabOINIeCKHUX
KJIETOK M NPOM3BOAWIN cOOp Mo4M B TedeHue 4 yacoB. Kakziplii yac perucrpupoBaid H
AQHAJIM3MPOBAJIM KOJIMYECTBO MOYH, BBIACICHHOH IPU IIPOM3BOJIBHOM MOYEHCITYCKaHUH
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JKMBOTHOTO. (DYHKIMOHAJIbHBIE HAarpy304YHblEe NPOObI MO3BOJIMIM OLEHHTh PE3EpBHBIC
BO3MOXXHOCTH OIIPE/ICJICHHBIX OpPraHOB M CHCTEM, BBIIBUTH CKPBITBIC HW3MEHEHHs HX
(yHKuMOHaIBHOTO cocTosiHMs. COCTOSHME TOYeK Yy 3JI0pPOBBIX M KpBIC C MaTOJIOTHEH
UCCIEOBAIN TIPH CTaHJAPTHOM BOJHOM pEXHUME B YCIOBUSX CTallIOHAPHOIO pEXHMa
BUBapUsl.

OmbITEl OBUTH BBINOJIHEHBI B COOTBETCTBHHM C MEXIYHAPOIHBIMH CTaHAAPTAMH IIO
paboTe C SKCIIEPUMEHTANbHBIMU JKMBOTHBIMH: «O 3alIMTe MO3BOHOYHBIX JKHMBOTHBIX,
WCTIONB3YEMBIX ISl KCIIEPHIMEHTANBHBIX WIN WHBIX HaydHBIX menei», 2010 (The UFAW
Handbook on the Care and Management of Laboratory Animals, Eighth Edition, 2010).
OBTaHA3UI0 )KUBOTHBIX OCYIIECTBIISUIM METOJOM MTHOBEHHOW NEKANUTALUH I0J JIETKUM
3¢GHUPHBIM HApKO30M. Y KaXJOH ocoOM B MOYEe M KPOBH (MHTAaKTHBIX, KOHTPOJIBHBIX H
OTBITHBIX JKUBOTHBIX) Yepe3 CYTKM OBIIM ONpeAeNeHbl M PacCUMTaHbl IOKa3aTelH
(DYHKIIMOHAJIBHOTO COCTOSTHMS MOYeK (KOHIEHTpaLus KpeaTHHHHA B IIa3Me KPOBU M MOYE,
6enox, pH mMoum u apyrue moxaszarenu). IlpumeHenue rumepruaparaimu kKpbicam (5%
Harpyska), CIIOCOOCTBOBAJIO  CO3JaHHMIO  MOJeNM  nojasieHus cekpeunu  AJIT
(BasompeccuHa), YTO a0 BO3MOXHOCTh B PABHOWM CTENCHH H3MCHHUTH O0BEM JKHUIKOCTEH
Tella JKUBOTHBIX, CPAaBHUTh (DYHKLIMOHAJIBHBIE CIIOCOOHOCTH MOYEK MO 3KCKPELUH N30bITKA
JKUJKOCTH TIPH BBEACHUH HArpy30K.

B pesymprate mombopa  BpPEMEHHBIX M HArpy304HbIX  I1apaMeTpoB, B
9KCIIEPUMEHTAILHOM pa3paboTke OBLTM 3aJeHCTBOBAaHBI 4 TPYMIBI XHBOTHBIX, OOIICH
yucIeHHOCTEI0 70 ocobeit.

Iepsyto (I) rpymiry mpeacTaBIsLIN 340POBBIC KUBOTHBIE 0e3 HAarpy3kd (MHTAaKTHBIC) —
17 xpsic.

Bropyio (II) rpynny (KOHTpOJb) COCTaBMJIM XHBOTHBIE ¢ marosiorueit (mosza 0,15 mi
aMHKaluHa) — 18 KphIc.

Tpersps (III) rpynma — (ombITHEIE KpBICH 1) KMBOTHBIE ¢ marosioruei (mosa 0,15 mu
aMUKalliHa), OJHOBPEMEHHO TMOJy4aBIIHe OJHOKpaTHO 5% Harpy3ky ¢ pacTBOPOM
skcrpakTa ['Tl kornentpanwmeii 1:50 Ha 100 T Maccel Tena — 19 kpsoic.

Yersepras (IV) rpymma - (OIBITHBIE KPBICH 2) - )KUBOTHEIEC ¢ TaTtoiorue (mo3a 0,15 mi
aMMKaI[lHa), OJHOBPEMEHHO IIOJy4aBIINE OJHOKpaTHO 5% BoxaHylo Harpy3ky Ha 100 T
Macchl Tena — 16 Kpbic.

[Touyeunsle mpoIeCCH PACCUYMTHIBAINCH 110 OOLIETIPUHITEIM (popMysaM Ha CTaHAAPTHYIO
MOBEPXHOCTH Tena xKuBOTHOTO (100 T Maccrl Tena).

CrartucTudeckyio 0OpabOTKy IIOJMY4YEeHHBIX pPE3YJIbTaTOB HPOBOIMIN IO KPHUTEPHUIO
Creionenta — @umepa. Pa3nmuuns MexIy SKCIEpUMEHTAJIbHBIMH TPYNIAaMH IO
HCCIIeAyeMbIM IapaMeTpaM CUYMTaNU 3HAYMMBIMHU NIpH cTaHgapTHoM p<0,05 mis menuko-
Omosorn4eckux 3IKCIEepUMeHTOB. OLEHKY CHJIBI B3aMMOCBS3M MEXAY KOIWYECTBEHHBIMHU
MPU3HAKAMH TPOBOIMIIM C MIOMOIIBIO KO3 dunuenTa koppesiuu (r) [lupcona [4].

Pe3ysbTaThl Hecae0BaHUS U MX o0cyxkaeHHe. [lnyperndeckas peakius IO4YeK y BcexX
TPYIII )KUBOTHBIX OblIa BechbMa pa3nudHa. MHTparacTpagsHas Harpy3ka SKCTpakToM y 3-ei
M BOJHas Harpy3ka Yy 4-0ffi TIpynmm KpbIC HCHOJIB30BAIMCH JUISL  BBIABICHMS
HedponporekTopHOro 3¢ dekra I'Tl 1 comocTaBneHus MpoueccoB BhIBEACHUs BOJbI. Tak, B
4-ii rpyniie BojHas Harpyska jeictBoBana OblcTpo (B oTinuuue oT 1-oi u 2-0if rpymnm),
YBEIMYECHUE AMype3a HacTymano cpasy ke mocie npoosl (2,36+0,130 mn/100r /4, p<0,01).
A npu Harpyske ['TI (3-51 rpynma), TOMHMO CKOPOCTH BBIICJICHHS MOYH, CHIIHO BO3pacTalio
W KOJIMYECTBO, Omaromapsi 3¢¢eKkTy TpoaJieHHOro auyperudeckoro nedctBust [T1
(3,79+0,244 mn/1001/4, p<0,001), 9to yBenmn4mio oObeM Moun Ha 37,73% OT mokazarens
BOJHOW HArpy3kd. Y HHTAKTHOH Tpymmsl, mpeoOmajgan Oosee BBIPAKEHHBIH IHype3, B
OTIIMYME OT TPYMIbl ¢ maronoruei (2-as rpymma) (0,91+£0,063 mn/100r /4, p<0,001), co
3HAYUTEIBHOM 3a1ep)KKOi MouH, Oarofapsl pa3sBUBIINMCS MATOJIOTHYECKHUM mporieccam. O
BIIMSTHAM Harpy30K Ha CIIOHTaHHBIN JUype3 y KPBIC CYAMIH MO0 00BEMY BBIIEICHHOW MOYH
Ha MakCHUMyMe JIUYPETHYECKOH peakiiy I04eK, TO eCTh B HanOoJiee CTaHAapTU3NPOBAHHBIX
YCIOBUSIX, TaK Kak B OTOT IIEPHUOJ NPAKTUYECKH IIOJIHOCTBIO IoJaBiieHa peabcopOrms
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OCMOTHYECKH CBOOOJHOI BOJBI B JIUCTAIBHBIX OTJENax HeppoHa M CTaOMIM3MPOBaHA
CKOPOCTb KiIyOoukoBOil ¢QuubTparuu. B ommmume ot 4-0ff rpynmbl, YBEIUYEHHOE
BBIJICJICHUE JKUIKOCTH B 3-€il TpyIIe OCYLIECTBISUIOCH BCIEACTBHE KOMIICHCATOPHBIX
M3MEHEHHH NPOHUIIAEMOCTH CTCHOK IIOYEYHBIX KaHAIBIEB JJIsI BOABI, PETYIHPYEeMOM
aHTuanyperudeckuM  ropmoHoM  (AJI[Y). DOKcTpakT JIOCTOBEPHO — CTaOMIIM3MPOBAI
PCHAJBHYIO AaKTHBHOCTH HCCIEIyEeMBIX JKHBOTHBIX C YBEIHYCHHEM OOBeMa MOYHM, UTO
OTpaswiioch Ha (YHKIMOHANBHBIX M PE3EPBHBIX BO3MOXKHOCTIX TOYEK, CHOCOOHBIX
00ecTeunTh TOMEOCTa3 BCEro OpraHm3Ma.

Jis XapaKTepHUCTHKHU TPAaHCIIOPTa BOJBI, YIUTHIBAJIACh aOCOMOTHAS peabcopOIms BOIBI
(Two0), BRISIBUBIIAS yCHIICHHE (DMIIBTPAIMOHHOTO TIPOIECcca 3a CUST M3MEHEHHS KOJIMIECTBa
(HYHKIHOHHUPYIOUINX HEPPOHOB W WHTCHCHBHOCTH KPOBOTOKA B MO3TOBOM BEIIIECTBE ITOUKH
y KpbIC 3-i TpyHmel, B OTIMYME OT APYTUX TPYII C IaTOJOTHEH. A CIOCOOHOCTH K
peabcopOLMKM OCMOTHYECKH aKTHBHOM BOJbI B COOMpaTelbHBIX TpyOKax B mpejenax
MOBBIIIEHHBIX 3HAUYEHHMH M CHIDKEHHE OJKCKpeTHpyemoil ¢pakumuu Bousl (EFp)o),
CBHJIETEIBCTBOBAIM O (DYHKIIMOHAIEHONH COXPAaHHOCTH COOTBETCTBYIOIIMX CTPYKTYp HOYKH
M HUX ajaekBaTHOW peakuuu. Hccrnemays 3(PQeKTHBHOCT, HArpy30K Ha 3SKCKPETOPHYIO
(YHKIMIO TIOYEK, OBUT pacCUYMTaH MPOICHT BBIBEACHHUS JKUAKOCTH. BBIBEICHHE BOJIBI U
9KCTpaKTa COCTAaBWIM COOTBeTCTBEHHO 47,19% m 76,21% ot 5% oObema BBEICHHOM
xkunkocta Ha 100 T Beca )XKMBOTHOTO, YTO YKa3bIBAJIO HAa AUYPETHUCCKYIO ((HEKTUBHOCTH
T'TI npu naTonoruueckoM npouecce.

YMeHbpIIeHHIO (HYHKIIMOHATBHBIX MPOSBICHUH MATOJIOTHA B 3-U TpyIme (B OTIHYHE OT
IpYTHX  BapWaHTOB C  Hedpomarueil), CrmocoOCTBOBal ~ 3HAYUTENBHBIA  POCT
KOHIIEHTPAllMOHHOTO TMOKa3zaTensi kpeatnuHuHa (Ha 61,5%, p<0,001) u mnOBBIIICHHUE
Kki1yooukoBoit ¢uibrpamuu (Ha 80,2%, p<0,001), 4ro yKa3plBal0O Ha BHIPaKCHHBIN
TepamneBTHYeCKUH 3((GEeKT ¢ BOCCTAHOBIECHHEM OCMOJISIPHOCTH KpOBH, Ojaromaps
BBIBEICHUIO TMIIEPOCMOTHYECKOH MOYHM. DTO B CBOIO OYepe/b, YCKOPSJIO IOCTYIUICHHE
¢unpTpata B JUCTalBHBIAN OTAEN HeQpoHA U YMEHBIIATIO pPeadCOpOIMI0 BOIBI B
IMPOKCHUMAJIbHBIX KaHaJIbIax.

| B C cr (Mm/gac/100r) OU/Pecr
4 rpynna
J 60,457
3 rpynna 69,082
b 11,964
2 rpynna
1 rpynna

Puc. CpeIHHe MOKA3aTe/ M KOHIEHTPAHOHHOT 0 TOKA3aTe/ls KpeaTHHHHA
(U/P cr) H raydouxosoii puabsTpanud (C cr) IpH pa3IHYHLIX BADHAHTAX
JKcIepHMeHTA c JIeKapcTBeHHOoH Hedponarnei

B 3-eif rpynme, KCTpakT NpPENsATCTBOBAN MPSIMOMY TyOYyJIOTOKCHYECKOMY 3((eKTy
aMHUKallMHA: CHIKAJl CTENEeHb BBIPAKEHHOCTH MPOTEHHYPHH, CIIOCOOCTBOBAN YIyUIICHHIO
BHYTPHUIIOUYEYHONH T'€MOJMHAMHKH M HWHIMOMPOBAaHMSA AKTUBHOCTH PEHUH-aHTHOTCH3HH-
aJIbIOCTEPOHOBOM cucTeMbl. O MOTHOM OTCYTCTBHU (DYHKIIMOHAIBHBIX TOUEUHBIX PE3EPBOB
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U HEJOCTaTOYHOM pEryslUd BOJOBBLACIUTEIBHON CHCTEMBl TOBOPHJIA BBISBICHHAS
HepoTOKCHYeCKasi MPOTEHHYPHSI Y JKUBOTHBIX € Iartosnoruedd (2-as rpymma). Harpyska
BOJIOH (4-4 rpyIina) He yJIyd4Iluia COCTOSIHUE ITOYEK, KaK CIEICTBUE, IPSIMOE MOBPEKICHNE
rJIOMepyJsipHOM  Oa3anbpHOM  MeMOpanbl.  TyOynoTokcuueckwe — cBoiicTBa  Oelika,
BBISIBICHHOTO B MoOY€, CTUMYJIHPOBAIM IOTEPI0 CENEKTUBHOCTH B MPOHULIAEMOCTH
MOYEYHBIX KaHAIBIAX, Pa3pymIast SIMUTEINH KalnIIIPOB TOYEK.

Takum 00pa3oMm, ITOCTOBEpHBIC IIOKa3aTeNd MpeodialaHus NPOTEHHYPHH BO 2-OH
TpyIIe, ONPEACISUTH BEIPa)KEHHOCTD JIEKapCTBEHHOH HedponaTiy. CrnaboKuCcIble 3HAYCHHS
pH moun B 3-eii rpymme (5,99+0,092, p<0,02), yka3plBanu Ha KOMIIEHCATOPHO-
MPUCTIOCOOUTENBHYI0  HOPMAIM3alUI0  IPOMCXOMAIINX B  OpPraHM3ME  IIPOIIECCOB.
CnenoBarensHo, npumenenne [Tl B cootHomennu 1:50 mpum maromoruu, OJIaromnpusTHO
BIMSUIO Ha OOMEHHBIE MPOLIECCH OpraHM3Ma >KUBOTHBIX, yiydmias (GpHU3MKO-XHMHUYECKHE
cBOMcTBAa MOYM U KpoBHU. [lonokuTEeNbHAs OTBETHAs PEaKlMs OpraHu3Ma Ha JKCTPAKT y
JKMBOTHBIX ¢ He(ponaThel, criocodcTBoBasia NPO(PUIAKTHKE METa00IMIECKUX HapyIICHUH.
B 3TuX ycloBUSIX, BBISBICHHBIH (YHKIMOHAIBHBIN MOYe4yHBId pe3epB opranmsma (PDIIP),
YKa3bIBaJl Ha MOCTEIICHHOE BOCCTAHOBJICHUE peabCopOIru, CIIOCOOCTBYIONICH YCTPaHEHUIO
COCTOSIHMSI OCTPOM TIOYeYyHOH WHTOKCHMKanuu npu naronorud. Cnocobnocts ['T1
aKTHBU3UPOBATh KOMIICHCATOPHYIO pPEaKIUI0 MOYeK IpH HeppomaThuu, O0OOCHOBaHA
MPOJIOIDKUTENFHOCTBIO AEHCTBUS uypeTndeckoro 3¢gdekra pacrenns. [lomoxnTenpHbINH
3¢ QeKT MOoYeyHOH aKTUBHOCTH MO CHIDKCHHIO KOHLCHTPAIMM KPEaTHHWHA B KPOBH H
YBEIMYCHUIO B MOU€, y KpbIC 3-# rpymis! (HedponaTust ¢ 5KCTPAKTOM), MOXKHO OOBSICHUTD
MOBBIIIEHHEM CIOCOOHOCTH MOYEK K IepepaclpeneNeHNI0 XHUIAKOCTH. JlaHHBIM mporecce
COTIPOBOKIAJICSL TEPEXOJOM a30THCTBIX BEINECTB M3 TKaHEH B KpPOBSHOE pYyCIO €O
CHIDKEHHEM MHTOKCHKAIIUH.

IIpumeHeHre BOAHON  Harpy3Kd B  CpPaBHHUTEJIBHOM  IUIaHE  IIOKa3ajlo  ee
Herenecoobpasnocts. [lpu 3toM 3ddextuBrocts ['Tl, ycunuBaromero 3HIOTCHHBIC
3alIMTHBIE MEXaHW3MBbI, CIIOCOOHBIE CHEpKHMBaTh BOCIAJCHUE B IMOYKAX, YJIy4dlIajand
MPOIECChl  KOHIIEHTPUPOBAHUS M JKCKPETUPOBAHMSA, BOCCTAHABIHMBAIN PEHAJIHHBIC
¢ynkpn. C yBenmueHneM KiayOoukoBoi ¢uibrpamuu (Ha 80,22%) 3a cueT pacmupeHus
NPUBOASIIMX TIOYEYHBIX COCYNOB, (DOPMHPOBAICS aJEKBATHBIN TPAHCIOPT MOYM MO
HedpoHaM. IHTEHCHBHOCTD a30TOBBLICINTEIbHON QyHKIMHU 1ToueK (Ha 43%) coderanack co
cTaboKHCIION peakimeld Modn. A 3 (HEeKTHBHOCTH BOJOBBIICIATENFHON (DYHKIIUU TIOYKH (Ha
75,9%), npenoTBpaiana pucK OCJIOXHEHUH TIPH JIEKapCTBEHHON HedponaTHu B 3-rpyIime.

AHanu3 pe3y’abTaTOB HCCICIOBAHMH ONPENENMI CTENEHb CBSI3aHHOCTH MEXIY
COBOKYITHOCTBIO TPU3HAKOB pPAa3NUYHBIX II0Ka3aTelleil MOUEBBIJCIUTEIFHON CHCTEMBI.
Bennumuabl cpaBHeHHS — KiIyOoukoBas (uIbTpanmMs M IKCKpenus KpeaTHHHHA,
XapaKTepHU30BAINCh KOJUYECTBEHHO DPA3HOM CTENEHBIO KOPPENSAIMH B 3aBUCHMOCTH OT
9KCIEPUMEHTAIbHO CO3JaHHbIX cUTyauuil. B -0l rpymme cBsA3b NOJIHOCTHIO OTCYTCTBOBAJIA,
BO 2-0i1 (r=0,73, p<0,01) u 4-o0i1 (r=0,94, p<0,01) rpynmnax, T.e. y Kpbic ¢ HehponaTuei 1 y
KMBOTHBIX C MATOJIOTHEH W BOIHOI HArpy3KoW, OTMEYeHa CHJIbHAs IpsIMas KOPPENsIus
MPOUCXOJIINX TIPOLECCOB B obOmacTh 0Oa3osnaTepa]bHOM MeMOpaHbl W CHIDKCHHE
3¢ PEeKTUBHOCTH KOHLEHTPUpYIOLEH crocodHocTH novek. B 3-if rpymme (1=0,31, p<0,05)
Ha0moaanoch ocnabieHne KOppesiy J0 cllaboro ypoBHS, YTO yKa3bIBaJIO Ha YCHIICHHE
9HJIOTEHHBIX MEXaHU3MOB CaMO3aIINTHI TOYKH, OJIaroaaps BIMSHHUIO SKCTPAKTa.

Hcxons w3 BbIIECKa3aHHOTO, NPH aHAIN3E PE3yJIbTaTOB OOHAPYKEHA IOJIOKHUTEIbHAS
OTBETHasT HEPPONPOTEKTOpHAs peakius ciaabod KoHIeHTpanuu odkcTtpakta [T (B
cootHomeHnH 1:50) ¢ coxpaHeHneM (papmaxoTepaneBTHYECKOT0 3 dexTa, HopMaIn3anuei
JIECTPYKTUBHBIX M3MEHEHHUH TpH JIEKapCTBEHHOH HE(PPOMATHH M CHIKCHHEM MOOOYHOTO
JericTBus pacTeHus. JlaHHBIE MPOSBICHIUS KOPPEKINH (GYHKINOHATBHON aKTHBHOCTH TOYEK
ObUTH BBIpaKCHBI YCWICHHEM JAWYypPETHYECKOH, (DUIBTPAIIMOHHOHM, a30TOBBIACIUTEIHHOMN
¢ynkui. CrneacTBHeM 3TOTO SBHJIACh HWHTEHCU(UKALWS TMPOIECCOB KIYOOYKOBOTO M
KaHaJIbLIEBOT'O OT/IeIa HepoHa 10 00ECIIEYSHNIO BOCCTAaHOBJICHHS! (DYHKIIMHU ITOYEK.
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Bbigoosr. Takum o0pazoMm, ig NpoQWIAKTHKHA JIEKapCTBEHHOH Hedponaruu
HeoOXoanMa KOpPPEKLHsl 03 MpenaparoB, B COOTBETCTBHM CO 3HAYEHUSIMH KJIMpEHca
KpeaTHHHHA M OTKa3 OT NPUMEHEHUs! He()POTOKCHYHBIX JIEKAPCTB IPH HAINYNHU (PAKTOPOB
pucka (TMOXKHMJIOH BO3pacT, >KEHCKUI IO M Ipodee) CO CBOEBPEMEHHOW a/IeKBaTHOW
(uroTepanueli, OT Yero 3aBUCUT MCXO0Jl 3a0oieBanus. PazpabaTriBaeMoe CpeacTBO ocaaduT
(YHKIMOHATBHO  HEONArompwsATHBIE  CIOBHTH TpPH  JICKAPCTBEHHOW  HepomaTuw,
NPOUCXOJIIME B TOYKaX M B JalbHEHIIEM pacOIMpPUT OOJIACTE KOMIIIEKCHOTO
ucronb3oBanus [Tl mpm mpoduinakTuke 3a0oJeBaHUN B KIMHUYECKOH IIPaKTHKE, Kak
JIOTIOTHEHNE K OCHOBHOMY JICYEHHIO.
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