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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: This research article elucidates the pivotal role of
radiopharmacy in the contemporary landscape, underscoring its
potential therapeutic efficacy in addressing symptoms associated
with aged-related neurocognitive processes. Clinical trials,
characterized by the judicious application of modest radiation
doses, exemplified by low-dose radon, have yielded affirmative
outcomes in the amelioration of aged, related symptoms.

Materials and methods: The study was conducted on an
animal model. The effect of low doses of radon on cognitive
processes is being studied by inhalation of randomized mineral
water.

Changes in the clinical picture were studied using behavioral
tests, namely the Barnes maze tests.

At the cellular level, radon-contained water inhalation causes
different changes: in the fraction of synaptic membranes
(determined by Na, K-ATPase activity), aged, related changes
by telomerase activity and oxidative stress level changes.

Results: Our studies show that age-related changes in brain
tissue are less noticeable after radon inhalation, namely, the
concentration of amyloid plaques decreases in a group of aged
rats after radon therapy. A significant improvement in cognitive
function was observed after radon inhalation in aged rats.

Conclusion: The results show that exposure to radon-
containing mineral water leads to improved spatial perception,
potentially improving age-related cognitive functions not only
at the level of neurocognitive tests, but also changes at the level
of cellular functioning.

Key words. Aging, radon, barney maze, behavior.
Introduction.

As individuals age, corresponding physiological aging
processes manifest across various systems in the body. One
of the formidable challenges in contemporary medicine is the
deceleration of these age-related physiological changes, which
are both irreversible and widespread [1-20].

Notably, the brain and cognitive functions experience
specific alterations, heightening the risk of developing various
neurocognitive disorders such as Alzheimer's and Parkinson's
disease as age advances [7,12,16].

Oxidative stress plays a pivotal role in the physiology of
cellular aging, influencing the aging process through both
oxidative and non-oxidative mechanisms. Abnormalities in
telomere dynamics, such as excessive shortening or unwarranted
lengthening, may not only signify pathological conditions but
also precipitate further pathological processes [10].

The primary objective of our study was to investigate the
modifications in the rate of natural aging processes through
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radon therapy. Specifically, the study focused on the changes in
oxidative and antioxidant reactions within the brain in instances
of clinically evident cognitive dysfunction [11,14,18].

Materials and Methods.

We conducted research on an animal model, in particular we
used wild white rats.

Experiment design: Our study was structured around two
distinct groups of rats. The first group, designated as the control
group, comprised 10 rats aged 12 months. The second group
consisted of 20 rats aged 28 months, referred to here as the aged
rats group. These were selected based on their performance in
the passive deviation test; out of 150 candidates, the 20 rats
making the most errors were chosen.

We further subdivided the aged rats into two subgroups:
control aged rats (10 rats) and experimental aged rats (10 rats).
Following radon inhalation procedures, we conducted the
Barney maze test on the experimental aged group.

Parallel tests were carried out on the control group, which
included younger rats aged 12 months. This group was also
split into two: sham control and control groups. The rats in the
sham control group were subjected to the same radon - therapy
procedures as those in the experimental aged group].

Animal Care and Handling: Male rats, weighing between 300
and 350 g, were domiciled under standard laboratory conditions
characterized by a "12-hour light - 12-hour dark" cycle. The
environment was meticulously controlled, maintaining a
constant temperature of 22°C + 2°C. Rats enjoyed ad libitum
access to both food and water. All procedures pertaining to
animal care and handling strictly adhered to the guidelines
delineated by the European Community Council Directive of 24
November 1986 (86/609/EEC). Additionally, these procedures
conformed to the officially adopted regulations governing the
use and care of animals in biological laboratories [12].

Post-experimentation, the neurological processes of the rats
in all four groups were assessed. This evaluation involved
analyzing the Brain Synaptic Membrane Fraction and conducting
morphological analyses of the brain. Additionally, oxidative
stress levels were measured through specific laboratory tests
[11,17].

O Age related processes in the brain: Morphological
confirmation was achieved using a polaroid microscope,
specifically the Leica 2500p with a 160x magnification, to
examine brain tissue. Additionally, telomerase activity was
assessed through immunoenzymatic analysis using the Rat
Telomerase ELISA Kit, Catalog No. MBS 261517.

O Brain Synaptic Membrane Fraction: In particular,
the activity of Na, K-ATPase was determined using established
protocols by De Robert and Whittaker. The assay was conducted
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in a total ATPase incubation medium composed of 140 mM
NaCl, 5 mM KCl, and 50 mM Tris-HCI buffer at a pH of 7.7.
Control conditions were defined using 1 mM ouabain, 145
mM KCl, and 50 mM Tris-HCI buffer also at a pH of 7.7. The
measurement of Na, K-ATPase activity was calculated based on
the differences between these two assays. The incubation was
performed at a temperature of 37°C for a period of 15 minutes.
ATPase activity was subsequently quantified by measuring the
production of inorganic phosphorus (Pi), which results from the
hydrolysis of ATP induced by the enzyme [8].

O Radon therapy: Radon therapy was administered
through inhalation at the spa center pool in Tskaltubo, which
features mineral waters containing radon at small, therapeutic,
and non-hazardous concentrations of 37 becquerels (Bq) per
cubic meter (37 Bg/m?). The experiment was conducted in a
small laboratory established nearby [13,14]. Here, natural
radonized water surfaces from the ground, and approximately
50 cm from the pool's edge, a cage was positioned on the
floor housing rats from the 10 experimental age groups. The
rats inhaled the radonized steam emanating from the spa. This
inhalation procedure was carried out over a duration of three
hours daily, spanning a period of 10 days [10,13,14].

O Barney maze (BM): This test is employed to assess
short-term memory. Barney's tank consists of a circular arena,
122 cm in diameter, featuring 18 peripheral holes each 9.5 cm
in diameter. One of these holes leads to a shelter constructed
from black plastic, while the others are sealed with plastic plugs
of the same color for the duration of the experiment. The arena,
positioned 113 cm above the floor, is uniformly illuminated at a
brightness of 500 lux [4,5].

During the familiarization phase, an animal is placed in
the center of the arena under an opaque plastic container for
15 seconds, which randomizes its initial orientation relative
to the shelter and distant visual stimuli. Upon removal of the
container, the rat freely explores the environment. Should the
experimental animal fail to locate or enter the shelter within
3 minutes, it is gently guided there by the experimenter and
remains for 1 minute. Over five days, two training sessions are
conducted daily, each not exceeding 2 minutes, with 2—3-minute
intervals between sessions. On the fifth day, the exploration
time is reduced to 1 minute. Following each attempt, the arena
is cleansed with 70% ethanol to remove odor cues and other
potential stimuli. Observational data are captured via video
recording, analyzing parameters such as latency period (LP) to
find the shelter, time spent in each sector, and visits to target
zones. A learning curve is constructed by averaging LP values
from two attempts during each session.

Barney's test was administered to all research groups, and
the task completion was analyzed across six flawless attempts
[5]. The efficacy of memory retention was evaluated three
months post-experiment, following the completion of the radon
inhalation procedures in both the aged radon therapy group
and the sham-control group, as well as in the control and aged
control groups [11].

Results.

Age-related alterations in brain structure are depicted in
Figures 1 and 2. Figure 1 illustrates the brain structure of sham-
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control rats, as observed under polar microscopy, highlighting
the presence of amyloid plaques typical of physiological
aging. Subsequent to radon therapy, a notable reduction in the
number of amyloid plaques was observed in the brains of the
experimental aged group rats These changes are detailed in
Figure 2.

Figure 1. Brain tissue under a polaroid microscope (with 10X
magnification objective, Congo red staining), where A-f§ plaques are
marked with green arrows in aged-control group rats (non-radon
inhalation group).

Figure 2. Depicts brain tissue as viewed under a Polaroid microscope
(10 X magnification objective, Congo red staining), A-ff plaques are
marked with red arrows observable after radon therapy (inhalation) in
experimental aged group rats (radon inhalation group).

As evidenced by Figures 1 and 2, the concentration of amyloid
plaques is reduced in the aged rat group following radon therapy.
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Figure 3. Na+/K+-ATPase changes in young and aged rats groups.

Regarding Na+, K+-ATPase activity, the results are detailed
in Table 1 and Figure 3. For the aged -control and the
experimental aged group following radon therapy, the drug



Table 1. The Na/K-ATPase activity in the brain synaptic membranes of the control, sham control, control aged group, and experimental group

rats is presented.

Research group Vumol Pi/Mg(E)-hours %, vs control %, vs Shame control group rats
Control group 6,18+0,12 100% 71% (| 29%)

Shame control group (after radon therapy) 8,73 + 0,60 141% (1 41%) 100%

Control aged group rats 9,87+ 0,64 139% (1 41%) 110%

gl)gr)zlr);nental aged group rats after radon 11,99 + 0,70 194% (1 94%) 137% (1 37%)
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Figure 4. lllustrates the results of short and long-term learning in the Barnes Maze for control, shame control, aged-control and experimental

group rats. Specifically, it displays the outcomes of 14 learning trials.
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Figure 5. Radon-induced changes in young rats, namely control and sham-control (after radon inhalation in this group) in Barnes maze.

P2Wp concentrations (1.2M — 0.8M) correspond to the same
fraction of synaptic membranes. The concentrations are detailed
as follows: [ATPf] (fraction of synaptic membranes) = 0.32
mM; [MgATP] = 1.68 mM.

Barnes (Barney) maze: We first conducted experiments to
determine the minimum number of trials required to obtain a
clear picture of learning in the Barnes maze. From Figure 4 it
can be seen that a stable level is achieved after 5 tests. The graph
also shows that older rats spend more time solving a problem.
The graph illustrates a comparison between the performance
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and memory-related metrics of the two groups, highlighting the
significant disparity between them.

The subsequent experiment was designed to scrutinize
potential distinctions between young and aged rats, specifically
those aged 28 months.

This investigation likely involved a comparative analysis of
characteristics, behaviors, or performance between young rats
(3 months old) and elderly (28 months) rats. The overarching
aim was to discern whether age exerted an influence on the
progression or severity of age in rats. The research extended to
six trials for both groups of animals.
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Figure 6. Barnes maze training in control- aged and experimental aged (radon inhalation) group (after radon inhalation).
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Figure 7. (a) Aged rats - radon inhalation improved learning time at Barnes maze compared to non-inhalation aged group rats. (Initial and final
stages are statistically significant p<0.05), however in young rats (b) there was no statistical difference between two groups.

In young animals (in control and shame control groups) a
congruent pattern was observed, as illustrated in Figure 5. No
significant differences were discerned in this group, neither in
the duration of learning nor in the dynamics of training.

Within the group of aged rats, noteworthy alterations were
evident between the aged- control and experimental (radon-
exposed) cohorts, vividly portrayed in Figure 6.

The graph distinctly showcases an enhancement in the learning
dynamics of the task within the Barnes maze. Additionally,
post-radon inhalation in aged rats, the learning process
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exhibited heightened stability. This graphical representation
effectively captures the positive impact of radon inhalation
on spatial perception ability, leading to a concurrent decrease
in the latency period for finding the shelter and an increased
inclination to enter the shelter.

The figure 7 illustrates a comparison of the movement patterns
between aged rats (28 months rats) and young rats (6 month)
in the Bernese Maze, providing insights into the differences
in their behavior and highlighting the memory impairment
observed in the elderly (old 28 months rats). From the figure, it
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Figure 8. Displays the telomerase activity in aged rats, specifically
comparing the aged control group and the radon inhalation group
three months after 6 month the radon inhalation procedure.

is evident that the movement of the old (28 months rats) appears
to be more erratic and disorganized compared to the movement
of young rats.

The regulatory influence of radon inhalation extends to
processes outlined above, as corroborated by the data presented.
Additionally, a compelling facet of this study involves the
investigation of telomerase length before and after radon
exposure. We observed a statistically significant increase in
telomerase length from 0.262 = 0.0002 before radon exposure to
0.294£0.0002 after radon exposure (P <0.001). This noteworthy
difference between the two measurements provides further
robust support for the hermetic effect of radon, underscoring its
role in the reduction and normalization of oxidative stress.

Discussion.

The results of our study show several changes caused by
inhalation of low doses of radon. Since the purpose of the study
was to study the effect of radon on age-related physiological
processes, we focused our attention on this area.

Our studies show that age-related changes in brain tissue are
less noticeable after radon inhalation, namely, the concentration
of amyloid plaques decreases in a group of aged rats after radon
therapy.

Amyloid accumulation in the brain has been shown to impair
glucose transport in neurons in the hippocampus and cerebral
cortex, leading to membrane lipid peroxidation [2, 6]. This
peroxidation process may contribute to the reduction in Na+,
K+-ATPase activity.

Amyloid-induced oxidative stress and mitochondrial
dysfunction further disrupt the activity of Na+, K+-ATPase in
hippocampal neurons. Inhibition of Na+, K+-ATPase activity
not only causes edema and cell death within the central nervous
system but also impairs learning and memory.

Our experiments have revealed that inhalation of radon can
decrease lipid peroxidation, reduce oxidative stress [1], and
improve memory. This memory improvement is observed in the
restoration of memory in aged rats (28 month).

Radon acts as a protective agent by enhancing long-term
learning and memory in the aged brain. Evidence suggests that
radon inhalation increases the basal electrical impulse rate,
Na+, K+-ATPase activity, and PKC activity in the CAl and
CA3 regions of the hippocampus, which are critical sites for
initial learning and memory processes.
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Na+, K+-ATPase, also known as the sodium pump, is crucial
for normal brain function and is concentrated in synaptic
membranes where it participates in important reactions
associated with neurotransmission. Fine-tuning the activity
of this enzyme is essential, as its inhibition by Ouabain can
impair various biochemical and physicochemical activities [19].
These findings highlight the significance of proper Na+, K+-
ATPase functioning. Malfunctioning of this enzyme can lead
to diverse changes in neuronal behavior. It has been suggested
that impairment of Na+, K+-ATPase activity is associated
with increased neuronal excitability. Infra-low minute post-
hyperpolarization, observed after locomotor episodes, is
mediated by enhanced Na+/K+ electrogenic pumping function,
which is dependent on activity and sodium release. This infra-
low hyperpolarization appears to be linked to short-term
memory of neural network function through activity-dependent
potentiation of Na+/K+ pumping function [20].

Specifically, it is believed that radon exposure could impact
the activity of Na+, K+-ATPase, an enzyme involved in
maintaining the balance of sodium and potassium ions within
neurons. Disruption in the function of Na+, K+-ATPase has
been associated with increased neuronal excitability. However,
in this study, radon exposure seemed to decrease neuronal
excitability, leading to the normalization of behavior in aged
rats.

These observed changes collectively suggest a reduction in
oxidative stress among the elderly rats, a facet meticulously
assessed in our study. Furthermore, the reduction in oxidative
stress observed in the rats supports the hypothesis that radon
inhalation has antioxidant properties.

The reduction in the latency period of finding shelter in aged
rats 28 month aged suggests that radon exposure may have
influenced the excitability of neurons.

A significant improvement in cognitive function was observed
after radon inhalation in aged rats.

The findings suggest that exposure to radon leads to
improvements in spatial perception, potentially enhancing
cognitive function. The decreased latency period and increased
tendency to enter the shelter indicate enhanced memory and
learning capabilities.

The employment of radon-containing waters, characterized
by very low radon levels at 37 Bq (1 nc), has shown potential
benefits in reducing amyloid-beta (Af) formation, as referenced
in studies. These waters also exhibit antioxidant and anti-
inflammatory properties and modulate cholinergic activity.
Such findings are promising for the prevention and treatment of
Alzheimer's disease [15].

The hormetic effects of radon, as discussed in this article,
demonstrate promising outcomes on symptoms related to AD
[3]. Further preclinical studies are warranted to investigate the
therapeutic potential of radon hormesis not only for AD but also
for other neurodegenerative diseases [17].

Radon inhalation orchestrates the aforementioned processes,
concurrently eliciting a discernible reduction in oxidative stress.

A noteworthy facet of our investigation pertains to the
examination of telomerase length in aged group post-radon
exposure.



Augmentation in telomerase length, transitioning from 0.262
+ 0.0002 to 0.294 + 0.0002 post-radon exposure, prove the
hormetic influence of radon and its pivotal role in mitigating
and normalizing aged related oxidative stress [9].

Conclusion.

The hormetic effectiveness of radon is manifested in its
antioxidant, anti-inflammatory and anti-neurotoxic properties.
It skillfully limits the formation of AP and simultaneously
enhances cholinergic excitability, thereby opening up favorable
opportunities for prevention and therapeutic intervention in age-
related neurocognitive disorders.

Following this, further preclinical research becomes imperative
to systematically explore the therapeutic potential of radon
hormesis, expanding its scope beyond age-related pathologies
and covering the spectrum of neurodegenerative diseases.
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Pe3rome

Heanb: 3Ta MccnenoBaTeNIbCKasi CTAaThs MOSICHSET KIIFOUEBYIO

poias  pamuoapManeBTHKH B  COBPEMEHHOW  CHUTYalluH,
MOAYEpPKUBAs ee  MOTEHUMAJbHYI0  TEpareBTHUYECKYIO
3¢ (GEKTUBHOCTP B YCTPAHEHHH CHMIITOMOB, CBSI3aHHBIX
c BO3PAaCTHBIMHU HEUPOKOTHUTUBHBIMU MpOIECCaMHU.

KimHndeckue WCIBITaHUSA, XapaKTePU3YIOUIUECS pPa3yMHBIM

MIPUMEHEHHEM YMEPEHHBIX /103 pagualiu, IPUMEPOM KOTOPhIX
SBJISIIOTCSL HU3KUE J03bl PajJoHa, [Jajd I[OJIOKUTEIbHbIE
pe3yJibTaThl B YIYYIIEHHWH CHUMIITOMOB, CBSI3aHHBIX CO
CTapeHueM.

Marepuanbl W MeToabl: lccienoBaHue MpPOBENECHO
Ha JKUBOTHOW Mojenu. BiusHue Maneix 103 panoHa Ha
KOTHUTUBHBIC MPOIECChl  M3ydaeTcsl IMYTeM BJbIXaHUA
PpaloHU3UPOBAHHONW MUHEPAJIbHOMN BOBI.

M3MeHeHHs] KIMHUYECKOM KapTHUHBI U3y4alld C IMOMOIIbIO
MOBE/ICHYECKUX TECTOB, 8 UMEHHO TeCTOB JabupuHTa bapHca.

Ha xneToyHOM ypoOBHE BJBIXaHHE PaJOHCOAEpXKAILEH BOIbI
BBI3BIBACT PA3IMYHBIC U3MEHEHHSI: BO (DPAKIINU CHHANITHYECKHIX
MeMOpan (ompenensieTcsi akTUBHOCTBIO Na, K-ATda3sr),
BO3pAaCTHbIE M3MEHEHUS MO AaKTHUBHOCTH TEJIOMEpa3bl U
M3MEHEHUIO YPOBHS OKUCIUTEIBLHOIO CTpecca.

PesyabraTrhl: Hamm wucciieoBaHusl MOKa3bIBaKOT, UTO
BO3pAaCTHbIE M3MEHEHMS B TKAaHM TOJIOBHOI'O MO3ra MeEHee
3aMETHbI TOCJIE MHTAISLMU PajioHa, a MUMEHHO, B Tpymie
CTaphIX KPbIC NIOCIIE PAIOHOTEPANNH CHUYKAETCA KOHLIEHTPaLUs
aMUJIOUIHBIX OJISIIIeK. 3HAYUTENILHOE YTy UllIeHHe KOTHUTUBHBIX
GbyHKIMH HAOMIOMANIOCH MOCHAE MHTAMSAIHMKA PaloHa y CTapbIx

KPBIC.
3akaioueHue: Pe3ynpTaTel MOKa3bIBAIOT, YTO BO3JCHCTBHE
pajoHcomepkaiiel  MHUHEpaJIbHOM  BOXBI  IPUBOIUT K

YJIy4IICHHIO IPOCTPAHCTBEHHOTO BOCIPHATHUS, NOTCHIUAIBHO
yJlydlllas BO3pacTHble KOTHUTUBHbIE ()YHKIHMH HE TOJBKO Ha
YPOBHE HEHPOKOTHUTUBHBIX TECTOB, HO M U3MEHss Ha ypPOBHE
KJIETOYHOTO (PyHKI[MOHUPOBAHUSL.

KiroueBbie cioBa: Crapenme, Pagon, mabupunt banpw,
IMosenenmue.
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