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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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Abstract.

A mental disorder is a condition that affects an individual's
cognition, emotional regulation, or behavior, causing distress
or impairing main areas of functioning. The effects of
electromagnetic stimulation (EMS) and oxytocin (OXY) on
blood corticosterone (CORT) levels in immobilized (10 days,
2 hours a day or one time, 2 hours) male and female rats while
accounting for their sex hormone levels were studied. The
experiments were conducted on intact and gonadectomized
rats. As a result of immobilization, the content of CORT in the
blood increased in both groups of rats. Chronic immobilization
stress dysregulates HPA axis function in rats of both sexes.
Repeated EMS and OXY intranasal (IN OXY) (18 IU) (after
each session of immobilization) or intracerebroventricular (1 pl/
animal) returned the blood CORT level to normal. The effects of
EMS and IN OXY were significant in intact rats compared with
gonadectomized rats. EMS and IN OXY enhance the negative
feedback of CORT.

Key words. Oxytocin,
corticosterone.
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Introduction.

According to the World Health Organization (WHO), one in
eight people globally lives with a mental disorder, impacting
approximately 970 million individuals. The American and
British Medical Societies have highlighted that immobility
can lead to serious health issues, including cardiovascular
disease, cancer, diabetes, and various mental health disorders,
contributing to behaviors characteristic of depression. The
investigation of disorders arising from a sedentary lifestyle
is particularly critical among younger populations, as their
neuroendocrine systems are still developing during this
formative period, coinciding with significant changes related to
sexual maturation. Furthermore, passive and inactive behavior
can be viewed as a form of chronic, moderate stress [1-7].

The hypothalamic-pituitary-adrenal (HPA) axis plays a crucial
role in modulating the physiological responses of mammals
to psychological and physiological stimuli. Within the
hypothalamus, nerve impulses triggered by stress are converted
into an endocrine response. The paraventricular nucleus serves
as a complex integration center, processing neuroendocrine,
autonomic, cognitive, and emotional signals to regulate
glucocorticoid secretion [8-14].

Corticotropin-releasing hormone (CRH) and arginine
vasopressin, both synthesized in the paraventricular nucleus,
stimulate the release of adrenocorticotropic hormone (ACTH).
ACTH then enters the bloodstream, prompting the adrenal
cortex to produce glucocorticoids—cortisol in humans and
CORT in rodents. A negative feedback mechanism ultimately
inhibits further glucocorticoid release [15-21]. While acute and
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time-limited increases in glucocorticoid levels are adaptive,
prolonged elevations are linked to serious health issues,
including ventricular enlargement, cerebral atrophy, cognitive
impairment, and potential neurotoxicity. Extended high levels
of cortisol can also lead to damage in the hippocampus, further
impacting cognitive function [17,22,23].

Antidepressant medications can effectively treat moderate
stress-induced depression; however, approximately 25% to 30% of
patients remain resistant to these treatments. Consequently, modern
psychiatric research is focused on exploring new approaches to
antidepressant therapy to help this group of patients.

One promising method is electromagnetic stimulation (EMS),
a non-invasive treatment that may serve as a valuable adjunct to
traditional therapies. In 2008, the Food and Drug Administration
(FDA) approved transcranial magnetic stimulation (TMS) for
the treatment of resistant forms of depression, highlighting its
potential to positively impact patient outcomes.

Oxytocin (OXY) plays a crucial role in the formation of
interneuron connections [21]. Its secretion is significantly
influenced by the levels of sex hormones in the blood [6]. OXY
mRNA has been identified in the ventromedial hypothalamus
(VMH) and the paraventricular nucleus (PVN) [7], both of
which are involved in regulating steroid-dependent behaviors.
Conversely, chronic stress can alter the levels of sex hormones
in the bloodstream.

The objective of this study was to investigate how EMS and
OXY affect CORT levels in the blood of immobilized rats of
both sexes, while also taking into account their respective sex
hormone levels.

Materials and Methods.

The study involved white rats of both sexes, weighing
between 150-200 g, divided into two groups: intact (Group I)
and gonadectomized (Group II). The rats were allowed to eat
and drink ad libitum. Under light ether anesthesia, the testes
and ovaries of the rats in group II were removed. The rats were
then allowed to recover for two weeks post-gonadectomy before
being used in the experiment.

All experimental procedures were conducted in accordance
with the European Communities Council Directive Guidelines
for the care and use of laboratory animals (2010/63/EU—
European Commission) and the animal care and use committee
at the Iv. Beritashvili Center of Experimental Biomedicine.

To model moderate stress, we selected chronic immobilization
for a period of 10 days, with a duration of 2 hours per day. We
placed the rat in an organic glass cage with a partition that could
be moved. The location of the partition was adjusted based on
the size of the rat to ensure immobility for the required duration.

To stimulate rats using electromagnetic field (EMF), we
utilized a tool developed by Tbilisi Polytechnic University. This
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tool enables us to manipulate the EMF parameters with special
manipulators. During the experiment, we tested the physical
parameters of the EMS and selected the following parameters
for stimulation: frequency of 15000 Hertz (1 m/Tesla) for 20
minutes a day during 10 days. Our study aimed to investigate the
potential effects of EMF on blood CORT levels. Consequently,
we examined both groups of rats—those exposed to EMF and
those not exposed—to assess the impact of the stimulation.

In order to complete our task, we conducted our experiment
in two stages. During the first stage, we divided the male and
female rats from Groups I and II into five smaller groups. In
four of these experimental groups, we subjected the rats to a
single two-hour immobilization and measured the CORT levels
in their blood one and two hours after immobilization. Prior
to immobilization, we administered intracerebroventricular
intraventricular injections of saline and OXY (at a dose of 1
ul/animal) to the rats. In some cases, rats also received EMS
immediately after the saline or OXY injection. The fifth
group served as a control group and was not subjected to
immobilization. In total, there were 20 rats in this control group.

During the second series of our experiment, we immobilized
both Group I and Group II rats for 20 days. After each
immobilization session, one subgroup of rats was given
intranasal injections of OXY at a dosage of 18 IU (IN OXY).
For the second subgroup, we administered EMS for 10 days
after immobilization. In the third subgroup, we exposed EMS
for 10 days after IN OXY administration. Each subgroup had
five rats. After the experiment, we analyzed CORT levels in the
blood using the immunoenzymatic method (ELIZA).

Data analysis.

Data were statistically processed by one- and two-way factorial
analysis (ANOVA) and considered significant when P<0.05.

Results.

Basal CORT levels were determined in intact male and female
rats. The results indicated that female rats exhibited higher
CORT levels compared to their male counterparts. 1 hour after
a single 2-hour immobilization, the blood CORT level increased
from 87.45+1 to 165+37.38 in females, and from 38.26+13 to
129421.15 in males (in both cases P<0.01). After 2 hours of
immobilization, CORT content almost returned to normal
(92.45+18 females, 39.4+11 males). Before immobilization, on
the background of single intracerebroventricular administration
of OXY, the content of CORT in stressed female and male rats
remained within the normal range, 76.32+9 and 42.65+12.08,
respectively, and was almost equal to the data of intact, non-
stressed rats. Accordingly, the increase in the content of OXY
inhibited the increase in CORT in the blood, which can be
explained by its direct effect on the hypothalamic-pituitary axis.
The mentioned fact should also indicate suppression of fear and
alarm reaction.

In gonadectomized, intact rats, the blood CORT levels were
similar to those in intact rats. Female rats had higher blood
CORT levels (76.3+9) compared to male rats (36.54+62). After
being immobilized for an hour, the blood CORT levels sharply
increased in both males and females: in females increased from
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76.3+9 to 230+36.5, while in males, it increased from 36.54+62
to 138.3+34 (P<0.01 in both cases). An injection of OXY into
the brain's ventricular system reduced the CORT levels in
stressed gonadectomized female rats from 230+£36.5 to 161£17
and in males from 138.3+34 to 96+11 (P<0.01 in both cases).
The amount of CORT in the rats was significantly higher than
that of intact immobilized rats.

Based on research, the impact of OXY on blood CORT levels
depends on peripheral sex hormones. In male and female rats,
OXY might increase negative feedback on both the pituitary
gland that secretes adrenocorticotropic hormone and the
hypothalamus.

After being administered OXY, the CORT levels in male and
female rats in groups I and II were not affected by a single EMS
treatment within 20 minutes. These results were similar to those
observed after just OXY administration. Therefore, repeated
stimulation is necessary to achieve the effects of EMS.

To determine the effect of long-term exposure to OXY and EMS
on stress-induced reactions, we studied the effect of EMS and OXY
on the blood CORT level depending on peripheral sex hormones in
stressed (20-day immobilization) and unstressed rats.

As a result of 20-day immobilization, the content of CORT in
intact rats increased from 87.45+12 to 118+9 in females, from
38.26+13 to 7548 in males (P<0.01 in both cases) ng/ml. IN
OXY for 20 days after each immobilization session reduced the
content of CORT from 118+9 to 93.4+6 in females, from 75+8
to 59.5+1 in males (both P<0.01) ng/ml. EMS for ten days after
immobilization (20 minutes per day) also reduced the blood
CORT level in females (89.5+7) and males (51.4+3) ng/ml. With
sequential exposure to OXY and EMS, these data decreased
even more to 74 + 5 in females and 41 + 2 (in both cases, P <
0.01) ng/ml. Therefore, this indicates the normalization of this
indicator.

As aresult of immobilization, ovariectomized females showed
a significant increase in blood CORT level from 76.3£9 to
189412 (females) and from 36.54+6 to 135+21 (males) (in both
cases P<0.01) ng/ml. IN OXY administration after each session
of immobilization (without EMS), decreased the blood CORT
level in both sexes of groups I and II of rats. However, these
data were inferior to the results obtained with simultaneous
exposure to OXY and EMS (see Figures 1 and 2). After each
immobilization session, IN OXY (10 days) and EMS over the
next 10 days returned the blood CORT level to basic both in
females 7445 and in males 41£2 (in both cases P<0.01) ng/ml.

In the absence of peripheral sex hormones, the blood CORT
level of gonadectomized female and male rats (189+12 and
135.7421) was significantly higher than in intact female
and male rats (11849 and 7548). Therefore, sex hormones
play an essential role in maintaining the activity of the HPA
axis and regulating negative feedback. IN OXY, as well as
EMS, decreased the CORT levels. However, its content was
significantly higher than in intact stressed and gonadectomy
unstressed rats. As a result of simultaneous exposure to OXY
and EMS, the blood CORT level further decreased, although
it remained significantly elevated compared to the data of
unstressed rats (P<0.01).
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Figure 2. Dynamics of changes in the blood CORT level (ng/ml): during prolonged immobilization (20 days, 20 minutes a day), IN OXY
administration before each session of immobilization, EMS (10 days after immobilization), and simultaneous exposure to IN OXY and EMS in I

(intact) and II (gonadectomy) groups of rats of both sexes.

Discussion.

Changes in the level of sex hormones affect the release of
CORT in response to exposure to a stressor [9,15]. According
to our data, after prolonged immobilization without peripheral
sex hormones, the blood CORT level in gonadectomized female
and male rats was significantly higher than in intact ones.

Sex hormones act on the sex receptors of the hypothalamic-
pituitary-adrenal axis and thus change its activity. Androgens,
testosterone, and its metabolite dihydrotestosterone bind to
androgen receptors (ARs). Estrogens bind to two different types
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of estrogen receptors: ERa alpha and ERJ beta. These receptors
belong to the nuclear receptor subfamily, which includes the
mineralocorticoid (MRs), GluRs, and progesterone receptors
(PRs). Sex hormones can bind to intracellular receptors and
cause changes by altering gene transcription, but they can also
have a rapid effect by activating membrane-bound estradiol
receptors. These receptors act by activating the G protein [4,18].

It has been confirmed that the cerebral cortex, hippocampus,
bed nucleus stria terminalis (BNST), and mediopreoptic areas
(MPOA) of the hypothalamus contain AR, ERa, and ERf



receptors. The female hormone estradiol can affect the PVN
directly, as well as triggering higher brain structures to send
signals to the PVN. Meanwhile, the male hormone testosterone
has an indirect effect on the PVN but can impact the MPOA and
BNST of the hypothalamus directly [10,11,14,23].

The estrous cycle also changes the activity of the HPA
axis. In particular, during diestrus, when the estradiol content
decreases, the secretion of glucocorticoids increases, and in
response to stress factors, these animals resemble male rats. In
female rats during proestrus and estrus, when estradiol secretion
is maximal, basal and stress-induced increases in ACTH and
CORT secretion are characteristic. Progesterone reduces the
activity of the HPA axis. Thus, when evaluating estradiol HPA-
axis activity, the estrous cycle phases should be considered
[4,18].

OXY is a neuropeptide hormone that regulates smooth muscle
contraction for reproduction and lactation. It is also involved in
the formation of attachment and social bonds [1,12]. Various
stressors can trigger the OXY secretion in the blood and the
brain. OXY receptors are detected in many brain regions rich in
glucocorticoid receptors, suggesting that OXY may help inhibit
neuroendocrine stress responses. This hypothesis was confirmed
by the observation of stressed children, who had decreased
levels of OXY in their urine, and women who were victims of
childhood abuse [13]. They had a decrease in the concentration
of OXY in their cerebrospinal fluid. In our case, OXY decreased
the blood CORT level in stressed rats.

During our experiment, we administered oxytocin intranasal
[3,5]. There are three potential functional pathways through
which OXT can enter brain structures, and these pathways
are not mutually exclusive. The first is the vascular route,
either directly from the nasal vein or indirectly through the
lymphatic vessels ultimately reaching the cerebral blood vessels
through specific transport mechanisms. The second pathway
is neurological; olfactory sensory paravascular neurons may
respond to OXT, possibly through their AVPla receptors,
leading to changes in their activity patterns. The third pathway
involves multiple perineural spaces that allow OXT to reach
the subarachnoid space, which is filled with cerebrospinal
fluid. [19,22]. Research has shown that OXT levels increase in
microdialysates from both the hippocampus and the amygdala,
peaking 30 to 60 minutes after nasal administration [8]. Thus,
IN OXT can indeed reach behaviourally important areas of the
brain and affect memory processes.

Alterations in OXY and CORT secretion response to stress
may contribute to an individual's vulnerability to the effects
of stress. Conversely, the mutual regulation between these
two hormones may underlie resilience to stress. Resilience is
a dynamic, interactive process of coping with traumatic stress,
reducing feelings of vulnerability in new environments, and
maintaining relatively normal physical and psychological
functioning. In contrast, vulnerability can be defined as the
rapid development of harmful physiological and psychological
processes resulting from exposure to trauma, culminating
in psychiatric disorders [2,22]. OXY released from the
hypothalamus and adenohypophysis can inhibit CRF and ACTH
secretion. Therefore, circulating OXY may inhibit CORT
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secretion directly from the adrenal glands. Our results provide
significant evidence to support the existence of a relationship
between these two hormones.

The HPA axis and the OXY buffer systems work together to
maintain balance and achieve homeostasis. When homeostasis
is disrupted, various pathologies may develop. Our research in
conjunction with data from others, suggest that brain OXY can
help regulate the stress-induced activity of the HPA axis and
facilitate the return of CORT levels to normal after stress. In
our study, we observed the anxiolytic effects of OXY during
immobilization stress, as it reduced anxiety and normalized
CORT levels.

Our data shows that in intact rats with peripheral sex hormones,
OXY reduced CORT levels in the blood through both intranasal
and intracerebroventricular effects. This might be due to the
activation of ERP in PVN. In gonadectomized rats, the outcome
of OXY on blood CORT level is minimal. These experimental
results, when viewed alongside existing scientific literature,
underscore the critical role of peripheral sex hormones and the
influence of OXY in modulating blood CORT levels in response
to stress.

Exposure to experimentally selected parameters of EMS
reduced stress responses. In particular, EMS decreased the
CORT level in the blood and did not cause side effects.
Therefore, EMS is a non-invasive treatment method with
therapeutic effects. How EMS restores baseline CORT levels
after stress is unclear. One of the ways is affecting the expression
of sex hormone receptors in HPA axis structures and the PVN
of the hypothalamus because the effects of EMS were observed
only in intact rats. So, peripheral sex hormones are critical in the
implementation of EMS effects. Under the influence of EMS,
the sedative effect of OXY is strengthened.

Exposure to the experimentally selected parameters of EMS
effectively reduced stress responses, notably decreasing blood
CORT levels without causing any side effects. This suggests
that EMS is a non-invasive treatment method with therapeutic
potential. However, the exact mechanism by which EMS
restores baseline CORT levels after stress remains unclear.
One possibility is its influence on the expression of sex
hormone receptors in HPA axis structures and the PVN of the
hypothalamus, as the effects of EMS were observed only in
intact rats. This indicates that peripheral sex hormones play a
crucial role in mediating the effects of EMS.

Additionally, under the influence of EMS, the sedative effect of
OXY appears to be enhanced, further supporting the therapeutic
potential of this treatment approach.

Conclusion.

Chronic immobilization stress dysregulates HPA axis
function in rats of both sexes. Gender differences are related to
circulating gonadal hormones. EMS mitigates the persistent rise
in blood CORT levels. Notably, in the absence of sex hormones,
EMS proves less effective. Both intracerebroventricular and
intranasal administration of oxytocin significantly reduce
blood CORT levels, suggesting activation of negative feedback
mechanisms. Additionally, the sedative and anxiolytic effects of
OXY intensify with repeated exposure to EMS.
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DJIeKTPOMATHUTHASL CTUMYJSAIUA PEryJupyeT ypPOBeHb
KOPTHKOCTEPOHA B KPOBH Yy 00€3IBH:KEHHBIX KpBIC:
reHepHbie pasanyus

Bykua Harto'?, MauyaBapuanu Jlamapa', Byuxpukmumse
Mapuna!, Ceanunze Muinma®

"Ilenmp sxcnepumenmanvroil 6uomeduyunvl umenu Heawne
bepumaweunu, Tounucu, I pysus
’Kasrasckutl  MedcOyHapoOHblll  YHUSEpCUmen,
Tpysus

$STounuccxuii  2ocyoapcmeennviii - ynusepcumem, Tounucu,
Tpysus

Tounucu,

A0cTpakT

[Icuxudyeckoe paccTpOHCTBO — 3TO COCTOSIHUE, KOTOpPOE
BIMSET Ha KOTHUTHUBHBIE CIIOCOOHOCTH, OSMOIMOHAIBHOE
perynupoBaHue WM MOBEICHUE UeI0BEKa, BBI3bIBAs AUCTPECC.
Wzyyeno BnusHUE syekTpoMarHutHoW crumymsinun (EMS)
n okxcuronuHa (OXY) Ha ypoBeHb KOPTHKOCTEpOHA B KPOBHU
(KOPT) y ummoOmnmzoBanHbix (10 nme#, 2 waca B JeHb
WIN OJHOKPATHO, 2 Yaca) KpPhIC-CAaMIIOB M CaMOK C y4YETOM
YPOBHSI MOJOBBIX TOPMOHOB. DKCHEPUMEHTHI MPOBEIEHBI Ha
MHTAKTHBIX M TOHAJ3KTOMHUPOBAaHHBIX KphIcaX. B pesymbTare
nmmodmm3anmu conepxxanne KOPT B kpoBH yBennunBanoch
y o0eux Tpymn Kpbic. XPOHMYECKHH MMMOOMIM3AIMOHHBINA
CTpecc  HapyllaeT peryisinuio  (QyHKOIUM — THUIIOTaIaMo-
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runou3apHO-HAIIOYeUHNKOBOH OCH Yy Kpblc 000€ero moia.
[MoBropusie EMS wu wmHTpanasamsHoe BBenenne OXY (IN
OXY) (18 UI) (mocne kaxaoro ceaHca MMMOOIITU3AIIH) T
MHTpaLepeOpoBeHTPUKYISIPHO (1 MKII/’KMBOTHOE) BO3BpaIlaIn
ypoBenb KOPT kpoBu k HOpme. Ddpdexrst EMS n IN OXY

ObUTM 3HAUYUMBIMH Y WHTAKTHBIX KpBIC TI0 CpPaBHEHHUIO C
KpbIcamMH, mojseprmumucs roHagdkromun. EMS u IN OXY
YCHWIIMBAIOT OTpULaTENIbHYI0 00paTHyto cBsi3b KOPT.
KiroueBble  c10Ba:  OKCHUTOIVH,
CTUMYJIALUS, KOPTUKOCTEPOH.

QJICTPO-MAaruHmuTHas



	Title

