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ABSTRACT

Purpose of the study. The objective of this study is to evaluate the clinical effectiveness of activation xenon-oxygen therapy
(XOT) in correcting neuropsychological and adaptive status in patients diagnosed with hormone-dependent breast cancer
who have undergone total ovariectomy.

Patients and methods. We analyzed data on the intensity of clinical symptoms, the dynamics and intensity of adaptive
responses (AR) with calculation of the anti-stress/stress ratio, as well as the bioelectric brain activity of 36 young patients
diagnosed with hormone-dependent breast cancer, presenting with clinical signs of post-mastectomy syndrome (PMES) and
early signs of post-ovariectomy syndrome (POES).

Results. In determining the distribution of stress and anti-stress reactions, a postoperative phase transition from a physiolog-
ical to a pathological state was reliably established. In the postoperative period following ovariectomy, normal reaction types
were observed in 11.3 % of cases. The predominant response was the stress reaction. Analysis of AR structure in patients
with PMES and POES manifestations demonstrated a clear advantage for XOT. During rehabilitation, patients in the non-XOT
group did not achieve full restoration of AR structure to baseline values, with the stress response persisting in 58.7 % of cases.
In contrast, the XOT group demonstrated anti-stress reactions, with no stress reactions detected. Furthermore, analysis of the
bioelectric activity of the brain in patients after two hormone-reducing surgeries revealed significant alterations in the spectral
power of the electroencephalogram (EEG). These changes were indicative of a balanced state of excitation and inhibition,
suggesting an equilibrium in neural processes underlying cognitive function.

Conclusion. Xenon, as a biologically active factor, functions as a catalyst for complex functional transformations within the
body's regulatory systems. Xenon-based therapy induces a substantial reduction in stress reactions, highlighting the pronounced
biotropic effect of xenon in restoring the adaptive status of the female body.
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3.1.6. OHKonorus, nyyesas Tepanus.

OPUT'MHANIbHAA CTATbA

KnuHuyeckoe npuMeHeHUe KCEHOH-KMCI0POAHOM TEpanui B KOPPEKLUK HapyLEHNIA
HEeNpPONCUX0N0rMYECKOro U aAanTaLUoHHOIO CTaTyCca MOIOAbIX NALMEHTOK C AMarHo30M
TOPMOHO3ABMCUMbIIA PaK MOJIOYHOW XeJe3bl B YC0BUAX TOTA/IbHOW 0BapUasibHOW Cynpeccun
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PE3IOME

Lienb uccnepoBaHus. OLEHUTb KITMHUYECKYO 3P PEeKTUBHOCTb NPUMEHEHUSI aKTUBALMOHHOW KCEHOH-KUCNOPOAHOM Tepanum
(KKT) B KOppeKLMmM HeiiporncmMxonornieckoro 1 afanTtaLMOHHOMO cTaTyca y NauneHToK ¢ JMarHo30M FropMOHO3aBUCHUMbIN
pak MoJIoYHOW xenesbl (PMXX) B ycnoBusix 0BapuoIKTOMUM.

MaumeHTbI M MeToAbl. [poaHann3npoBany JaHHble MHTEHCUBHOCTW KIIMHUYECKMX CUMMTOMOB, AMHAMUKY afanTaLMOHHbIX
peakuuii (AP) ¢ pacyeToM Ko3adbULMEHTa COOTHOLLEHUA aHTUCTPECC/CTPECC, @ Tak)Ke GUO3NEKTPUYECKYHO aKTUBHOCTb
Mo3ra 36 nauneHTOK MONIOAOMo BO3pacTa C AWarHO30M ropMOHO3aBUCUMbIA PMXK € KITMHWYECKUMK NMpU3HaKkamMmu nocT-
MacTakToMuyeckoro (NMM3C) u paHHUMM NpU3HaKaMm NOCToBapUoOaKTOoMUYeckoro cuHapoma (MOIC).

Pesynbratbl. [py onpefeneHnn CTPYKTYpbl YaCTOTbl BCTPEYAEMOCTH CTPecca U aHTUCTPECCOPHbIX peakLmin JOCTOBEPHO
YCTaHOBJIEHO, YTO MOC/e 0BapMOIKTOMMU, HOPMOTUMbI Habntoaanuck B 11,3 % cnyyasx. OCHOBHasA BbIGOpKa NpeAcTaBe-
Ha peakuuen cTpecc. AHanua cTpykTypbl AP y naumMeHTok ¢ nposisneHusmu NMM3C n NO3C npogeMoHCTpupoBan sBHoe
npenmmyLlecTso npumMeHeHna KKT. Ha aTtane peabunutaumu y naumeHTok B rpynne 6e3 KKT He BbISIBNEHO NOSIHOMO BOCCTa-
HOBMeHWs CTPYKTYpbl AP 0 ncxofHbix uudp. Peakums ctpecc coctaBnsina 58,7 % cnyyaes. B rpynne ¢ KKT B aTu e cpoku
npeobnagany aHTUCTPECCOPHble peakumn. Peakums cTpecc He 3adumkcupoBaHa BoBce. Npu aHanuae 6Mo3NeKTpUYecKoi
aKTUBHOCTM MO3ra y 6051bHbIX PMXX nocne AByx ropMOHpeAyLMPYHOLLMX onepaLuii OTMeYanu 3HauuTenbHble MU3MEHEHNS
CMeKTpanbHOW MOLLHOCTY 3nekTpoaHuedanorpaduu (33r) c bopmupoBaHmeM c6anaHCPOBAHHOIO COCTOSIHUSA MPOLLECCOB
BO36Y)XAEHUS 1 TOPMOXXEHUSI MO3ra.

3aksoueHue. HeCOMHeEHHO, KCEHOH B Ka4yecTBe 6M0I0rMyYeckn akTUBHOrO hakTopa Cy>XUT TPUITEPOM 3arycka Kackaaa
CNOXHbIX GYHKLMOHaNbHbIX NMPeo6pasoBaHnili Ha YPOBHE PerynsiTOpHbIX CUCTEM opraHuama. ChopMmUpoBaHHbIA nocne
Tepanuu nNyn aHTUCTPECCOPHbIX peakLuii SPKO AEMOHCTPUPOBaAN BbICOKYH 3HAYMMOCTb BUOTPOMNHOMO AENCTBUS KCEHOHA
B HOpManusauumn aganTalnMoHHOMO CTaTyca OpraHn3ma XXeHLUUH.

KntoueBble c/i0Ba: KCEHOH-KMCNOPOAHAs Tepanusi, FOpPMOHO3aBUCUMbIii pak MOIOYHOW XKene3bl, TOCTMAaCTIKTOMUYECKHI
CUHAPOM, MOCTOBAPYOIKTOMUYECKUIN CUHAPOM
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BACKGROUND

In Russia, as worldwide, breast cancer (BC) ranks
first in incidence and mortality among malignant
tumors in women. It is evident that providing com-
prehensive specialized care plays a crucial role in
increasing survival and improving the quality of life
of cancer patients. According to standard treatment
protocols, antitumor therapy for BC includes surgery,
chemotherapy, and hormone therapy, the latter being
determined by the tumor’s surrogate phenotype and
the expression of estrogen and progesterone recep-
tors. In premenopausal patients, hormone therapy is
aimed at complete or partial suppression of ovarian
function. Methods include the use of tamoxifen, aro-
matase inhibitors, surgical castration, radiation ab-
lation, and luteinizing hormone-releasing hormone
agonists [1].

In clinical situations where hormone-dependent
BC is combined with genital pathology, bilateral
ovariectomy remains the method of choice. How-
ever, despite full-scale antitumor treatment, these
patients often experience significant psycholog-
ical and functional disturbances. Several factors
contribute to this: it is known that women with BC
and/or pelvic tumors often exhibit a so-called “fem-
inine factor,” characterized by negative reactions
in the intimate sphere and family relationships [2].
Furthermore, after undergoing a mutilating and of-
ten aesthetically unsatisfactory mastectomy, pa-
tients must face castration surgery. Ovariectomy
causes abrupt hormonal deprivation, provoking se-
vere cardiovascular and neurovegetative disorders.
According to V. A. Kulavsky (2016), post-ovariec-
tomy syndrome (POES) develops in 75-90 % of
patients, manifesting as maladaptive functional
disorders and intense psychoemotional stress, with
marked suppression of the body’s protective reac-
tions to internal and external stressors [3]. Con-
sequently, many women develop a negative psy-
chological pattern with impaired communication,
inadequate responses to therapy, and heightened
pain perception.

The main hormone replacement therapy (HRT)
capable of correcting hormonal deficiency involves
agents with estrogenic, androgenic, and progesto-
genic activity. However, in patients with estrogen-
dependent malignant breast tumors, HRT is essen-
tially contraindicated [4]. This creates a dilemma:
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how to provide safe rehabilitation therapy for women
with hormone-dependent BC under conditions of
total ovarian suppression.

Given current possibilities in oncological care, it is
important to introduce concomitant therapies with
predominantly protective mechanisms of action,
aimed at correcting stress reactions, normalizing
neuroendocrine and cardiovascular function, and
providing psychosocial rehabilitation [2]. Russian
research continues to prioritize the theoretical foun-
dation and practical implementation of activation
therapy technologies based on the patterns of non-
specific antistress adaptive reactions.

In this context, the inert gas xenon should
be considered a promising component of reha-
bilitation therapy. Due to its diverse biological
properties and unique clinical effects, xenon is
increasingly used in medicine as both a preventive
and therapeutic agent. Depending on the compo-
sition of the gas mixture, xenon-oxygen therapy
(XOT) can normalize the psychoemotional state,
attenuate the emotional component of pain, and
exert anti-inflammatory, immunostimulatory, an-
tihypoxic, and nootropic effects [5]. In oncology,
xenon-based concomitant therapy has demon-
strated its effectiveness in improving functional
status at various stages of antitumor treatment,
as well as in advanced disease with severe pain
syndrome [6, 7].

However, the dynamics of neuropsychological and
adaptive changes in reproductive-age patients with
hormone-dependent BC under conditions of total
ovarian suppression and the potential to mitigate
negative symptoms through XOT require further in-
vestigation.

Purpose of the study was to evaluate the clinical
effectiveness of activated XOT in correcting neuro-
psychological and adaptive status in patients with
hormone-dependent BC following total ovarian sup-
pression and surgical menopause.

PATIENTS AND METHODS

This study was carried out in compliance with the
ethics protocol of the National Medical Research
Center for Oncology (Protocol No. 5, dated Septem-
ber 14, 2019). All participants were informed about
the procedure, potential benefits, and contraindi-
cations of XOT, after which they provided written
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informed consent for rehabilitation therapy and per-
sonal data processing in accordance with generally
accepted ethical standards.

Neuropsychological and adaptive status was
assessed in 36 patients aged 36-45 years with
a primary diagnosis of hormone-dependent breast
cancer (BC) and concomitant genital pathology, all
undergoing surgical treatment at the National Med-
ical Research Center of Oncology. All participants
had clinical signs of post-mastectomy syndrome
(PMES) and early signs of post-ovariectomy syn-
drome (POES). Given the combination of hormone-
dependent BC and genital pathology, as well as the
desire for early termination of fertility, all patients
underwent bilateral ovariectomy.

The XOT group included 19 patients with hormone-
dependent breast cancer (BC), post-mastectomy
syndrome (PMES), and post-ovariectomy syndrome
(POES) who received XOT as part of early postop-
erative rehabilitation. The median age in this group
was 37 years, with a mean age of 39.7 + 1.3 years.
The comparison group consisted of 17 patients with
similar diagnoses who received standard postopera-
tive care without XOT. The median age in this group
was 36 years, with a mean age of 37.1 £ 1.7 years.

Exclusion criteria were respiratory center disor-
ders, mental iliness, decompensated comorbidities,
and ongoing chemotherapy. According to the TNM-8
classification (2015), tumor stage distribution was as
follows: XOT group: pTINT1MO0-3 patients (15.7 %),
pT2N1MO0-11 (57.9 %), pT3NOMO-5 (26.4 %).
Comparison group: pTTNTMO0-2 patients (11.8 %),
pT2N1MO0-10 (58.7 %), pT3NOMO-5 (29.5 %).

The groups were comparable in age and clini-
cal parameters; differences were not statistically
significant (p < 0.2). The XOT procedure consisted
of five sequential inhalation sessions starting on
postoperative day 3 after ovariectomy, using a mix-
ture of oxygen and Xemed® (xenon medical device
No. LS-000121). The initial inert gas concentration
was determined based on the patient’s minimum
clinical perception threshold. Each subsequent
session was characterized by a gradual decrease
in exposure time from 25 minutes (first session)
to 10 minutes (final session). At the same time, in
accordance with an exponential dependence and
a coefficient of 0.8, the calculated xenon concen-
tration was increased from 15 % to 25 %. All XOT
procedures were performed by anesthesiologists
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under active monitoring of cardiovascular and re-

spiratory parameters.

To assess the neuropsychological and adaptive
status of patients before ovariectomy, and on the 3rd
and 9th postoperative days, the following parameters
were determined:

1. Menopausal Index (MPI) (Kupperman N),
which accounts for various neurovegetative
manifestations on a point scale. A mild form
(12-34 points) was characterized by a sat-
isfactory condition; a moderate form (35-58
points) by decreased work capacity and deteri-
oration in general condition; and a severe form
(> 58 points) by pronounced neurovegetative
and emotional symptoms [8].

2. Dynamics of clinical symptom intensity were
assessed using the standardized Edmonton
Symptom Assessment System (ESAS), recom-
mended for evaluating the functional state of
cancer patients. The following symptoms were
scored from 1 to 10: impaired general condition,
sleep disturbance, appetite loss, nausea, weak-
ness, depression, anxiety, dyspnea, and pain [9].

3. Type of general nonspecific adaptive reactions
(AR) was determined by evaluating the Schilling
leukogram with lymphocyte (Lph) percentage
as the key indicator: stress — < 20 %, training
reaction — 21-27 %, calm activation — 28-33 %,
increased activation — 33-40 %, and reactiva-
tion — > 40 %. The counts of monocytes, eosin-
ophils, neutrophils, and total leukocytes were
used to assess AR tension and to calculate the
antistress/stress ratio [10].

4. Functional state of the central nervous system
(CNS) was assessed in patients with hormone-
dependent BC before and after total ovarian sup-
pression using electroencephalography (EEG)
with an Encephalan EEGR 19/26 multichannel de-
vice in 19 standard monopolar leads. The spec-
tral power of the EEG was calculated using Fouri-
er transform in the frequency range 0.5-18.0 Hz
during calm wakefulness with eyes closed. Spec-
tral power data were logarithmized and analyzed
using repeated-measures ANOVA (rANOVA).

Statistical analysis

Statistical data processing was performed using
SPSS Statistics version 10.0 for Windows. Differences
were considered statistically significant at p < 0.05.
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STUDY RESULTS

When analyzing subjective data using the MPI
questionnaire, it was found that on the 3rd day after
ovariectomy, depressive symptoms prevailed in all
36 patients. Anxiety was observed in 35 patients
(95.4 %), apathy in 32 (86.5 %), and sleep disorders
in 32 (86.5 %) cases. Vegetative symptoms were
pronounced, including a transient increase in blood
pressure in 22 patients (61.6 %), sweating and hot
flashes in 24 (67.2 %), and headache or dizziness in
28 (78.4 %) patients.

At the same time, mild POES occurred with the
lowest frequency (7.4 %), while severe POES predom-
inated, accounting for 72.8 % of cases. After XOT,
there was a statistically significant decrease in mod-
erate and severe MPI scores (by 4.8 and 2.4 times,
respectively), with noticeable reductions in numerical
values (p < 0.05) (Table 1).

It was determined that the change in the MPI co-
efficient showed a clear dependence on the use of
XOT, as observed in comparison with the group that
underwent standard treatment.

According to the results of the standardized
Edmonton Symptom Assessment System (ESAS)
questionnaire for cancer patients, women diagnosed
with hormone-dependent breast cancer (BC) who
had undergone ovariectomy demonstrated various
clinical manifestations depending on the treatment
method, including XOT (Table 2).

According to the results, there was a 3.2-fold de-
crease in symptoms of poor health, a 5.8-fold de-
crease in weakness, and a 2.8-fold decrease in the
frequency of anxiety, depression, and sleep disorders
(p < 0.05) compared with the group without XOT.

Analysis of the AR structure in patients with
hormone-dependent breast cancer (BC) and clinical
manifestations of PMES and POES demonstrated
a clear advantage of using XOT. When determin-
ing the initial (pre-ovariectomy) adaptive status in
patients with BC, it was found that reactions of in-
creased activation and calm activation accounted for
33.4 % and 22.4 %, respectively. The training reaction
was detected in 33.4 % of patients, and the acute
stress reaction was detected in 11.2 % of patients.
The group-wide integral antistress/stress coefficient
was 8 units. Thus, the preoperative condition of pa-
tients who had already undergone radical breast sur-
gery had a relatively balanced functional character.
With further determination of the frequency struc-
ture of stress and antistress reactions, a postoper-
ative phase transition from a physiological state to
a pathological one was reliably established. Imme-
diately after surgery, such normotypes as calm and
increased activation were absent, and the training
reaction was observed in only 11.3 % of cases. The
main pattern was a stress reaction cluster — 88.7 %
of cases — with a correspondingly low antistress/
stress coefficient of 0.12 reference units. On the
9th postoperative day, patients in the group with-

Table 1. Indicators of POES severity in the postoperative period in patients with hormone-dependent breast cancer, depending

on the therapy used

. XOT group No XOT group
3rd day afﬁ,ef %\garlectomy, 9th day after ovariectomy, 9th day after ovariectomy,
- n=19 n=17
POES severity
% score % score % score
Mild 7.4 22.5+3.4 74.5 192426 11.9 2‘;2 058
Moderate 19.8 411431 12.9 37.1+1.2 58.6 48.7+1.3¢
p=0.02
Severe 72.8 612+ 4.1 126 54.0+1.1 295 681+ 2.2
p =0.001

Note: * - statistically significant difference between indicators in the study groups (p < 0.05); XOT - xenon-oxygen therapy
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out XOT did not show complete restoration of the
AR structure to baseline values. The stress reaction
accounted for 58.7 % of cases, while 40 % of cases
demonstrated antistress reactions (increased acti-
vation and training). The antistress/stress coefficient
remained very low — 0.68 units — which is 12.2 times
lower than the initial level.

In the group receiving rehabilitation treatment in
the XOT regimen, antistress reactions of calm acti-
vation predominated (52.7 % of cases), followed by
the training reaction (26.3 %) and increased activa-
tion (21.1 %). The stress reaction was not recorded
at all (Fig. 1). The antistress/stress coefficient was
high, reaching 10 units, its maximum value, and ex-
ceeding the indicators in the group without XOT by
15.2 times.

These changes in AR structure and the magnitude
of the antistress/stress coefficient reflected both the
dynamics of pathological process development with-
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in the integral stress response and the normalization
of functional changes, with the formation of stable
antistress reactions under the influence of XOT.
Evaluation of the transformation of EEG frequency
parameters under the influence of negative factors
during antitumor therapy and the active restorative
effects of XOT showed a systemic response of the
patient’s body to the correction of two pathological
syndromes. In previous studies, Rozenko LYa, et al.
(2017) found that, in patients with removed cerebral
metastases at the stage of radiation therapy, xenon
exposure improved the functional state of the central
nervous system (CNS) and reduced the pronounced
adverse reactions of antitumor therapy [7].
According to the results of our study, in patients
with breast cancer who underwent ovariectomy,
a significant decrease in the power of theta and delta
rhythms was noted on EEG, along with a moderate
increase in beta rhythm power relative to pre-ova-

Table 2. Indicators of the standardized ESAS questionnaire in patients with hormone-dependent breast cancer under

conditions of total ovarian suppression

. XOT group No XOT group
3rd day aftei SIS Ll 9th day after ovariectomy, 9th day after ovariectomy,
; n =36 . r
Indicator n=19 n=17
% score % score % score
Poor wellness 78.4 58+24 26.3 1.140.1 86.0 5.6 0.2%
p =0.02
Pain 67.2 52426 13.2 1103 34.2 48:0.2*
p=0.8
17401
Dyspnea 5.6 1.7+0.1 5.2 1.4%02 5.6 b= 001
Nausea 25.2 22405 5.2 11402 11.8 2608
p=0.8
6.8+ 0.2*
Weakness 252 39+11 13.2 1.2+0.1 75.4 p=0.03
Weakness 78.4 59425 132 19402 34.2 22¢1.2%
p=0.01
Sleep disturbance 100 6.2+2.9 36.8 3702 87.0 4928
p=0.04
Appetite disturbance 252 27+19 36.8 3.6+1.2 34.8 3158=i01é32
*
Anxiety 952 59+27 26.3 1.9 0.1 58.8 6135:100&

Note: * - statistically significant difference between indicators in the XOT and no-XOT groups (p < 0.05); XOT - xenon-oxygen therapy
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riectomy values (Table 3). Changes included an in-
crease in the spectral power of the alpha rhythm
in the high-frequency subband (10.3-11.3 Hz) and
a decrease in the low-frequency and mid-frequency
subbands of the alpha rhythm. These findings indi-
cated poor stress tolerance and increased functional
load in the early postoperative period.

The data from our study correlate with established
findings (Rodriguez-Larios J, et al., 2019) and charac-
terize the changes in our patients as reflecting an anx-
ious state with pronounced psychoemotional stress,
which was confirmed by subjective survey data [11].

At the end of treatment, rANOVA analysis showed
statistically significant differences in the bioelec-
tric activity of the brain in patients with PMES and
POES (F(25) = 5.7, p = 0.001) under conditions of
restorative XOT and without it. In the XOT group, EEG
spectral power was significantly higher in the the-
ta rhythm frequency range of 5.6-7.8 Hz (df = 94;
p < 0.001), the delta rhythm frequency range of 2.5~
2.9 Hz (df = 94; p < 0.001), and the alpha rhythm
frequency range of 8.1-9.8 Hz (df = 94; p < 0.001),
and lower in the alpha rhythm frequency range of
11.0-11.5 Hz (df = 94; p < 0.001).

%
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30 | 328 .. 334

20 ] 224
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0.0

After surgery
Calm activation reaction

1
Baseline
B Training reaction

XOT Standard treatment

Increased activation reaction M Stress reaction

Fig. 1. Dynamics of the ratio of stress and antistress reactions in patients with hormone-dependent breast cancer under conditions

of simultaneous PMES and POES

Table 3. Indicators of average EEG spectral power values in patients diagnosed with hormone-dependent breast cancer under

conditions of total ovarian suppression

XOT group,n =19

Non-XOT group,n =17

Indicators Baseline 3rd day after 9th day after Baseline 3rd day after 9th day after
surgery surgery surgery surgery
187.5+17.2% 327.6 +34.1* 180.4+16.1* 156.1 £ 23.4
Alpha 348.5:2.7 2002 02002 273.5£17.4 D= 002 D204
434 +2.1* 22.1+1.8% 46.3 +2.4* 21.3+1.7*
Beta 27.8+1.6 b= 0.03 2 0.05 271+2.7 b= 0.05 P~ 0.08
33.6+4.7* 85.1 + 8.5* 36.7+4.7* 41.5+24.2
Delta 56.3 % 5.1 b= 003 pz002 53.6+5.7 D005 =008
26.7 +4.1* 65.4 +4.1* 28.2+3.1* 33.8+3.6
Theta 457 +6.2 p=0.05 b= 0.03 46.4+3.1 b= 0.05 b= 0.2

22



l0xHo-Poccuitckuii onkonornyeckuii xypHan 2025. T. 6, N2 3. C. 16-25

Monosa H. H.®, lWuxnaposa A. ., PoseHko [i. A., BaweHko J1. H., Apaxa A. 10., Mapbikos E. A. KnuHnyeckoe npumMeHeHne KCEHOH-KUCNOPOAHOI Tepanun
B KOPPEKLWN HapyLUEeHMIA HeliponCMX0N0rMYecKoro u afanTaLlnoHHOro ctTaTyca MONOAbIX NaLMeHTOK C AMarHo30M ropMOHO3aBUCUMbIi

In the group of patients without XOT, at the end
of treatment, compared with EEG data after ovariec-
tomy, a statistically significant decrease in spectral
power was observed in the delta rhythm at 2.2 Hz,
the theta rhythm at 6.9 and 7.8 Hz, and the alpha
rhythm at 8.1-12.5 Hz.

The effect of XOT was most clearly demonstrated
by a significant increase in the spectral power of
the functionally important midrange alpha rhythm
at 9.6 Hz and a decrease in the power of the beta
rhythm at frequencies of 12.3 and 12.5 Hz. Slowing
of beta rhythm activity was clinically manifested by
marked psychoemotional relaxation in patients with
PMES and POES.

DISCUSSION

This study analyzes the treatment results of
a complex clinical group of reproductive-age patients
diagnosed with hormone-dependent breast cancer
(BC) under conditions of total ovarian suppression,
with manifestations of post-mastectomy syndrome
(PMES) and early signs of post-ovariectomy syn-
drome (POES).

It has previously been established that the nega-
tive psychological state in BC patients is often due
to the anticipation of adverse aesthetic outcomes
of surgery and the side effects of antitumor therapy.
These are manifested by increased fatigue, memory
impairment, irritability, marked emotional lability, and
a prolonged course of psychological dysfunction re-
quiring extended correction [12]. At the same time,
in conditions of total ovarian suppression, artificially
induced hypoestrogenism triggers complex metabolic
changes in a woman’s body long before the natural
onset of menopause. This is accompanied by pro-
found neurovegetative and psychoemotional changes
mediated by the GABAergic, acetylcholine, dopamine,
serotonin, norepinephrine, and opioid systems [3, 4].

It is known that the main mechanisms limiting or
suppressing the development of acute stress reac-
tions are directly activated in the higher regulatory
centers of the central nervous system (CNS), forming
systemic immune-hormonal relationships, regulating
metabolic processes, and influencing proliferation
and apoptosis [6].

Xenon, as a biologically active agent, has been
shown to trigger complex functional changes in
self-organization processes at both regulatory and
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executive levels. Its properties such as modulation
of apoptosis, effects on various parts of the immune
system, reduction of oxidative stress, and cytopro-
tective effects in ischemia of the heart, brain, liv-
er, and kidneys are actively studied and applied in
clinical practice. The exceptional qualities of xenon
make it possible to fully utilize its therapeutic po-
tential. Incorporating xenon into treatment regimens
for adaptive disorders, including states of chronic
psychoemotional stress, is based on its influence
on both stress-realizing and stress-limiting systems
of the body [5].

The above facts determined the concept of a safe
and effective rehabilitation therapy for patients with
PMES and POES presenting with depression and
an imbalance in adaptive status. The results of our
study demonstrated convincing clinical efficacy of
XOT. Data from the cancer patient quality of life ques-
tionnaire and the menopausal index clearly showed
regression of depressive and vegetative symptoms
in the group receiving restorative XOT. XOT also con-
tributed to the formation of new, stable antistress re-
actions. In the XOT group, 50 % of patients exhibited
calm activation reactions a cluster characterized by
moderate activation of immune and neuroendocrine
systems, along with balanced regulation of energy,
hormonal, plastic, and biochemical processes at all
hierarchical levels. The antistress/stress coefficient
in the XOT group reached its highest possible value,
with no cases of stress reactions recorded.

Analysis of EEG bioelectric activity in BC patients
after two hormone-reducing surgeries revealed
significant changes in spectral power. XOT led to
a slowing of rhythmic brain activity, with increased
power in the slow-frequency theta, delta, and alpha
rhythms, and decreased power in the fast-frequency
alpha and beta rhythms. These changes reflected
a balanced state between excitation and inhibition
processes in the brain.

CONCLUSION

It follows from the above that xenon, as a biolog-
ically active factor, triggers a cascade of complex
functional transformations at the level of the body’s
regulatory systems. The pool of antistress reactions
formed after therapy clearly demonstrates the sig-
nificant biotropic effect of xenon in normalizing the
adaptive status of the female body.
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Furthermore, the use of XOT for hormone- tional state. Under these conditions, it becomes

dependent subtypes of breast cancer in women of  possible to mitigate the manifestations of surgical
reproductive age under conditions of total ovarian = menopause, thereby improving the quality of life and
suppression produced a pronounced clinical effect,  promoting the social rehabilitation of young patients
expressed as positive dynamics in the psychoemo-  undergoing hormone-reducing surgery.
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