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The effectiveness of including steam inhalation with therapeutic diluted sodium chloride mineral water in the
rehabilitation complex of patients after pneumonia caused by the SARS-CoV-2 coronavirus was determined. Patients
in the control group received a basic complex of sanatorium rehabilitation, which included electrophoresis with 10%
CaCl2 solution on the chest area, magnetic laser irradiation on the lungs, massage, and exercise therapy. Patients in
the main group received steam therapy with therapeutic diluted chloride mineral water containing metasilicic acid.
Patients in this group showed a significant decrease in the frequency of obstructive disorders in the bronchopulmo-
nary system, a considerable increase in the frequency of physiological indicators of external respiratory function,
improvement in the functional state of the respiratory system according to the Borg scale and physical activity ac-
cording to the 6-minute walk test, and a significant decrease in the level of inflammatory markers. Adding a course of
steam inhalation with therapeutic diluted sodium chloride mineral water to the basic complex of sanatorium resort

rehabilitation has increased its effectiveness.

Key words: COVID-19, sanatorium rehabilitation, steam inhalation, sodium chloride mineral water, specific bio-

logically active components.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work “De-
velopment of differentiated personalised rehabilita-
tion complexes for patients after coronavirus infection
at the sanatorium stage”, state registration number
0122U001261.

Introduction.

The pandemic of coronavirus disease (COVID-19)
caused by the SARS-CoV-2 virus has created a challeng-
ing scenario for global health due to the different types
of complications and levels of functional impairment in
millions of people who have suffered from this disease
[1]. Patients with COVID-19 may develop impaired ex-
ternal respiratory function (ERF) with manifestations of
obstructive and restrictive changes, a decrease in the
functional state of the bronchopulmonary system, phys-
ical activity and, as a result, a deterioration in the quality
of life, which necessitates respiratory rehabilitation [2].

One of the most common methods of rehabilita-
tion of patients with disorders of pulmonary function
is aerosol therapy, the main advantage of which is the
possibility of rapid and direct impact on the target organ
(lungs), painlessness of the procedure and minimisation
of systemic effects on the patient’s body [3]. However,
a significant number of authors report the therapeutic
effect of mineral water inhalation (MW) on various links
of pathogenesis in patients with impaired ERF [4] in
the form of a decrease in the level of proinflammatory
cytokines and inflammatory markers [5], reduction of
pulmonary obstruction [6, 7], modulation and enhance-
ment of systemic immune responses [8, 9], increase in
IgA levels [10], increase in anti-elastase activity in the
respiratory system [11]. Also, according to the literature,
the effect of hypertonic sodium chloride solution on the
course of respiratory inflammation is known due to the
inhibition of human neutrophil priming with arachidonic
acid [12] and an increase in the content of powerful an-

tioxidants against oxidative damage — glutathione and
thiocyanate —in the lung epithelial lining [13].

Inhalation with healing waters is a well-known ther-
apeutic method for treating respiratory diseases and
demonstrates long-term results without side effects.
Paradoxically, the number of studies on the mechanisms
of their therapeutic effect is relatively small [14, 15, 16].

Given the above, we can assume that it is advisable
to use aerosol therapy after COVID-19 at the rehabilita-
tion stage in sanatoriums and health resorts [2, 3, 17,
18].

The aim of the study.

To determine the effectiveness of including a course
of steam inhalation with therapeutic dilute sodium chlo-
ride mineral water containing metasilicic acid in the re-
habilitation treatment of patients after COVID-19.

Object and research methods.

The material of the work is the data obtained dur-
ing the examination of 25 patients who had suffered
from the coronavirus disease COVID-19 [U07.1, U 07.2]
(7.8+0.9) months ago, in the form of bilateral interstitial
pneumonia. All patients underwent sanatorium treat-
ment at the Teplytsia Multidisciplinary Sanatorium, LLC,
Vynogradiv, Transcarpathian region, Ukraine. Work with
patients was carried out following their informed con-
sent. After the initial examination, patients were ran-
domly divided into two groups:

Group 1 (main) — 15 people after COVID-19 who
received steam inhalation with therapeutic mineral
diluted water (TMDW) “Teplytsia-2” against the back-
ground of the basic complex of sanatorium rehabilita-
tion (BCSR). This water is medium-mineralised (total
mineralisation 8.0-10.0 g/L) sodium chloride containing
the metasilicic acid orthoboric acid, bromine and iodine
in concentrations lower than the balneological norm
but therapeutically significant for inhalation. Among the
patients of group 1 were 15 men with an average age of
(59.8+2.1) years.
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Group 2 (control) — 10 people after COVID-19 dis-
ease who received inhalation with 0.9% saline NaCl in
the setting of BCSR. In group 2, there were ten men with
an average age of (56.6%3.2) years.

BCSR for both groups of patients included elec-
trophoresis with 10% CaCl, solution on the chest area
(current strength 0.05-0.1 mA/cm?, duration 15 min,
10 treatments daily), magnetic laser irradiation on the
lungs (150-300 Hz, 40 mW laser, 4-8 min, 12 treatments
daily), massage and exercise therapy.

An Articolo 730-IMO steam inhaler was used for in-
halation. In both groups, the conditions for inhalation
were similar: the inhalation temperature was 35°C, the
procedure duration was 10 minutes, and the course in-
cluded ten daily inhalations.

The criteria for exclusion of patients from the study
population were severe cardiovascular insufficiency;
exacerbation of bronchial asthma; purulent inflamma-
tion of the tonsils and paranasal sinuses; fever; acute
inflammation of the larynx, nose, and throat; pulmonary
bleeding; severe chronic diseases of the respiratory sys-
tem (cancer, tuberculosis); conditions requiring surgical
intervention in the nasal cavity and larynx.

Patients in group 1 received steam inhalation with
TMDW, which was obtained by diluting low-thermal,
highly mineralised carbon dioxide-rich ferrous silicon
chloride sodium water from a well (well) No. 18-T in a
ratio of 1 to 4 with low-mineralised calcium-sodium hy-
drocarbonate water from well No. 757. The total miner-
alisation of the water of the well No. 757 is 0.29 g/L and
does not contain any specific biologically active compo-
nents. The total mineralisation of water of the well No.
18-Tis 39.90-47.4 g/L, the content of sodium and potas-
sium is 13202-15810 mg/L, and the range of chlorides
is 23578-28013 mg/L. In higher concentrations, this
mineral water (MW) contains such specific biologically
active compounds as metasilicic acid — 63.0-146.0 mg/L,
orthoboric acid — 20.0-120.0 mg/L, bromine — 10.0-80.0
mg/L, iodine — 1.0-7.0 mg/L and iron — 9.0-250.0 mg/L.

When diluting highly mineralised water of the 18-T
well in a ratio of 1 to 4 with low-mineralised water of
the 757 well, the Teplytsia sanatorium produces MW
with a total mineralisation of 8.0 g/L — 10.0 g/L and a
content of metasilicic acid (H,SiO,) of 38.0 mg/L — 82.0
mg/L. Its chemical composition characterises the result-
ing TMDW as medium-mineralised sodium chloride.
The control chemical analysis showed that the total
mineralisation was 9.06 g/L, the sodium and potassium
content was 3.00 g/L, and the chloride content was 5.19
g/L. In elevated concentrations, this TMDW contains
such specific biologically active components as metasi-
licic acid — 49.05 mg/| (with a balneological active limit
of 50.0 mg/l), orthoboric acid — 24.80 (at the balneologi-
cal active limit of 35.0 mg/I), bromine —3.52 mg/I (at the
balneological active limit of 25 mg/l) and iodine — 0.21
mg/| (at the balneological active limit of 5 mg/I) [19].

Patients in group 2 received steam inhalation with
physiological 0.9% NaCl solution according to a similar
regimen to reduce the placebo effect.

According to spirometry (Spirobank Il MIR Spirom-
eter), the following parameters were assessed: vital ca-
pacity (VC) and forced vital capacity (FVC). The nature
and severity of ventilatory disorders (VD) were assessed
in comparison with reference values. The results of the
6-minute walk test, exercise tolerance according to the

Borg scale and pulse oximetry were evaluated. The
functional state of the cardiovascular and respiratory
systems was studied (based on the determination of the
cardiac performance index, as well as the relationship
between the cardiovascular and respiratory systems —
Hildebrandt index (HI)); the state of the autonomic ner-
vous system tone (Kerdo index) (Kl). The state of health,
activity, and mood were assessed based on the results
of the SAN questionnaire.

The state of autonomic nervous system tone was
determined by the formula KI: KI = (1 — DBP / HR)x100,
where DBP is diastolic blood pressure, HR is heart rate
per 1 min.

The formula determined cardiac performance index
(CPI1): CPI = (SBP'HR) / 100, where SBP is systolic blood
pressure, and HR is heart rate. Hl was determined by the
formula HI = HR / RR, where RR is respiratory rate.

The statistical processing of the data was performed
using the methods of variation statistics, including the
mean value, their error, sigmoidal score, Fisher-Student
reliability criterion, and the data obtained using PC
software packages (Microsoft Excel).

The study was conducted following the Declaration
of Helsinki and approved by the Institutional Bioethics
Committee (Protocol No. 6 of 18 August 2022). Informed
consent was obtained from all participants after they
were familiarised with all the study features.

Research results and their discussion.

Before treatment, the most common complaints
in 19 (76%) patients of both groups were shortness of
breath during normal physical activity, fatigue, and dry
paroxysmal cough. Shortness of breath occurred with
mild physical activity (walking on a flat surface).

After the course of BCSR with the additional use of
DMW inhalationin patientsofgroup 1, significant positive
dynamics were observed in the form of a decrease in
the manifestations of respiratory dysfunction, namely
regression of the subjective feeling of dyspnoea
according to the Borg scale (assessment of the ability
to tolerate physical activity by patients) and cough
from (2.6+0.2) points to (1.42+0.1) points (p<0.001),
increased walking speed in a 6-minute test a decrease
in the frequency of detected signs of obstruction in
the bronchopulmonary system from (53.3+12.9) % to
(13.3+8.7) % (p<0.05), and a corresponding increase
in the frequency of detection of average values of ERF
in 6 patients. In group 2, these indicators did not reach
reliable values. The pulse oximetry data in both groups
were within the reference values (table 1).

In patients of group 1, within the range of reference
values, the indicators of inflammatory response markers
decreased significantly (p<0.05): the content of C-reac-
tive protein decreased from (3.9+1.9) mg/| to (0.9+0.6)
mg/l, and the content of fibrinogen — from (4.9+0.3) g/I
to (4.1+0.2) g/I (table 2).

According to the presented data of haemodynamic
parameters in both groups of patients, there was a de-
crease in the burden of sympathotonic influence on the
cardiovascular system according to the Kerdo index, im-
provement of the cardiac function index, preservation
of the Hildebrant index, which indicates the preserva-
tion of the intersystemic balance of the cardiovascular
and respiratory systems and an adequate load on the
cardiovascular system of the use of steam inhalation in
patients of both groups. However, in patients of group 1,
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Table 1 — Dynamics of indicators of external respiratory function in fide, bromine, iodine, etc.) in patients with

patients after COVID-19, (M+m)

chronic obstructive pulmonary disease [8,

1 group (main) 2 group (control) 14, 20, 21].

Indicators Berore After Bt After Based on the results of an informa-
treatment | treatment |treatment| treatment| tion search, we did not find any data on

VG, L 3,42 +0,08| 4,15+0,1* | 3,40+0,2 | 3,55 +0,2 | the effect of inhalation of MW containing
FVC, L 3,3+0,1 |3,8+0,09%| 3,2¢0,3 | 3,3+0,2 | various forms of silicon or boron on the
FEV,, |/min 2,2+0,05 | 2,9+0,2* | 2,2+0,2 | 2,6+0,2 | course of obstructive lung diseases. How-
Pulse oximetry, SpO, % 96,1+0,2 | 98,3+0,2 |96,5+ 0,2| 97,1+ 0,2 | €ver, experimental studies have shown
Shortness of breath, points 2,602 | 1,4+01* [ 20404 | 1,5¢0,2 | that subchronic and short-term exposure
Cough, points 28+03 | 1,7£0,1* | 20204 | 1,3+0,2 | tosilicon compounds has a favourablg ef-
Test with 6-minute walk, metres| 345,0 233 | 419,0£28,6* | 361203 | 398,0:25,4 | fect on respiratory defence mechanisms
Borg scale, points 26:02 | 1,4:03* | 25:02 | 1stoa | OV stimulating the immune system by

Notes: * — the probability of changes in the groups between the indicators before and

after treatment (p<0.05).

Table 2 — Dynamics of biochemical parameters in patients after

COVID-19, (M+m)

increasing the number of neutrophils,
T-lymphocytes, NK cells, and phagocyte
activation (providing additional ROS pro-
duction that helps to remove infectious
agents from the lungs), and proliferation

and activation of CD8+ T cells and, to a

lesser extent, CD4+ T cells were observed

[22, 23, 24]. More is known about the bio-
logical and therapeutic effects of silicon

1 group (main) 2 group (control)
Indicators Before After Before After
treatment treatment | treatment |treatment
C-reactive protein 39£19 | 09%0,6* |1,34£0,09]1,29 0,09
(reference values < 10 mg/l)
Fibrinogen 49+0,3 41+0,2* | 3,6%0,3 | 3,4+0,2
(reference values 2-4 g/l)

MWs, including in balneology (when used
for drinking and bathing), which results in

Notes: * — the probability of changes in the groups between the indicators before and €nterosorption, adhesion of microorgan-

after treatment (p<0.05).

these changes are more definite, as evidenced by a sig-
nificant decrease in the Kerdo Index (from + (12.7+1.3)
units to + (4.0+2.6) units and the CPIl — from (91.4+2.5)
units to (82.4+2.0) units, (table 3).

For inhalation in diseases of the bronchopulmonary
system, hypotonic and hypertonic solutions of drugs are
used, depending on the characteristics of pathological
processes. The applied DMW of the well Ne 18-T with
a total mineralisation of 8.0 — 10.0 g/I prevents the de-
velopment of bronchial hyperreactivity. The therapeutic
effectiveness of BCSR with the use of a course of steam
inhalations with DMW of the well Ne 18-T of the san-
atorium «Teplytsia» is due to a decrease in the mani-
festations of the inflammatory process in the broncho-
pulmonary system, a positive regulatory effect on the
activity of the receptor apparatus of the lungs. It should
be added that the composition of this sodium chloride
DMW includes specific biologically active components,
which, in our opinion, to some extent determines the
therapeutic properties of this DMW. The literature data
show a pronounced therapeutic effect of inhalation with
thermal sodium chloride MW (containing hydrogen sul-

Table 3 — Dynamics of cardiovascular system parameters

in patients after COVID-19, (Mm)

isms, normalisation of lipid peroxidation/

antioxidant protection balance and modu-
lating effect on baro- and chemoreceptors (external use)
[25-30]. The data on the biological action and impact on
human health of such a trace element as boron should
also be considered [26, 30, 31-35]. In this aspect, the
concept of hormesis and the role of hormesis in hydro-
thermal treatments should be mentioned [36].

In conclusion, it should be noted that, unlike steam
inhalation at home, a much more significant effect is
achieved in a health resort facility due to the presence
of a rest factor, climate change and the impact of other
procedures in the rehabilitation complex [37, 38]. There
are reports of a favourable effect of spa treatment with
the use of balneological agents on the course of diseas-
es of the bronchopulmonary, cardiovascular, hepatobi-
liary systems, musculoskeletal system, etc. [39-44]. The
positive impact of spa treatment factors on mood, sleep
quality, and depression minimises the psychological
consequences that persist after COVID-19 infection and
are associated with chronic stress [45]. In other words,
inhalation of CF in combination with spa treatment
stimulates and/or restores the body’s natural defence
mechanisms, alleviates respiratory diseas-
es, and improves patients’ quality of life.

1 group (main)

2 group (control)

Conclusions.

Thus, the course of steam inhalation

sympathicotonia, units

+(12,7 £1,3)| +(4,0£2,6)* |+ (14,5£3,5)| + (7,0%£2,7)

Indicators Before After Before After ith diluted medi . lised sodi
treatment | treatment | treatment | treatment | W/t dlluted medium-mineralised sodium
HR bpm 710437 | 673+15 | 775+36 | 734+1¢6 | chloride water containing methasilicic acid
SBP, mm Hg 1287+1,2 | 122,5+0,8* | 129,0+2,1 | 127,0+ 1,1 | reduces the frequency and degree of ob-
DBP, mm Hag 793+33 | 763:19 | 800218 | 770217 | structive disorders in the bronchopulmo-
RR per min 18,7439 | 17,4530 | 18,620,5 | 18,020,4 | N2TY System and improves the functional
Kerdo index: — — — ———— status of patients after COVID-19. No ad-

verse events were observed in patients

Parasympathicotonia, units

— (23,7 5,8)| - (20,4+ 3,7) |- (11,61 5,2)| — (5,0%2,4)

of the main group during the course of

Cardiac performance index

(CP1), units oL4t25

82,4 £2,0*

100,0 4,9

93,2437 steam inhalation with DMW. The positive

Hildebrandt index, units 3,81+0,1 3,8+0,9

4,2+0,8

results showed the feasibility of includ-

4106 | jng steam inhalation with diluted sodium

Notes: * — the probability of changes in the groups between the indicators before and

after treatment (p<0.05).

chloride water in rehabilitating patients
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with bronchopulmonary system disorders after COVID-
19 in sanatorium conditions.

Prospects for further research.

The inclusion of inhalations with diluted medium-
mineralised sodium chloride water containing meta-
silicic acid in the complex of sanatorium rehabilitation

for respiratory disorders in patients after COVID-19 is a
reasonable option for additional non-pharmacological
therapy of such patients, but further research is needed
to determine the mechanisms on which the therapeutic

effect is based.
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IHFANALIT MIHEPANTbHOIO BOAOIO B CAHATOPHO-KYPOPTHIW PEABINITALLIT

XBOPUX, AKI NEPEHEC/IN COVID-19
BY «YkpaiHncbkuit HAl meguuHoi peabinitauii Ta KypopTtonorii MO3 YKpaiHu» (m. Ogeca, YKpaiHa)
gushchasergeyll@gmail.com

Bu3Ha4anace egekmusHicmb BK/AYEeHHA Maposux iH2anayili 3 sikyeasnbHOH po38edeHO X/10PUOHOH
Hampiesoro MiHepasnbHO 800010 8 caHAMopHuli peabinimayiliHuli Komnaekc nayieHmis nicas nepeHeceHoi
MHeB8MOHii, BUKAUKAHOI KopoHasipycom SARS CoV-2. lMayieHmu epynu KOHMpos ompumysanu 6a308uli KOMiseKc
caHamopHoi KypopmHoi peabinimayii, Akuli eKkaro4as: enekmpogpopes 3 10% posvyuHom CaCl2 Ha OinsaHKy epyOHoi
KAimuHU, Maz2HimosasepHe onpoMiHIO8AHHA HA OinAHKY nezeHis, macax, /IQK. lNayieHmu ocHosHoOI 2pynu Ha mii
60308020 KOMM/1eKCY ompumMy8aau Kypc naposux 3 /aiKys8asnbHOK Po38e0eHO0 X/10PUGHO MiHEPAsbHOK 800010,
wo micmume memaxkpemHiegy Kucaomy. Y nayieHmis yiei 2pynu ecmaHosneHo 00cmogipHe 3MeHWeHHA Yacmomu
sunaodkie npoagie obcmpykmusHuUX nopyuweHs y bpoHxo-nezeHesili cucmemi, 00CMogipHe 3poCMAHHA Yacmomu
hizionoaiuHUX MOKA3HUKI8 (BYyHKUIi 308HIWIHE020 OUXAHHSA, MOKPAWEHHA (YHKUIOHAA6HO20 CMAHy OUXasabHOI
cucmemu 3a wkanow bopea ma ¢izuyHOi akmueHOCMi 30 mecmom 3 6-X8UsUHHOHK X000t0, 00CMOBIPHE 3HUIEHHA
pieHA Mapkepie 3ananeHHA. [o0asaHHA Kypcy naposux iHeanayill 3 niKyeanbHO po38edeHOr XA0pUOHOH
Hampiesor MiHepanbHOW 80000 00 6aA308020 KOMIMAEKCY CAHAMOPHOI KypopmHoi peabinimayii 0o3sonusno

niosuwumu io2o eghekmusHicme.

Knwouosi cnoea: COVID-19, caHamopHa-kKypopmHa peabinimayis, naposi iH2aaayii, xnaopudHa Hampiesa
MiHepanbHa 800a, cneyugiyHi 6ios102iYHO AKMUBHI KOMMTOHEHMU.

38’A30K ny6nikauii 3 naaHoBUMMM
AocnigHumm pobotamm.

Pobota € ¢parmeHtom HAP «Po3pobka andepeH-
LiloBaHUX NepcoHipikoBaHUX KOMMAEKCiB peabiniTauii
XBOPUX NiciA nepeHeceHoi KOpoHaBipycHOI iHdeKuii Ha
CaHaTOPHO-KYPOPTHOMY eTani», HOMep AeprKaBHOI pee-
cTpawii 0122U001261.

Bcryn.

MaHaemia KopoHaBipycHoi xBopobu (COVID-19),
cnpuymHeHa Bipycom SARS-CoV-2, cTBopuaa CKNaaHui
cueHapiit ana rnobanbHOI OXOPOHM 340POB’s B 3B’A3KY
3 Pi3HMMKU TUNAMK YCKNAAHEHb | piBHAMU yHKLjiO-
HaNbHMX MNOPYLLEHb Y MiNIbIMOHIB Ntofei, AKi nepeHecan
AaHy xBopoby [1]. Y nauieHTiB, nicna nepeHeceHoro 3a-
xBoptoBaHHA COVID-19, moe pOo3BMHYTMUCA NOpPYLUEH-
HS QYHKUi 30BHilWHbOrO AnxaHHa (®3[) 3 nposBamu
OOCTPYKTMBHUX Ta PECTPUKTUBHUX 3MiH, 3HUMKEHHSA
dYHKUioHanbHOro ctaHy bpoHxonereHeBoi cuctemu, oi-
3MYHOI aKTMBHOCTI Ta, AIK HACNiOK, NOTipWeHHA AKOCTI
XUTTA, WO 06yMOBNIOE HEODXiAHICTb NpOBeAeHHA pec-
nipatopHoi peabinitauii [2].

O4HUM i3 MoWKMpPEHNX MeToAiB peabiniTayii nayieH-
TiB i3 nopyweHHAMM D3/ € aepo30/bHA Tepanisa, 0CHO-
BHa nepesara AKOI NONATA€E y MOXK/INBOCTI LIBUAKOrO Ta
be3nocepeaHbOro BN/AMBY Ha OpraH-miweHb (fereHi),
6e3bosicHOCTI npoueaypu Ta MiHiMi3aUil cMCTEMHOTO
BM/IMBY Ha opraHiam xBoporo [3]. MpoTe 3HayHa Kinb-
KiCTb aBTOPiB MOBIAOM/IAE NPO NiKyBa/JbHUIA BNIUB iH-
ranauin miHepanbHUMM Bogamm (MB) Ha pi3Hi NaHKK
naToreHesy y XBopux 3 nopyteHHam ®3[ [4], y surnagi

HayKOBO-

3HUXKEHHA PIBHA Npo3anaibHUX LMTOKIHIB Ta MapKepis
3ananeHHsa [5], 3MeHLWeHHn nereHeBoi 06CTpyKLUii [6, 7],
MOAY/NOBAHHA T MOCUNEHHA CUCTEMHUX IMYHHUX pe-
akuin [8, 9], niguwieHHs piHa IgA [10], niaBuLLeHHSA
aHTMeNacTasHoi aKTUBHOCTI B opraHax auxaHHa [11].
TakoK, 3a NiTepaTypHUMKU JaHUMKU BiZLOMO MPO BNAUB
rinepToOHIYHOrO PO3YMHY Xs0pMAy HaTpito Ha nepebir
3aMaseHHA OPraHiB AMXaHHA 33 PaXyHOK MNPUrHiYeH-
HA NpaliMyBaHHA HeWTpodiniB NOANHU apaxiAOHOBO
Kucnototo [12] Ta 36inbleHHA BMICTY B eniTenianbHii
BUCTWU/IL] NereHb MOTY)KHUX aHTUMOKCUAAHTIB NpPOTU
OKWCHOTO MOLWKOAMEHHA — [IYTaTiOHy Ta TiouiaHaTty
[13].

IHranAuii 3 NikyBanAbHUMKM BOJAMW € AOBOAI BigO-
MWM TepaneBTUYHUM METOLO0M, AKM BUKOPUCTOBYETb-
CA B NiKyBaHHI pecnipaTOpHUX 3aXBOPIOBAHb i AEMOH-
CTPYE TpMBanuMii pesynbrat 6e3 nobiyHnx epekTis. AK He
napagoKCcanbHO, ane KiNbKiCTb JOCAIAMKEHDb WOoA0 Mexa-
Hi3MmiB iX NiKyBabHOI Aii AOoCcKTb HeBenuKa [14, 15, 16].

BpaxoBytouuM BuLLeHaBeAEeHe, MOXHA MNPUNYCTUTH
OOUINBbHICTb BUKOPUCTAHHA NPU3HAYEHHA aepO30/bHOI
Tepanii nicna nepeHeceHoro 3axsoptoBaHHAa COVID-19
Ha eTani peabiniTauji B caHaTOPHO-KYPOPTHMX 3aKNaaax
[2,3,17,18].

MerTta gocnigeHHs.

Bu3HayeHHA ePEKTMBHOCTI BK/IKOYEHHA Kypcy napo-
BUX iHraNALiM 3 NiKyBaNIbHO PO3BEAEHO X/IOPUAHOI
HaTPIEBOKD MIHEPANbHOK BOAOK, WO MICTUTb MeTa-
KPEeMHI€EBY KMC/IOTY B KOMNEKCI peabinitauiiHoro niky-
BaHHA NaujieHTiB nicnAa nepeHeceHoro COVID-19.
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O6’eKT i meTOAM AOCNIAXKEHHA.

Martepianom poboTu € AaHi, OTpUMaHi Npun obcTeKe-
HO 25 naujieHTiB, AKi NnepeHecnn KOPOHaBipyCHe 3axBo-
ptoBaHHA COVID-19 [U07.1, U 07.2] (7,8%0,9) micauis
TOoMY, Y BUMAAI ABO6IYHOI iHTepCTilianbHOI NHEBMO-
Hii. Bci ocobu 3HaxoAMAMCb Ha CaHATOPHO-KYPOPTHO-
My JNikyBaHHA B TOB «bBaratonpodinbHuii caHatopil
«Tenanua», micto BuHorpagis, 3akapnaTtcbka ob6nacTb,
YKpaiHa. Po60Ta 3 XBOpMMM 3LilACHIOBaNach BiAnoBiAHO
iXHbOi iHGOopMmOBaHoOi 3roaum. lMicna nepBMHHOrO ornaay
NaLieHTN BMNAAKOBUM YMHOM Bynmn po3nogineHi Ha ABi
rpynu:

1 rpyna (ocHoBHa) — 15 ocib nicna nepeHeceHoro 3a-
xBoptoBaHHA COVID-19, siki Ha /i 6a30BOro KomnaeKkcy
CaHaTOpPHO-KypopTHOI peabinitauii (BKCKP), oTpumysa-
21N NAPOBI iHranALii 3 NikyBasbHOK MiHEpasbHOK PO3-
BegeHow Bogoto (/IMPB) «Tenauua-2». Lis Boaa € ce-
peaHboMiHepani3oBaHOW (3aranbHOK MiHepanisalieto
8,0-10,0 g/L) x10pnAHOIO HATPIEBOIO, LLLO MICTUTb MeTa-
KpeMHieBYy Kncnoty optobopHy Kucnoty, 6pom Ta oz B
KOHLEHTPaLiAX MeHLWKNX 33 6aIbHEONOTiYHY HOpMY, ane
TepaneBTUYHO 3HAYMMMUX NpU iHranauiax. Cepen nawi-
€HTiB 1-1 rpynun 6yno 15 YonoBiKiB, cepeaHilt BiK AKMX
(59,8+2,1) poku.

2 rpyna (KoHTposibHa) — 10 ocib nicna nepeHeceHoro
3axBoptoBaHHA COVID-19, aki Ha Tni BKCKP oTtpumysa-
v iHranauji 3 0,9% o¢isionoriyHoro posumHy NaCl Ha Thi
BKCKP. B 2-i1 rpyni 6yno 10 4yonosgikis, cepeaHili Bik AKMX
cknapas (56,613,2) poku.

BKCKP ans ob6ox rpyn nawieHTiB BKAKOYAB: €/1EKTPOo-
dopes 3 10% posunHom CaCl, Ha AiNAHKY rPYAHOT KNITK-
HK (cuna ctpymy 0,05 — 0,1 mA/cm?, TpuBanictb 15 xB, 10
npoueayp LWOAHA), MarHitonasepHe OMNPOMIHIOBaHHSA
Ha AinaHky nerexis (150 — 300 Iy, nasep 40 m BT, 4 — 8
xB, 12 npoueayp woaHaA), macax 1a JIOK.

[OnAa npoBeAeHHA iHranAui 3actocoByBanu Napo-
BUi iHransaTop Articolo: 730-IMO. B 060x rpynax ymosu
npoBeAeHHs iHranAuin 6yan aHanoriyHMMK: Temnepa-
Typa iHranauii cknagana 352C, TpuBanictb npoueaypwu
10 xB, Ha Kypc 10 WwoAeHHUX iHranaLin.

Kputepiamm BUKAOYEHHA MauieHTiB 3 obcTexxeHo-
roO KOHTUHIEHTY Oy/n: TAXKKA cepueBO-CYAMHHA Heao-
CTATHICTb; 3arocTpPeHHs OpOHXianbHOI acTMK; THilHe
3aMaseHHA MWUI4AAUKIB Ta HABKOJIOHOCOBMX Nasyx;
NIMXOMaHKa; rocTpe 3amnajeHHA ropTaHi, Hoca, ropna;
nereHeBa KpOBOTEYA; BaXKKi XPOHIYHI 3axBOpPHOBaHHA
AMXaNbHOI cMCTEMM (OHKOJOTIYHI 3aXBOpPHOBAHHA, Ty-
6epKynbo3); CTaHW, WO BMMAratoTb XipypriyHoro BTpy-
YaHHA B MOPOXHWUHI HOCA, rOPTaHI.

MauieHTn 1 rpynu oTpMmyBaaW NapoBi iHranAuii 3
JIMPB, AKy OTpMMYyBanu LIAAXOM pPO3BeAEeHHs cnab-
KOTEePMa/ibHOi  BMCOKOMIHEPanisoBaHOI  BYI1E€KUCNOT
3aNi3MCTOi KPEeMHIEBOiI X/IOpUAHOI HATpieBOi BoAM 3i
cBepanoBuHM (cBp.) Ne 18-T y cnieBigHoWweHHi 1 go 4
cnabKomiHepanizoBaHOW TiApPOKapbOHATHOW Kasbl,i-
€BO-HaTpieBo0 Bogoto cep. Ne 757. 3aranbHa miHepa-
nisauia sogu csp. Ne 757 cknagae 0,29 g/L, i He mic-
TUTb cneundivyHMX 6ioN0rYHO aKTUBHUX KOMMOHEHTIB.
3aranbHa MmiHepanisayia soan csp. Ne 18-T cknapgae
39,90 — 47,4 g/L, BmicT HaTpito Ta Kanito cknagae 13202
— 15810 mg/L, BmicT xnopuais cknagae 23578 — 28013
mg/L. Y niaBuLEHUX KOHLIEHTPALaX uA MmiHepanbHa
Boga (MB) micTuTb Taki cneundiyHi 6ionoriyHO aKTUB-
Hi CNONYKK, AK MeTakpemHieBa kucnota — 63,0 — 146,0
mg/L, opTobopHa kucnota — 20,0 — 120,0 mg/L, 6pom

—10,0 - 80,0 mg/L, nog — 1,0 — 7,0 mg/L Ta 3anizo — 9,0
—250,0 mg/L.

Mpwn po3seseHHi BUCOKOMIHEPanNi3oBaHOI BoAW CBP.
Ne 18-T y cniBBigHowWweHHi 1 Ao 4 cnabkomiHepanizoBa-
Hoto Bogoto cBp. Ne 757 y caHaTopii «Tenanuya» oTpumy-
toTb MB 3 3arasbHOlO miHepanisauieto 8,0 g/L—10,0 g/L
Ta BMiCTOM MeTaKpPeMHIEBOI KUCNOTH (HZSioa) 38,0 mg/L
— 82,0 mg/L. OtTpumanra JIMPB 3a XiMmiYHMM CKNa40M Xa-
paKTepPU3YETLCA, AK CepegHbOMIHEPAi30BaHa Xnopua-
Ha HaTpieBa. KOHTPOAbHUIA XiMiYHWMI aHaNi3 NOKa3as,
o 3aranbHa MiHepanisauia cknagae 9,06 g/L, Bmict
HaTpito Ta Kanito — 3,00 g/L, BmicT xnopuais — 5,19 g/L.
Y niguweHnx KoHueHTpauiax ua JIMPB mictutb Taki
cneundiyHi 6ioNoriyHo aKTUBHI KOMMNOHEHTU, K MeTa-
KpemHiesa kucnota — 49,05 mg/l (npu 6anbHeonoriy-
HOI aKTUBHIM mexi Big 50,0 mr/n), opTobopHa Kncnota
— 24,80 (npu 6anbHeonoriyHii akTUBHIN mexi Big, 35,0
mg/l), 6pom — 3,52 mg/l (npu 6anbHeoNOriYil aKTUBHIN
mesi Bia 25 mg/l) Ta oa — 0,21 mg/l (npun 6anbHeonori-
il akTUBHIM mexi Big 5 mg/l) [19].

MauieHTn 2 rpynu OTPUMyBanM MNapoBi iHranAauji 3
oisionoriyHum 0,9 % posunHom NaCl 3a aHanoriyHowo
CXEeMOI0, 3 MeTOH 3MeHLIEeHHs epeKTy naauebo.

3a gaHumu cnipometpii (CnipomeTtp MIR Spirobank
II) ouiHtoBanu ®3[: KUTTEBY EMHICTb nereHb (MEN),
¢dopcoBaHy HEJT (DPHKE/). XapaKTep Ta BM3HAYEHICTb
BEHTUNALMHMX nopyweHb (BIM) ouiHoBanu y nopis-
HAHHI 3 pedepeHTHMMM BenndnmHamu. OuiHoBann pe-
3yNbTaTU TeCTy 3 6 — TU XBUJIMHHOK XOAOM, MepeHo-
cMMicTb i3MYHOrO HaBaHTaXKEHHA 3a LWKasiow bopra
Ta NyNbCOKcMMeTpIto. JocniarKysanu GyHKLiOHaNbHUNA
CTaH cepLeBO-CYAMHHOI Ta guxanbHoOi cuctem (Ha nig-
CTaBi BU3HaYeHHA iHAEKCY pobOTH cepus, a TaKOXK B3a-
EMOBILHOCUH Mi¥ CepLEeBO-CYAMHHOI Ta AWMXaNbHO
cuctemMamu — iHaeKke Xinbaebpanara (1X)); ctaH ToHycy
BeretaTMBHOI HepBOBOi cuctemu (iHaekc Kepao) (IK).
OuiHoBaNM CTaH CaMOMNOYYTTA, aKTUBHOCTI, HACTPOIO Ha
nigctasi pesynbTtatiB aHKeTyBaHHA «CAH».

CTaH TOHyCy BereTaTMBHOI HEPBOBOi CUCTEMM BU3HA-
Yyanu 3a popmynoto IK: IK = (1 — AAT/4CC)x100, ge AAT
— piactoniyHui apTtepianbHmn Tnck, YCC — yactoTa cep-
LLeBUX CKOpOYeHb 3a 1 XB.

BusHayeHHa iHaekcy poboTtu cepua (IPC) nposoau-
m 3a dopmynoto: IPC = (CAT” YCC) / 100, ae CAT — cuc-
TONIYHWUI apTepianbHU TMcK, YCC — yacToTa cepLeBumx
CKOpoYeHb. BusHaueHHa IX nposoaman 3a dopmynoto:
IX=4CC /YA, ae YA — yactoTa ANXaHHA.

CTaTUCTUYHY 0BpobKa OTPMMAHWUX OAHUX 3AilCHe-
HO MeToZaMM BapialiiHOi CTAaTUCTUKK, B TOMY uYmchi 3
ypaxyBaHHAM cepeaHbOoi BENNYMHM, iXHbOI MOMWIKM,
cirmanbHOi OUiHKKM, KpuTepito poctoBipHOCTI Piwepa-
CT'tofileHTa, OTPUMAHMX AaHUX 3 BUKOPUCTAHHAM MaKe-
TiB nporpam ana MK (Microsoft Excel).

JocnigxkeHHA npoBoAnNOCA BigNOBIAHO A0 [eNnbCin-
CbKOI AeKnapauii Ta cxBaneHo |HCTUTYLiMHO KoMmicieto
3 6ioeTkn (npotokon Ne 6 Big 18 cepnHa 2022 p). IH-
dopmoBaHa 3roga 6yna oTpMMaHa Bif YCiX y4aCHUKIB
nicna o3HalloOM/IEHHA 3 yciMa 0cobaMBOCTAMM AOCAi-
OMKEHHA.

Pe3ynbTatu AocnigeHHs Ta ix 06roBopeHHs.

[o noyaTky nikyBaHHA y 19 (76%) oci6 obox rpyn
HaMbiNbW YaCTUMK CKapramu 6ynnm 3aguuiKa npu 3BU-
YaliHomMy ¢i3M4HOMY HaBaHTaXKeHHi, BTOMJIIOBAHICTb,
CyXMi HanagonoAibHWin Kawenb. 3aguilKa 3'aBasanaco
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npy HesHayHoMy ¢isnyHOMY HaBaHTa- Tabauua 1 — AMHamiKa NOKa3HMKiIB GYHKLii 30BHILUHbOIO AUXaHHA

YKEHHI (X0A4iHHA No piBHilN NOBEPXHI).

y NauieHTiB nicnA nepeHeceHoro 3axsoptoBaHHa COVID-19, (Mim)

Micna nposeAeHHA Kypgy BKCKPVBMA;B' 1 rpyna (ocHoBHa) 2 rpyna (KOHTpOAbHa)
p,aTKopmm_sa;TocyBaHHﬂM iHranALii MoKa3HUKM o icnn o Micnn
y na.”-'EHT'B rpymnu cnocrgpwanacn AO'_ NiKyBaHHA | NiKYBaHHA |NiKyBaHHA | NiKyBaHHA
CTOBIPHA NO3UTMBHA ANHAMIKE y BUTNAAL Tyen | 3,42+0,08| 4,15+0,1* [3,40£0,2|3,55£0,2
Z)MGHL”_?””" npoAgIs pec”'pag?p”og'”'”c' OHEN, L 33+0,1 [3,8£0,09% | 3,2¢0,3 [ 33£0,2
Biy':'(”'”;" a3aca£nj;mpe;§ecm?;n§;mEn;o;g O®B _, I/min 2,2£0,05| 2940,2* | 22402 | 2,6£0,2
AAYTTA 33/ ) OPTa I rbcokcimerpin, SpO, % 96,1+0,2 | 98,340,2 96,5+ 0,2 97,1+ 0,2
(ouiHKa mosknMBOCTI nepeHocumocTi di- 3 6 26202 | 14201* | 20204 [ 15202
3MYHOrO HaBaHTa)KeHHA MaljieHTamu) Ta a'”""”ma'ﬁ am . ; . . ; — s ; - . ; -
Kawnio Big (2,61’0,2) 6anie oo (1,421'0,1) Kawenb, 6anm 2,8+0,3 1,7+0,1 20+04 | 1,3+0,2
6anie (p<0 001) 36ibIWMAACh WBMUAKICTb TecT 3 6-xB X04,0t0, METPU 345,0+23,3| 419,0£28,6* | 361+20,3 |398,0+25,4
XOAM 33 6-TU XBWUAMHHWUM TECTOM, 3MEH- LLikana bopra, 6anu 2,6+0,2 1,4+0,3* 2,510,2 1,8+0,4
7

WeHHAM Y4acTOTU BUABNEHUX O3HaK 06_ Mpumitku: BIPOTIAHICTb 3MIH MO rpynax MIXK MOKasHMKamMy A0 Ta NICNA NIKYyBaHHA

ol . (p<0,05).
CTPpyKUll Yy 6p0HXOIIEFEHEBIM cucteml BiA,

(53,3+£12,9) % po (13,3+8,7) % (p<0,05),
Ta 36inbluMnach BiANOBIAHO YacToTa BU-

Tabnuua 2 — AuHamika 6ioXimiuHMX NOKa3HUKIB y NaLLiEHTIB
nicna nepeHeceHoro 3axsoptoBaHHA COVID-19, (Mtm)

AB/IEHHA HOPMA/NIbHUX 3HAaY€Hb NMOKA3HU- 1 rpyna (ocHoBHa) | 2 rpyna (KOHTpo/ibHA)

KiB @3,y 6 ocib. B 2-11 rpyni Wi NOKa3HMKK MoKasHUKK o Micna o Micnn

He Habynu [OCTOBIPHUX 3HAyeHb. [aHi NiKyBaHHA| 1iKyBaHHA |ikyBaHHA| NiKyBaHHA

NyNbCOKCMMETPIT y 0cib 060X rpyn 3Haxo- | C-peakTusHuii npoTein 1o me/| 39219 [0,9£0,6% 163619i 1,29 0,09

ANNNCb Y Mexkax pedepeHTHUX 3HayeHb (P_e¢epe”T”'3”a‘*e”“”< mg/1) )

(rabnuua 1). ?"gg;‘”g;ﬁ:i swavenrn 2-4g/) | #9£03 [41£02% (3603 | 34%02
Y naujeHTis 1-i rpyni B mexax pede- LPEPEP g

PEHTHMX 3Ha4yeHb AocToBipHO (p<0,05)
3MEHLIWINCA MOKa3HUKN MapKepiB 3a-
nanbHOI peakuyii: BMicT C-peakTMBHOro NpoTeiHy 3HU-
3uBca Big (3,9%1,9) mr/a ao (0,9+0,6) mr/n, a BmicT i-
6puHoreHy — Big (4,910,3) g/l oo (4,1+0,2) r/n (tabnanya
2).

3a npeactaBAEHMMU  OAHUMU  TEMOAUHAMIYHUX
NMoKasHWKiB B 060X rpynax naujieHTiB crocTepiranacs
3MEHLEHHA HaBaHTaXXeHHA CMMMNATOTOHIYHOIO BNANBY
Ha cepLeBO-CyaMHHY cucTtemy 3a iHgekcom Kepgo, no-
NiNWeHHs iHAeKcy poboTn cepusd, 36eperkeHHs piBHA
iHoeKca XinbaebpaHTa, WO CBiAYMTbL NPO 36eperKeHHs
MiXKcucTeMHOro 6anaHcy cepueBo-CyANHHOI Ta AUXanb-
HOI CUCTEM | aleKBAaTHE HaBaHTaXeHHA Ha cepLeBo-Cy-
OVHHY CUCTeMyY 3aCTOCYBAHHA NApOBUX iHFaNALIN y naLi-
€HTIB 060X rpyn. Ane y nauienTis 1 rpynu uj 3miHu 6inbLu
BM3HAYeHi, NPO WO CBIig4YNTb OOCTOBIpPHE 3MEHLUEHHSA
IHaekca Kepgo (Big + (12,7+1,3) ym. oa. ao + (4,0%2,6)
ym. oa. Ta IPC — Big, (91,4+2,5) ym. oa. oo
(82,4+2,0) ym. og,, (tabnuusa 3).

Ona iHranauiin npu 3axsBoproBaHHAX

(p<0,05).

Mpumitkn: * — BiporigHICTb 3MiH MO rpynax MiX NMOKasHMKammM A0 Ta Nicas AiKyBaHHA

3 gaHUX NiTepaTypu BiAOMO NPO BUPAXKEHUI Tepanes-
TUYHUI edeKT iHranAauii TepmMasbHUMKU X0PUAHUMM
HaTpieBumn MB (3 BMmicTOM cipkoBoaHio, 6pomy, Moay
Ta iH.) Y XBOPUX 3 XPOHIYHUMM OBCTPYKTUBHUMM 3aXBO-
ptoBaHHAMM nerexb [8, 14, 20, 21].

3a pesynbraTamu iHGOPMALIMHOTO MOLWYKY AaHWUX
WoAo BNAMBY iHransuii 3 MB, go o¢isnko-ximiyHoro
CKNaAy SIKUX BXOAATb B pi3HMX dopmax KpemMHili un 6op
Ha nepebir 06CTPYKTUBHMX 3aXBOPIOBaHb JlereHb HaMu
He BUABNEHO. Ane B eKCNepUMEHTaNIbHUX LOCNIAKEH-
HAX 6y/N0 MOKas3aHo, WO CybXpPOHIYHMIA Ta KOPOTKO-
YacHUI BNMB CMNONYK KPEMHIi0 YMHUTb Bnarocnpuat-
NIMBUWA BNJIMB Ha MeXaHi3MW PecnipaTOpHOro 3axmcTy,
CTUMYAIIOIOYM IMYHHY CUCTEMY 3@ PAXYHOK 36inblueHHA
KinbKocTi HenTpodinis, T-nimpoumtie, NK-KniTMH Ta
aKkTMBaUil paroumTie (3abesneyeHHA 40OATKOBOrO BU-

Ta6bnuua 3 — [luHamika NOKa3HUKIB cepL,eBo-CyaUHHOT CUCTEMU Y
naujieHTiB nicna nepeHeceHoro 3axsoptoBaHHA COVID-19, (Mtm)

6poHX0NereHeBOi CMCTEMM 3aCTOCOBYHOTb
FNOTOHIYHI Ta riNepPTOHIYHI PO3YMHM Ni-
KapCbKMX 3acobiB B 3a/1eKHOCTI Big, oco-
6AuBOCTeEl MaTo/NOriYHMX Mpouecis. 3a-

[MoKa3HUKK Lo

1 rpyna (ocHoBHa) |2 rpyna (KOHTpPO/bHA)

MicnAa [o Micna
NiKYBaHHA | NiKyBaHHA | NiKyBaHHA [NiKyBaHHA

ctocoBaHa MPB cBp. N2 18-T 3 3aranbHoto

. . . . YCCya./min 71,0+3,7|673+15|775+3,6 |73,4+1,6
miHepanisauieto 8,0 — 10,0 g/l 3anobirae va/ PEE
PO3BUTKY rineppeakTMBHOCTI HpoHxiB. |ATC, mm Hg 128,7+1,2) " oy |129,0%2,1[127,0+1,1
TepanesTiyHa edekTuBHiCTb BKCKP i3 3a- | 0p 0 79,3+3,3|76,3+1,9 | 80,0+ 1,8 77,0+ 1,7
CTOCYBaHHAM KypCy MapoBMX iHranaAuin 3
MPB cBp. Ne 18-T caHaTopito «Tenanya» |4A43a 1 min 18,7+3,9|174+3,9|18,6+0,5|18,0+0,4
0byMoOB/iIeHa 3MEHLUEeHHAM NpPOosABIB 33~ [ |1 nexc Kepao: ‘(12,7 R . .
nanbHOro npouecy y BpOHXONEreHesiit | cymnatukotonis, ym. oa. £13) | (a,0%2,6) [f (145%3,5)+(7,0£2,7)
chcreml, !103VITVIBHI/IM PETYNIOIO4MM BN MapacMmnaTuKOTOHiS, —(23,7 -(20,4¢ | —(11,6% |_ (5,0£2,4)
BOM Ha AjANIbHICTb PELLENTOPHOIO anapaty |ym. oaummuj +5,8) 37) 5,2) ,0£2,

nereHis. Cnig, gogaTtn, WO A0 CKNagy Uiei

xnopuaHo-Hatpiesoi MPB BxogATb cne- |oauHuui

IHaeKc poboTu cepus (IPC), ym.

91,4+2,5|82,4+2,0%|100,0+4,9|93,2+3,7

uMoivHi 6ioNOrYHO aKTUBHI KOMMOHEHTY,

IHaeKce XinbaebpaHaTa, ym.oA.

3,8+0,1 | 3,8+09 | 42+0,8 | 41+0,6

O B NeBHil mipi 06yMOBNIOE, Ha Hally
OYMKY, NikyBanbHi BnactusocTi uiei MPB. (p<0,05).

Mpumitkn: * — BiporigHICTb 3MiH MO rpynax MiX NMOKasHMKammM A0 Ta Nicas NiKyBaHHA
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pobHuuTtBa APK, WO CNpUAE BUBEAEHHIO 3 NlereHb iH-
deKuitHMX areHTiB), i cnoctepiranack nponidepadis i
aKkTuBaLia CD8+ T-KNITWH Ta y MeHLWin KinbkocTi — CD4+
T-kniTnH [22, 23, 24]. binbw Bigomo npo 6ionoriyHi Ta
TepaneBTUYHI edeKTn KpemHiesux MB, B ToMy uuchi
B H6anbHeonorii (Npu ix NUTHOMY BUKOPUCTaHHI Ta 3a-
CTOCYBaHHi y BUMNAA} BaHH), BHAC/NiA0OK YOro 34ilcHIo-

MB y KOMNAEKCi 3 CAaHAaTOPHO-KYPOPTHUM NiKyBaHHAM
CTMUMYNIOIOTb Ta/abo BiAHOBAIOIOTbL MPUPOAHI 3aXUCHI
MEXaHi3MM opraHiamy, noserwyoTb nepebir pecnipa-
TOPHMX 3aXBOPIOBaHb, MOKPALLYHOTb AKICTb KUTTA NaLi-
EHTIB.

BucHoBKM.

TaKMM YMHOM, KypcOBe 3aCTOCYyBaHHA MApOBMUX iH-

€TbCA eHTepocopbuito, aaresis MiKpoopraHiamis; Hop-
Manizauisa 6anaHcy NepeKUCHOro OKUCHEHHs niniais/
AHTMOKCMAAHTHOIO 3aXMCTy Ta MOZAYNHOYNI BNINB HA
6apo- i xemopeuenTopn (30BHIWIHE 3acTocyBaHHA) [25
— 30]. Tako cnif BpaxoByBaTW AaHi woao 6ionorivHoi
Aii Ta BNAMBY Ha 340pOB’A NIOAMHU TaKOro Mikpoene-
MeHTY, K 6op [26, 30, 31 — 35]. Y ubomy acnekTi cnig,
3raflaTv KOHULEMLUi0 ropmesncy Ta posb ropmesucy B
riapoTepmanbHUX MeToAax NikyBaHHSA [36].

Y 3aK/Il0YeHHI cAif, BKasaTu, WO Ha BigMiHy Bif na-
POBMX iHraNALIN B AOMALLHIX YMOBAaX, 3Ha4YHO Binbwni
edeKT [A0CArAeETbCA B YMOBAX CAHATOPHO-KYPOPTHOrO
3aKnafly yepes HaABHICTb GAKTOPY BiAMOUMHKY, 3MiHY
KNnimaTy Ta edekTy Bif iHWKMX npoueayp y KOMMIEKC
peabinitay,ii [37, 38]. Nosigomnsetbcs npo 6aarocnpwm-
ATAVBUA BMNJIMB CAHATOPHO-KYPOPTHOrO iKYBaHHA 3
BMKOPUCTaHHAM 6anbHeonoriyHmnx 3acobis Ha nepebir
3aXBOPIOBaHb OPOHXO-/IereHeBoi, cepLeBo-CyANHHOI,
renatobiniapHoi cucTtemu, OMOPHO-PYXOBOro anaparty
ToLwo [39-44]. MO3UTUBHMI BMNIMB YUHHMKIB CAHATOPHO-
KYPOPTHOrO JliKyBaHHA Ha HACTPiN, AKICTb CHY, piBeHb
penpecii MiHimi3ye ncuxonorivyHi Hacaigky, wo 36epira-
toTbCA nicia nepeHeceHoi COVID-19 iHdekLu,ii i noB’a3aHi
3 BMJIMBOM XPOHiUYHOro ctpecy [45]. TobTo, iHranauii 3

ranauii posseseHo cepegHbOMIHEPAi30BaHO X10-
PUAHOI HAaTPIEBOIO BOAOID, AKA MICTUTb METAKPEMHIEBY
KMUCNOTY, 3MEHLLYE YacCTOTy Ta CTyNiHb OOCTPYKTUBHMUX
nopyweHb y OpoOHXo-nereHeBin cucTemi, NoKpallye
dYHKUiOHaNbHUIA CTaH nauienTiB nicna COVID-19. Mo-
BiYHMX ABULL Y NALIEHTIB OCHOBHOI rpynu nig, Yac npo-
BEeAEHHA Kypcy napoBux iHransauin 3 MPB He cnocte-
piranocb. OTpMMaHi NO3UTUBHI pe3ynbTaTM MOKasanu
OOUiNbHICTb BKIKOYEHHA MapoBUX iHranALin 3 posseae-
HOM XNOPUAHO-HATPIEBOIO BOAOK A0 KOMM/IEKCY pea-
6iniTauii nauieHTiB 3 NopyLeHHAMM BPOHXO-/1ereHeBoi
cuctemi, nicna nepeHeceHoro COVID-19, B caHaTOpHMX
yMOBaXx.

MepcnekTMBM NOAANBLUNX [OCNIAKEHD.

BKAOYEHHA [0 KOMMNAEKCY CaHaTOPHO-KYPOPTHOI
peabiniTay,ii iHranauin 3 po3BeaeHolo cepeaHbOMIHEpa-
Ni30BaHOIO XIOPUAHOK HAaTPIEBOK BOAOHD, AKA MICTUTb
MeTaKPEMHIEBY KMCNOTY, NPU pecnipaTtopHMX NOpyLUEH-
HAX Y nauyieHTiB nicna COVID-19 e obrpyHTOBaHUM Ba-
piaHTOM A0AaTKOBOI HepapMmaKoioriyHoT Tepanii Takmx
XBOPWX, ane HeobXigHi noganblui AOCNIAKEHHS, LWoA0
BM3HAYEHHA MeXaHi3MiB, Ha AKMX Ba3yeTbca NiKyBasb-
HUI edeKT.
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IHFANALIT MIHEPANIbHOIO BOJOIO B CAHATOPHO-KYPOPTHIW PEABINITALLT XBOPUX, fIKI MEPEHEC/IN
CoVID-19

MNonbliakosa T. B. Hacibynnin b. A., Nywa C. I, Kanpow A. B., Onewko O. ., baxoagina O. ., Koesa X. O.

Pestome. Moasa HoBoro 3axBoptoBaHHA COVID-19 i Moro wemaKe NOWMPEHHA CBITOM NOCTaBUAO nepes ¢axis-
LAMKW OXOPOHW 340POB’A 3aBAAHHA He TiIbKM NOB’A3aHi 3 3an0biraHHAM, LWBUAKOK AiarHOCTUKOM iHbeKLi Ta Ha-
AaHHAM creLjianizoBaHOi MeauYHOT 4ONOMOrW, ane 1 peabiniTaLiero TaKMX XBOPUX Y CAHAaTOPHO-KYPOPTHUX YMOBAX.
OaHUM 3 MeToAiB peabinitauyii npu 3axBoptoBaHHAX BPOHX0NEreHeBOT CUCTEMMU € iHraNAL,i, B TOMY YMCAi 3 MiHepab-
HUMM Bogamm (MB) pisHOMaAHITHOTO KaTiOHHO-aHIOHHOTO CKNaay.

Mema 0ocniduceHHA — OLiHKa ePEeKTUBHOCTI BK/IKOYEHHA NAPOBUX iHFANALIM 3 NiKyBa/IbHOO PO3BEAEHOI X/0-
PUAHOK HATPIEBOD MiHEpPa/sbHOK BOAOH, L0 MICTUTb METAaKpPEMHIEBY KMCIOTY B CaHATOPHUI peabinitauinHunii
KOMMAEKC y NaLieHTiB nicna nepeHeceHoro COVID-19.
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06’ekm i memodu docnidxeHHA. o baratonpodinbHoro caHatopito «Tenamua» (micto BuHorpagis, 3akapnat-
CbKa 06n1acTb, YKpaiHa) noctynuao 25 ocib nicns nepeHeceHoi MHEBMOHIT, BUKNMKaHOT KopoHaBipycom SARS CoV-2
(7,8+0,9) micsis Tomy, AKX BYN0 PO3NOAINEHO BUNALKOBUM YMHOM Ha ABi rpynu. 1-a rpyna (ocHoBHa) — 15 ocib Ta
2-a rpyna (KoHTponbHa) — 10 ocib. O6uaBi rpynu oTprumMyBasiv 6a30BKUIt KOMNIEKC CAaHAaTOPHOT KypopTHOI peabiniTa-
Ljii, AKMI BKIOYaB: enektpodopes 3 10% po3umHom CaCIZHa LINAHKY rpyAvHN MarHiTonasepHe ONPOMIHIOBAHHA Ha
OiNAHKY nereHis, macax, JI®K. [ns npoBeAeHHA iHransauili 3actocoByBanu naposuii iHranaTop Articolo 730-1IMO.
MNepuwa rpyna nawieHTiB Ha TAi 6a30BOro Kypcy oTpMMyBasa naposi iHransuii 3 MB Temnepatypoto 359C, TpuBanictb
npoueaypu cknagana 10 xB, (Kypc BkAtoyas 10 wopeHHUX iHranauiin). pyra rpyna Ha T1i 6a30Boro Kypcy oTpu-
MyBana 3a aHa/NorYHO CXeMoto NapoBsi iHranauii 3 ¢isionoriyHnm 0,9 % posumHom NaCl, wob 3meHWwUTN edekT
nnaue6o.

Pe3ynemamu. KypcoBe 3acTocyBaHHA MNApOBMX iHranaui 3 MB y nauieHTiB OCHOBHOT Fpynu cnpusano AoCToBip-
HOMY 3MEHLLEHHI0 YacTOTW BMMAAKIB NPOABIB 06CTPYKTUBHUX NOPYLUEHb Y BPOHXO-NereHeBili CMCTeMi, OCTOBIPHO-
MY 3POCTaHHI0 4YacToTH }i3i0N0rYHUX MOKA3HMKIB GYHKLii 30BHILHBOrO AMXaHHA, MOKPALLEHHIO PYHKLiOHaNbHOIO
CTaHy AMXanbHOI CMCTEeMM 3a WKaioto bopra Ta ¢isMyYHOT aKTMBHOCTI 33 TECTOM 3 6-XBUJIMHHOIO X0A4,0t0, Ha GOHi 40~
CTOBIPHOIO 3HWMMKEHHA PiBHA MapKepiB 3ananeHHs — ¢ibpuHoreHy Ta C-peakTMBHOIO NPoTeiHy.

BucHoeku. Hawe pgocnigyKeHHs nokasano, Wo AofaBaHHA A0 6a30BOro KOMMNIEKCY CaHAaTOPHOI KypOopTHOT pea-
6iniTawii Kypcy napoBux iHransLiii 3 NikyBasibHOK PO3BEAEHO X/IOPUAHOI HATPIEBOK MiHEPAsIbHOK BOAOH Nij-
BULLYE MOrO ePeKTUBHICTD.

Kntouosi cnoea: COVID-19, caHaTopHa-KypopTHa peabinitauia, naposi iHranauji, xaopuaHa HaTpieBa miHepasib-
Ha Boga, cneumndiyvHi 6ioNoriyHO akTUBHI KOMMOHEHTM.

MINERAL WATER INHALATIONS IN SANATORIUM REHABILITATION OF PATIENTS AFTER COVID-19 DISEASE

Polshchakova T. V, Nasibullin B. A., Gushcha S. G., Kaprosh A. V., Oleshko O. Y., Bakholdina E. I., Koieva K. A.

Abstract. The emergence of a new disease, COVID-19 and its rapid spread around the world set the tasks for
healthcare professionals not only related to the prevention, rapid diagnosis of infection, and the provision of
specialized medical care but also the rehabilitation of such patients in sanatorium-resort conditions. One of the
rehabilitation methods for diseases of the bronchopulmonary system is inhalation, including mineral waters (MW)
of various cationic-anionic compositions.

The work aims to evaluate the effectiveness of the including steam inhalations with diluted sodium chloride
mineral water (SCMW) in a sanatorium rehabilitation complex for patients suffering from COVID-19.

Materials and methods. The multidisciplinary sanatorium “Teplitsa” (Vinogradov, Transcarpathian region,
Ukraine) received 25 people suffering (7.8+0.9) months from the disease pneumonia coursed by the SARS CoV-2
coronavirus, distributed randomly into two groups: 1st group (main)— 15 people and 2nd group (control) — 10 people.
Both groups received a basic complex of sanatorium resort rehabilitation (BCSRR), which included electrophoresis
with a 10% CaCI2 solution on the sternum area, magnetic laser irradiation on the lung area, massage, and exercise
therapy. For inhalation, an Articolo 730-IMO steam inhaler was used. The first group of patients on the background
of BCSRR received steam inhalations with SCMW at a temperature of 352C; the procedure duration was 10 minutes
(the course included 10 daily inhalations). The second group, in addition to BCSRR, received steam inhalations with
a physiological 0.9% NaCl solution, similarly to reduce the placebo effect.

Results. The course use of SCMW steam inhalations contributed to a significant decrease in the incidence of
manifestations of obstructive disorders in the bronchopulmonary system, a significant increase in the frequency
of physiological parameters of the function of external respiration, an improvement in the functional state of the
respiratory system according to the Borg scale and physical activity according to the 6-minute walk test, and a
decrease in the level of markers inflammation — fibrinogen and C-reactive protein.

Conclusions. Our study showed that adding a course of MRI steam inhalations to the basic complex of the
sanatorium resort rehabilitation increases its effectiveness.

Key words: COVID-19, sanatorium-resort rehabilitation, steam inhalations, sodium chloride mineral water,
specific biologically active components.
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Proshchenko O. M., Govseev D. O.

ESTIMATION OF PROGNOSTIC SIGNIFICANCE OF PELVIC ORGAN PROLAPSE
PREDICTORS AFTER HYSTERECTOMY IN MENOPAUSAL TRANSITION PERIOD

Bogomolets National Medical University (Kyiv, Ukraine)
proshchenko777 @gmail.com

The article presents a statistical analysis of the data on the prognostic significance of such predictors of pelvic
organ prolapse as vaginal delivery, parity, surgical or traumatic delivery, age at menopausal transition, overweight
and obesity, hysterectomy, stigma of undifferentiated connective tissue dysplasia, and the rs1800012 polymorphism
of the procollagen type | alpha (o) 1 COLIAL gene. The study examined 60 patients with pelvic organ prolapse of
the third and fourth degree (according to the POP-Q classification) and 60 women without pelvic floor dysfunction.
We used the chi-square single-factor analysis method to assess the possible impact of each factor. To determine the
combined effect of all factors on the risk of pelvic organ prolapse, binary logistic regression was used to calculate
the odds ratio. Results with p<0.05 were considered statistically significant. High vaginal delivery parity (OR: 2.569;
95% Cl: 1.106-5.967), genetically determined undifferentiated connective tissue dysplasia (OR: 3.788; 95% Cl: 1.664-
8.624), hysterectomy (OR: 2.569; 95% Cl: 1.106-5.967), and age over 50 (OR: 2.380; 95% Cl: 1.050-5.393) demon-
strate an etiological link with the development of pelvic organ prolapse, and their combined effect increases the risk

of pelvic organ prolapse.
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Introduction.

Pelvic organ prolapse is a prevalent disease world-
wide, which, despite not being life-threatening, has a
significant negative impact on the quality of life [1, 2].
Modern studies declare that the risk of surgical inter-
vention in women under 80 years of age for this pathol-
ogy is 12.6% [3]. Therefore, with the increase in life ex-
pectancy, the number of women who will need medical
care for pelvic organ prolapse will increase in the near
future. And the issue of identifying predictors of this pa-
thology and creating appropriate prevention strategies
is relevant today. A clear understanding of the risk fac-
tors not only contributes to the development of preven-
tion strategies but also helps in preoperative counselling
and predicting the effectiveness of treatment.

The pelvic floor, creating resistance to intra-abdom-
inal pressure, is a key support structure for maintaining
the physiological position of the pelvic organs. Musculo-
fascial formations represent the pelvic floor. Fibro-mus-

cular elements — fascial structures — perform the role
of strengthening and supporting the walls of the pelvic
organs, and the isolated thickenings of these structures
— ligaments — perform a suspending role and are levers
of support for the application of muscle forces [4]. Cer-
tain external and internal, modified and unmodified fac-
tors can affect the topoarchitectonics and function of
the vaginal wall and fascia-covered muscles occupying
the lower pelvic aperture and as a result, be risk factors
for prolapse. These include vaginal delivery, especially
operative delivery, traumatic delivery, parity, age, BMI,
hysterectomy, and even education [5-9].

Thus, pelvic floor dysfunction is directly related to
damage to the pelvic fascial system and impaired ana-
tomical topoarchitecture, blood supply and innervation
of pelvic organs and tissues [10]. At the same time, it
remains essential to identify damaging factors for the
development of prognosis, ways of prevention, im-
provement of the effectiveness of surgical techniques
and effective rehabilitation.

The aim of the study.

To assess the risk of pelvic organ prolapse after hys-
terectomy during the menopausal transition.

Object and methods of the study.

To achieve this goal, 120 patients were examined
and divided into two groups: the main group — 60
women with pelvic organ prolapse of Ill-IV degree, and

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunm — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 — Issue 3 (170)

257



