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REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

Szkolenie skierowane do osob zajmujacych sie problematyka rehabilitacji kardiologicznej, podzielone na dwa moduty.

Modut | obejmuje zasady rehabilitacji kardiologicznej, metody diagnostyczne i terapeutyczne oraz role fizjoterapeuty w procesie rehabilitacji.

Modut Il omawia zagadnienia Kompleksowej Rehabilitacji Kardiologicznej u chorych po ostrym zespole wiericowym, po zabiegach kardiochirurgicznych,

po wszczepieniach kardiostymulatora oraz u chorych z chorobami wspdtistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ

Szkolenie skierowane do fizjoterapeutow oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii i fizjologii obreczy barkowej, podstaw artro i osteokinematyki,
charakterystyki wybranych urazéw i uszkodzen w obrebie obreczy barkowej, profilaktyki schorzen barku, diagnostyki pourazowej barku oraz praktycznego zastosowania
technik manualnych w rehabilitacji

DIAGNOSTYKA | LECZENIE MANUALNE W DYSFUNKCJACH STAWU KOLANOWEGO
Szkolenie skierowane do fizjoterapeutéw oraz studentéw fizjoterapii, obejmujace zagadnienia z anatomii stawu kolanowego, biomechaniki struktur wewnatrzstawowych,

charakterystyki wybranych uszkodzen w stawie kolanowym, diagnostyki pourazowej stawu kolanowegooraz praktycznego zastosowania technik manualnych w rehabilitacii.

PODSTAWY NEUROMOBILIZACJI NERWOW OBWODOWYCH - DIAGNOSTYKA | PRAKTYCZNE ZASTOSOWANIE W FIZJOTERAPII

Szkolenie podzielone na dwie czesci. Zajecia teoretyczne obejmuja zagadnienia dotyczace budowy komérek nerwowych, anatomii i fizjologii obwodowego ukfadu nerwowego

i rdzenia kregowego, pozycji napieciowych i pozycji poczatkowych testow napieciowych w konczynach oraz kregostupie. Zajecia praktyczne obejmuja wykonanie neuromobilizacji
dla nerwow obwodowych i opony twardej oraz przykladowe wykorzystania neuromobilizacji w jednostkach chorobowych.

TERAPIA PACJENTOW Z OBRZEKIEM LIMFATYCZNYM
Szkolenie podzielone na zajgcia teoretyczne z zakresu anatomii i fizjologii gruczolu piersiowego oraz ukladu chlonnego, objawow raka piersi, leczenia chirurgicznego,
rehabilitacji przed i pooperacyjnej oraz profilaktyki przeciwobrzekowej. Zajgcia praktyczne maja na celu zapoznanie z metodami stosowanymi w terapii przeciwobrzekowej,

praktycznym wykorzystaniem materiatow do kompresjoterapii oraz omowieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

FIZJOTERAPIA W ONKOLOGII - ZASADY POSTEPOWANIA W WYBRANYCH PRZYPADKACH KLINICZNYCH
Szkolenie obejmuje zagadnienia dotyczace epidemiologii nowotwordw i czynnikow ryzyka, diagnostyki, leczenia oraz nastepstw leczenia nowotworow
(leczenie ukladowe, chirurgiczne, chemioterapia, radioterapia), podstaw terapii pacjentow leczonych w chorobach nowotworowych piersi, ptuc, przewodu pokarmowego,

okolicy glowy i szyi, uktadu moczowo-ptciowego, ukfadu nerwowego. Czgs¢ praktyczna to cwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIAW FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zatozenia, zakres dziafan i uprawnienia terapii logopedycznej, narzedzia diagnozy logopedycznej,

grupy pacjentow objetych terapia logopedyczna (dzieci z opdznionym rozwojem mowy i dorosli, m.in. pacjenci z afazja, SM, choroba Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkcje ukfadu ruchowego narzadu zucia, wspolne obszary dziatania fizjoterapeuty i logopedy.

Czesc praktyczna obejmuje studium przypadku: ¢wiczenia - ksztaltowanie umiejetnosci $wiadomego i prawidiowego operowania oddechem.
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NOWE ROZWIAZANIE W LECZENIU,
TERAPII I PROFILAKTYCE KREGOSLUPA

Na polskim rynku pojawita si¢ niedawno doskonata mata do leczenia, terapii i profilaktyki schorzen kregostupa
i plecow StimaWELL®120MTRS. Technologia oparta jest o najnowsze know-how niemieckiego producenta firmy Schwa
Medico GmbH, znanego od 40 lat producenta urzadzen w branzy medycyny holistycznej, a w szczego6lnosci elektrostymulacji.

= StimaWELL"

Wylaczny dystrybutor w Polsce warszawska firma SLOEN Sp. z 0.0. wprowadzita we wrzesniu 2017 roku
mate StimaWELL®120MTRS na polski rynek tuz po zaprezentowaniu jej na tegorocznych targach Rehabilitacja 2017
w todzi. Produkt zdobyl uznanie specjalistow, ktorzy uhonorowali go zlotym medalem targéw! Firma SLOEN, jako
sponsor strategiczny, bierze takze udziat w XIII Konferencji Polskiego Towarzystwa Fizjoterapii, ktora odbedzie sie
w dniach 24 i 25 listopada 2017 w Pabianicach, gdzie bedzie mozliwo$¢ zapoznania si¢ z urzadzeniem i uzyskania o nim
blizszej informacji — serdecznie zapraszamy!

StimaWELL®120MTRS to wysokiej jakosci dynamiczny system terapii plecéw i kregostu-
pa, ktory zostat zaprojektowany z wykorzystaniem najnowszych osiggnie¢ technologicznych
w tej dziedzinie. Dwunastokanalowa mata StimaWELL®120MTRS umozliwia teraz pacjentowi
wielowymiarowy system leczenia kregostupa, kazdy zabieg trwa od 20 do 30 minut i jest
naprawde skuteczny. Szczeg6lne znaczenie ma fakt, iz urzadzenie to zostalo wyposazone w do-
ceniony na niemieckim rynku elektrostymulator StimaWELL® pracujacy w zakresie niskich
i srednich modulowanych czestotliwosci w zakresie od 0 do 100Hz i 2000 do 6000Hz (prad
dwufazowy, symetryczny, prostokatny), ktore z tatwoscig pokonuja bariere skory i docieraja do
najglebszych warstw migsni. System zostat zaprojektowany gtownie do terapii bolu, terapii mie-
$niowej 1 masazu (4 w 1). Twoj pacjent skorzysta ze zwigkszonego zakresu opcji, ktore mozesz
mu teraz zaoferowac! Dodatkowo, nalezy wiedzie¢, ze mata zostata wyposazona w 24 elektrody,
ktory sa podgrzewane do 40°C.

System StimaWELL®120MTRS zapewnia kompleksowy pakiet do profilaktyki i leczenia ostrych i prze-
wlektych choréb plecow. Mata wyposazona jest w szeroki wachlarz mozliwosci programowania w zalezno$ci od modulacji
i ustawien uruchamiamy terapi¢ bolu, budowe miegsni, relaksacj¢ migsni, a takze roznego rodzaje masaze, takie jak stukanie,
gtadzenie i1 ugniatanie. Opatentowana technolgia StimaWELL®120MTRS to dla pacjenta skuteczny, glgboko relaksujacy
system terapii. Dwie z wielu zalet stymulacji $redniej czgstotliwo$ci w porownaniu z innymi typami to osiggniecie wysokie-
go poziomu kompatybilnosci pacjentdow i kojace uczucie, generowane przez przeptyw pradu elektrycznego. Ten proces ak-
tywuje silne skurcze mig¢éniowe 1 zapewnia wigksze obszary leczenia. Zastosowanie $redniej czestotliwosci w systemie
StimaWELL®120MTRS, wystepujacej w zakresie od 2000 do 6000 Hz, impulsy tatwiej pokonuja aspekt oporu skory niz
prady w dolnych zakresach czgstotliwosci. Oznacza to, ze dla pacjenta terapia oparta na przeptywie pradu elektrycznego
w $rednim zakresie czestotliwos$ci jest czgsto doswiadczana jako szczegélnie przyjemna, a nie draznigca. System Stima-
WELL®120MTRS jest niezwykle tatwy w obstudze i nie wymaga specjalnej preparacji. Sterowanie za posrednictwem intu-
icyjnego ckranu dotykowego jest proste i czytelne. Programy mozna szybko wybra¢ i jesli to konieczne, dopasowa¢ do
konkretnych potrzeb Twojego pacjenta. Dzigki nowemu trybowi automatycznego wyboru programow opartych na wskaza-
niach przy uzyciu diagnozy — kalibracji, uzytkownik ma mozliwo$¢ automatycznego wyboru odpowiedniego programu tera-
peutycznego zgodnie z danymi anamnestrujgcymi, ktére mogg by¢ stosowane w kazdej sesji terapeutycznej. Twdj pacjent
jest w stanie kontrolowa¢ poziom pradu elektrycznego za pomocg pilota zdalnego sterowania.

” Sloen Sp.zo.o.
S I_ O E N ul. Jana Pawta II 19, 05-077 Warszawa

www.sloen.eu

h O | | S 't | C h e a | t h e-mail: info@sloen.eu
tel: +48 577 780 799
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Ocena catkowitego statusu antyoksydacyjnego
u pacjentow poddanych fizjoterapii uzdrowiskowej
— doniesienia wstepne

Evaluation of total antioxidant status in patients subject to spa treatments

Jadwiga Kuciel-Lewandowska'(A.B.C.DEFC) Krzysztof Aleksandrowicz' (AB.C.D.EF.G)
Roman Heider'(B.C.DEFG) Bozena Bogut'(B.C.D-EFC) } ykasz B. Lewandowski2(B.C.D.EF.G)
Krzysztof Szarejko3®.C.0.EF.G) Malgorzata Paprocka-Borowicz'(A.B.C.DF)

'Katedra Fizjoterapii, Wydziat Nauk o Zdrowiu, Uniwersytet Medyczny we Wroctawiu, Polska/
Department of Physiotherapy, Faculty of Health Science, Wroclaw Medical University, Wroctaw, Polad
2Wydziat Medyczny, Uniwersytet Medyczny we Wroctawiu, Polska/Faculty of Medicine, Wroclaw Medical University, Wroclaw, Poland
3NZOZ Zaktad Fizykoterapii i Rehabilitacji Leczniczej, Biatystok, Polska/NZOZ Facility of Physiotherapy and Rehabilitation, Bialystok, Poland

Streszczenie

Wstep. Fizykoterapia, kinezyterapia oraz mate dawki promieniowania jonizujacego wywotujg korzystne efekty
terapeutyczne: zmniejszaja bdl, zwiekszaja wydolnosc i sprawnos¢ fizyczng oraz stymulujg uktad odpornosciowy. Wsrod
pozytywnych zmian wymienia sie wzrost zdolnosci antyoksydacyjnych ustroju.

Cel pracy. Celem pracy jest ocena wptywu fizjoterapii uzdrowiskowej na catkowity status antyoksydacyjny ustroju.
Materiat i metoda. Obserwacjg objeto pacjentéw z chorobg zwyrodnieniowa stawéw i kregostupa poddanych 21-dniowej
terapii prowadzonej w uzdrowisku Przerzeczyn-Zdréj i Swieradéw-Zdréj. Przed terapia oraz po 18 dniach leczenia
dokonano oceny catkowitego statusu antyoksydacyjnego (Total Antioxidant Status - TAS). Byty to badania
nierandamizowane. W pierwszym uzdrowisku grupa badana A liczyta 85 0s6b. W Swieradowie grupa badana B liczyta 34
osoby. U pacjentéw w leczeniu zastosowano kompleksowg terapie z wykorzystaniem wod radonowych i radonowo-
siarkowych. Otrzymane wyniki opracowano statystycznie.

Wyniki: Stwierdzono wrazliwo$¢ uktadu antyoksydacyjnego na dziatanie fizjoterapii uzdrowiskowej. Nastapit wzrost
stezenia TAS w obu grupach pacjentéw.

Whioski: 1.Wykazano korzystny wptyw fizjoterapii uzdrowiskowej na wzrost catkowitego statusu antyoksydacyjnego
ustroju.

2. Zmiana stezen TAS w obu grupach badanych pozwala stwierdzi¢, ze jest ona wynikiem zastosowania kompleksowej
terapii uzdrowiskowej

Stowa Kkluczowe:
fizjoterapia uzdrowiskowa, hormeza radiacyjna, radon, choroba zwyrodnieniowa stawdéw i kregostupa, TAS

Abstract

Introduction Beneficial therapeutic results can be achieved by the use of exercise therapy, kinesiotherapy and low doses
of ionizing radiation. Such treatment decreases pain, increases physical capacity and fitness, and stimulates the immune
system. An increase in the antioxidant capacity of the body is also one of the positive changes.

Aim This research aimed to evaluate the effect of spa treatment on the antioxidant capacity of the body.

Materials and methods Research was comprised of 120 patients suffering from osteoarthritis of the limbs and spine. The
first group were treated in the Przerzeczyn-Zdroj spa, and therapy lasted 21 days. Total Antioxidant Status (TAS) was
measured prior to therapy and after 18 days of treatment. The trials were non-randomized, and 85 subjects were
evaluated. Group B, assessed in Swieradéw, was comprised of 34 patients. The subjects underwent comprehensive
therapy with the use of medicinal radon and radon-sulphide water. The results were statistically analyzed.

Results The research confirmed the body's sensitivity to antioxidant capacity when undergoing spa therapy. There was
an increase in values of TAS concentration in both groups.

Conclusions Research proved the beneficial influence of spa therapy on the total increase of the antioxidant capacity of
the body.

2. Changes in TAS concentration observed in the examined groups led to the conclusion that the changes resulted from
comprehensive spa treatment.

Key words:
Spa therapy, radiation homeostasis, radon, osteoarthritis of the limbs and spine, TAS
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Introduction

The history and tradition of spa treatments reaches back over
one hundred years. Today, before radon water treatments are
recommended by Polish doctors, they first consider the ap-
plications and limitations. Doctors take into account the
number of treatments, their duration and type, e.g. inhala-
tion, baths with complete or partial submersion or mouth
rinsing. Radon spas exploit water which comes from natural
springs uncovered in exploratory drilling conducted in ac-
cordance with mining laws and regulations. In order to be
considered therapeutic, each type of water needs to meet cer-
tain criteria of balneo-chemical and bacteriological analyses.
The research was conducted in two radon spas in Poland
in the Lower Silesia area. Evaluation was based on the
total antioxidant capacity. Evaluation of the total antioxi-
dant capacity of the body of patients treated in spas may
be one of the indicators pointing toward the efficiency of
this type of therapy and its positive influence on metabo-
lic changes in the process of recovery. An important the-
rapeutic role may be played by healing waters containing,
for example, radioactive elements. This article pays parti-
cular attention to low doses of ionizing radiation emitted
by radon and radon-sulphur waters. The research evalu-
ated the influence of spa therapy on changes in the status
of the antioxidant capacity of the body which may lead to
a direct increase in the ability to remove reactive oxygen
species. Reactive oxygen species (ROS) are chemically
reactive atoms, molecules or fragments of molecules
which can activate independently. They consist of one or
more unpaired electrons in an outer orbit. The electrons
activate ROS and trigger oxidation-reduction reaction.
Such a condition is unbeneficial [1]. A major source of
ROS in the system is cellular respiration catalyzed by
different enzymes. The action of ROS is balanced by an-
tioxidants which occur in low concentration but signifi-
cantly inhibit and prevent oxidation of separate
molecules [2]. ROS contains: singlet oxygen 'O,, supero-
xide anion O_,, hydrogen peroxide H,0O, and hydroxyl ra-
dical OH [3]. In healthy people the level of ROS is
controlled, and there is balance between its production
and destruction. Disturbance in this balance is described
as oxidative stress. Oxidative stress is a result of the de-
crease in the antioxidant level or increased generation of
reactive oxygen species caused by different factors. [4, 5]
As long as there is a balance between production and de-
struction of ROS, they stay harmless to the body. Distur-
bance in this balance can cause ROS to have toxic effect.
Many enzymatic reactions trigger, ¢.g. the depolymeriza-
tion of hyaluronic acid, decrease in cell elasticity, prote-
oglycan and collagen degradation, protein oxidation and
inhibition of chondrocyte proliferation [6]. The human
body contains several mechanisms regulating or limiting
the production of free radicals as well as their repair. The
antioxidant system is comprised of a few components
(antioxidants).

www.fizjoterapiapolska.pl 83



s fizjoterapia polska

84

The antioxidant defense system contains:

1. endogenous antioxidants — produced by the body:

a. enzymatic — antioxidant enzymes: superoxide dismutase,
glutathione peroxidase and catalase,

b. non-enzymatic: linolenic acid, polyamides, albumin, biliru-
bin, glutathione peroxidase [7], uric acid, peroxidase, transfer-
rin, coenzyme Q10.

2. exogenous antioxidants — from outside the body: Vitamins
C, A, E, carotenoids, xanthophylls, polyphenols.

These compounds take part in free-radical reactions, have in-
fluence on the performance of cell signaling, and activity of
both enzymes and genes participating in cell deaths and DNA
repair. [8, 9, 10].

Aim
This research aimed to evaluate the effect of spa treatment on
the antioxidant capacity of the body.

Materials and methods

The research was conducted in two radon spas, one in Przy-
rzeczyn-Zdrdj and the other in Swieradow-Zdréj. Prior to the-
rapy the subjects participated in blood testing. Blood was
taken from the median cubital vein in the amount of 1ml. The
procedure was repeated after 18 days from the last treatment.
Blood specimens were centrifuged. Plasma was stored at +6°C
and transported to the laboratory within two hours from being
drawn. Evaluation of the total antioxidant status was conduc-
ted on the basis of colorimetric analysis. The minimum amo-
unt of plasma needed for the analysis was 0.005 ml.
A compound formed due to the test in most cases is blue or
green, and it is marked in the photometric test with the use of
light with a wavelength 600 nm. If antioxidants are present in
the tested sample, the obtained color fades along with an in-
crease in its concentration. The reference range of plasma may
change since it depends on genetic conditions and displays lo-
cal changeability. In the tested samples it was 1.30-2.5 mmol/
1. The trials were nonrandomized. Research group (A) in the
first spa consisted of 85 subjects at the mean age of 53.5 1:50
female and 35 male. In Swieradow (research group B), there
were 34 subjects at the mean age of 56.5 1:22 female and 12
male. Both groups consisted of patients suffering from oste-
oarthritis of limbs and spine and were treated in said spas. The
basic criterion applied in subject selection was their illness,
age range from 50 to 60, consent to participate in the study
and no objection to participate in comprehensive therapy at
a spa. Subjects were excluded from the research if they did not
agree to this, were under 50 or over 60 years old and suffered
from illnesses restricting them from participating in the thera-
py. The subjects were on a regular diet or their meals consisted
of easy-to-digest foods dominated by cooked dishes with low-
fat content. Both diets were based on a regular, daily-calorie
limit. No vitamin supplements were used. Radon waters were
treated as the main healing factor. The temperature of radon-
Sulphur waters in Przyrzeczyn reaches 12 °C, pH 7.62. 1 dm3
of water contains 1.96 mg H,S, 289,6 mg HCO,, 2,21 nCi Rn
(81,8 Bg/l). They are low mineralized waters. Low minerali-
zed waters are also found in Swieradow. Their main healing
factor is radon — Rn 303.1-441.5 Bq/l. Currently, the differen-
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ces in radon concentration are specific for both of spas. The
research was based on radon or radon-sulphide water baths of
the whole body, or only upper and/or lower limbs, at a tempe-
rature of 37-38°C. Treatment lasted for 20 min and was per-
formed every second day. The remaining treatment of exercise
therapy, kinesiotherapy or dry massage were delivered within
the standard package of treatments. The subjects were recom-
mended 10 additional treatments. Dose and length of treat-
ments were selected on the basis of applicable standards.
Radon spas are subject to the dosimetric evaluation of healing
waters and treatment rooms. The dose amount of absorbed ra-
diation was not computed due to variability. It depends on bo-
dy build, especially the amount of fat, respiratory surface
(airways) and coexisting illnesses. Dosimetric measurements
were taken on daily basis with the use of certified detectors.
The Bioethics Committee of Wroctaw Medical University is-
sued its consent to conduct the research (opinion no. KB-
401/2008 and opinion no. 135/2015). Similar consents were
also produced by the presidents of the spas and research sub-
jects, whose consent was drawn in accordance with a model
recommended by the Committee.

The results obtained were statistically analyzed with the use of
the Polish version of STATISTICA software. Statistical evalu-
ation used p < 0.05 as its level of significance. Also the Wilco-
xon single-rank test was applied. The values obtained for one
patient pre- and post-treatment were treated as a matched pair.
In the case of statistically significant differences, detailed in-
formation regarding the difference (values pre and post) were
taken from descriptive statistics (non-parametric tests). Com-
parisons were conducted as follows: mean values and me-
dians.

Results

In the tables’ descriptions, number 1 refers to TAS values (To-
tal Antioxydant Status) prior to therapy, while number 2 de-
scribes TAS after treatments. Letter A refers to the subjects
from Przerzeczyn-Zdrdj spa, while B stands for the patients
from Swieradow-Zdroj. The mean level of TAS values for
group A equaled A-TAS1-1.71 mmol/l prior to treatment and
A-TAS2 — 1.76 mmol/1 after. In the Wilcoxon signed-rank test
p = 0,002. Details are presented in table 1.

Table 1. TAS — mmol/l — study group A

A-TAS1 mmol/l A-TAS2 mmol/l

Mean 85 85
Standard deviation 1.71 1.76
Maximum 0.18 0.21
Minimum 2.01 2.38
Median 1.18 1.08
1.71 1.76

N — number of trials

A — study group-Przerzeczyn

TAS1 — Total antioxidant status-before treatment
TAS?2 — Total antioxidant status-after treatment
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Mean level of TAS values for group B equaled B-TAS1 — 1.85
mmol/1 prior to treatments and B-TAS2 — 1.87 mmol/1 after
the therapy (Table 2).

Table 2. TAS — mmol/l — study group B

B-TAS1 mmol/l B-TAS2 mmol/l
Mean 34 34
Standard deviation 1.85 1.87
Maximum 0.15 0.11
Minimum 2.13 2.08
Median 1.55 1.73
1.85 1.86

N — number of trials

B — study group-Swieradow

TAS1 — Total antioxidant status-before treatment
TAS2 — Total antioxidant status-after treatment

In the Wilcoxon signed-rank test p = 0.002. Figure 1
presents a comparison of the TAS values obtained for
groups A and B.

1,95

1,9

1,85

1,65

1,6

1,55
A-TAS1 A-TAS2 B-TAS1 B-TAS2

Figure 1. TAS mmol/l — treatment groups — comparison
Abbreviations as in Tables 1-2

Discussion

Concentrations of TAS were statistically significant for both
groups. The results obtained in the course of research
indicated sensitivity of the antioxidant system to spa
physiotherapy. Changes in TAS concentration values were less
significant in the Swieradow group. It may have been caused
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by a smaller number of subjects in the group and/or decreased
radon activity of the spa's waters due to its low mineralization —
despite its higher radon level. This research was treated as
a preliminary study. The follow up study will be based on larger
research groups including a large control group. It will also
compare changes in age groups as well as those dependent on
gender. The obtained results also indicated that higher activity
of radon waters is related to their higher mineralization and
content of metabolically active elements participating in many
enzymatic reactions. Przerzeczyn waters may have higher meta-
bolic activity resulting from its sulphur content. Sulphur as an
element, creating different compounds, is an important factor
participating in many metabolic processes. Inhibiting Langer-
hans cells it has an impact on immunologic reactions. It also de-
stroys reactive oxygen species (ROS) and inhibits
inflammation. The research confirmed that sulphur has been ab-
sorbed by many tissues, in particular by connective tissue, bone
tissue, articular cartridge and joint. Sulphur is one of the consti-
tuents participating in the synthesis of nucleic acids and creates
organic connections of proteins and enzymes. It is irreplaceable
in glutathione synthesis, which plays an important part in cor-
rect cell metabolism, and indirectly in the processes of removal
and neutralization of ROS [11, 12]. Undeniably it is difficult to
compare waters with different chemical composition which
share only radioactive properties. The research did not intend to
compare waters from the two spas, but only indicate systemic
changes occurring due to spa therapy. Earlier research has em-
phasized pain-relief and life-improving properties of radon the-
rapy. The majority of studies conducted in the 60’s, 70’s and
80’s of the 20th century refer mainly to said issues and stressed
changes in the activity of adrenal cortex, ovaries, testicles, and
increase in protein synthesis, decrease in the concentration of
antinuclear antibodies, anti-inflammatory properties and stimu-
lation of glycosaminoglycans of connective tissue [13, 14, 15,
16]. Moreover, this research also reported the normalization of
blood pressure, increased amounts of oxygen carried in tissues,
accelerated removal of metabolic wastes, in particular in such
illnesses as diabetes or gout [17, 18, 19]. The observed decrease
of total cholesterol and triglycerides [20] has not been confir-
med by the authors of this research [21]. Recently in Japan there
has been research conducted on lab animals. It aimed to evalu-
ate the influence of radon inhalation on the respiratory system
and systemic changes following thereafter [22, 23]. The resear-
chers have gone through many medical journals where they ha-
ve found studies on the influence of carbonic acid baths on
changes in selected parts of the antioxidant system. Labeled en-
zymes are part of the antioxidant system i.e. superoxide dismu-
tase (SOD), catalase (CAT), glutathione peroxidase (GSH Px)
and lipid peroxidation marker (MDA) malonylodialdehyd. Each
patient was subject to three tests conducted prior to treatment,
one hour after the first treatment and 24 hours after the last of
a set of ten. Carbonic acid baths did not have any distinct influ-
ence on the activity of SOD, CAT and GSH Px and MDA con-
centration [24]. This research evaluated the first group of
antioxidants. Moreover, carbonic acid waters used in this study
were characterized by low clinical activity and no radioactivity.
From the point of view of significance of free radical changes
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in the pathology development, it can be assumed that positive ra-
don influence results from the increase of total antioxidant poten-
tial in the system. The stimulation of many metabolic pathways
and endocrine glands leads to metabolic balance in the body and
the increase of defensive capabilities. Small doses of alpha radia-
tion are considered to be the main factor triggering changes. Al-
so, a significant influence may have been the unexamined
phenomenon of radiation hormesis. Hormesis describes the be-
neficial influence of low doses of ionizing radiation on the orga-
nism which are harmful in high doses. Currently, there is no
research explaining the mechanisms of radiation hormesis.
Among the different mechanisms at the level of cellular control
systems we can distinguish: stimulation of DNA repair proces-
ses, protein synthesis, gene activation, synthesis of stress prote-
ins, radical detoxification, activation of membrane receptors,
proliferation of splenocytes and stimulation of the immune sys-
tem [25]. Undeniably there is a lack of randomized research con-
sistent with the rules of evidence-based medicine. It results from
the lack of possibility to perform a blind experiment while con-
ducting the therapy. Hence, the question arises if such studies are
necessary at all. The answer is yes, since analysis of the death ra-
te for cancers is lower in areas rich in radon waters in compari-
son to surrounding areas [26]. The evaluation of existing changes
cannot ignore the influence of kinesiotherapy and applied phy-
siotherapy. Clinical research revealed an increase in TAS values
being the result of moderate and gradual intensification of physi-
cal activity. While long lasting physical effort of maximum load
courses disturbance in the antioxidant balance stimulating at the
same time immune system [27]. Research conducted on subjects
suffering from inflammatory diseases of the osteoarticular sys-
tem showed that physical activity did not always have a positive
influence on TAS increase. On the contrary, it could cause a drop.
Such a situation often results from a low baseline level. The exi-
sting deficit of antioxidants in plasma can increase when TAS
values in serum are below 0,78 mmol/l and physical activity
exceeds 596 kJ [28]. Cryostimulation has been proven to influ-
ence the activation of antioxidant elements and reduce oxidative
stress in people suffering from multiple sclerosis. It also leads to
positive adaptive changes toward maintaining oxidation — reduc-
tion balance [29]. Research referring to physical treatments indi-
cates a vast diversity in the results obtained. Some studies
confirm the increase of TAS due to physical therapy, others pre-
sent entirely different results [30]. The complexity of spa medici-
ne makes it impossible to emphasize the benefits of using one
particular treatment. The final outcome of therapy always results
from the beneficial effects of single forms of treatment. Now,
conclusions on the usefulness and efficiency of spa treatments
can be drawn only on the basis of indirect research. It is difficult
to obtain reliable statistical material, while the majority of conc-
lusions are formed not based on the observation of side effects,
but based on their lack. Evaluation of the positive impact of spa
physiotherapy on the human body requires multi-disciplinary
research. Radiation hormesis is also a mechanism requiring
further research. It is important to conduct research on large
groups of patients, confirming significant beneficial
metabolic changes and their lasting effects.
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Conclusions

1.The researchers have proven the beneficial influence of spa
therapy on the total increase of antioxidant system status.

2. Changes in the concentration of TAS values observed in
both groups confirmed the efficiency of comprehensive spa
treatment.
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