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There are no incurable diseases - only incurable people who lack wisdom to 

understand the laws of nature and the will of the self-discipline to take 

advantage of all the benefits of natural forces              Kenneth Jeffrey



Health- Holistic and integral approach

• WHO definition of Health

• Health is a state of complete physical, mental and social well-being 
and not merely the absence of disease or infirmity.                   1948





Balneotherapy
- the therapeutic use of balneological agents 

(mineral and thermal waters, muds and gases);

• usually through water or gas (not so often) immersion of 
part or all of the body, 

• through mud applications (total or local baths or packs or 
even tampons),

• through drinking mineral and thermal water, 

• through inhaling the vaporized or dispersed mineral and 
thermal water



History of balneotherapy
• Asian archeological findings show that the mineral water 

bathing has been used already in Bronze Age, 5000 
years ago.

• Dogo Onsen exceeding 3000 years in Japan.

• The use of spring and thermal water for health also dates 
back to ancient times in the main land of Turkey i.e. 
Anatolia (Asia Minor). 

• There are remains of bath in Palace of Knossos, Greece 
(1700 pr.me), bathing exists in legends (the goddess Artemis, 
with nymphs, Hercules with the Centaurs)
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Mechanism of action of mineral baths

•Combination of mechanical, thermal and 
chemical effects

• Environmental change

• A non-competitive atmosphere

• Absence of work duties

Psychological effect
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“Hot Water Immersion” in Balneotherapy and Hydrotherapy

Factors Effects

Temperature Thermal effects; analgesic, muscle relaxation, 
peripheric vasodilation, anti-inflammatory, 
release of β endorphin

Hydrostatic
Pressure

Cardiovascular and urinary effects; central blood 
redistribution, ANF secretion, diuresis

Buoyancy Mechanical relaxation, join mobility; ability to 
float, easily lying position

Viscosity Resistance of motion through water

(during walking and exercising)



Specific Chemical Ingredients

Chemical Ingredient Minimum concentration 

Sulfur (S2-) 1mg/L

CO2 500 or 1000mg/L

Radon (222Rn) 666Bq/L (α-particle)

Salt (NaCl) 1g/L (Salty), 14g/L (Brine)

Na+ 500mg/L

Cl- 800g/L

min 1g/l total mineralization, min mineral concentration (Na, Br, F, I, S, K, Mg, Fe,etc), gases (CO2, H2S,etc)

Mineral composition Causes biologic effects: immunomodulatory, peripheral vasodilatation, realise 
of beta endorphins, anti-inflammatory, anti-algic

Mechanisms Not completely understood

Probably Involved “NICE” systems; Neuro-Immuno-Cutaneous-Endocrine



Effects of minerals on the organism
• Na: strengthens the system of metabolism; reduces symptoms of arthritis;

• K: soothes and has anti-allergenic properties; normalize heart rhythm, helps reduce blood 
pressure, helping to eliminate toxins, improves skin condition; K+Mg+Ca: strengthens the water 
balance of the body causing stimulation of the kidneys.

• Ca: Relieves swelling and strengthens bones.

• Mg: strengthens the protection of the organism, preventing atherosclerosis, reducing the 
concentration of cholesterol in the vessel wall; helps in maintaining normal heart rhythm, 
converting blood sugar into energy, maintains muscle tissue and hormone levels;

• Si strengthens the bones, immune system, restore the nerves, mucous membranes, hair, nails, a 
positive effect in treating acne and migraine;

• Cl benefit the musculoskeletal system;

• Fe improves the quality of the blood, increases resistance to stress and disease, warn fatigue, 
improves skin tone;

• Mn nourish the nerves and brain, causes fat and cholesterol breakdown;

• SO4 removes toxins, improves bone, hair, nails, joint fluid, spinal vertebral disc condition, anti-
inflammatory effect;

• B-increases muscle mass, stimulates brain activity and strengthens bones.



Human skin
The area of skin in 
adults is 1.5 - 2.3 m ², 
and the weight of the 
skin – 15% 
of the total 
weight of the person.



Physiological changes 
in the cardiovascular 
system during bathing

Becker BE, Cole AJ, Aquatic Rehabilitation, from 
Rehabilitation Medicine 1998, Raven Press



Respiratory changes (challenge) during 
Head Out Water Immersion





Kelley’s Textbook of Rheumatology

Mud packs treatment 

and thermal bath



Metabolic changes by balneotherapy
• Free Radicals

• Hormones (Increase in ANP, decrease in Renin-Activity, decrease in Aldosteron 
Production, decrease in Anti-Diuretic Hormone, increase in Dopamine, ACTH- ↑ 
or ↓ (cortisol increase, unchanged or decrease), Beta-endorphin ↑, Growth 
Hormone ↑, Norepinephrine ↑, Prolactin ↑)

• Lipids

• Others



Metabolic changes in balneotherapy

• Effects on cytokines: TNF-α,IL-1α IL-1β,IL-6, IFN-γ , IL-2, IL-4, EGF, TGF- β1

• Effects on prostaglandins: PGE2, Leukotriene; LTB4, PGF2 α

• Effects on cells populations: Langerhanso, T- ir B-, CD4+, CD4- CD8+, CD8 cells

• Effect on CRP, haptoglobulin, substancy P

• Effect on matrix metalloproteases: MMP-1, MMP-2, MMP-3, MMP-8, MMP-9

• May stimulate secretion of opioids
M. Olah, etc. (2011). CRP ↓, HbA1C↓, , N proANPand cystatin, HDL↑, beta-2-microglobulin↓.
B. Kloesch*(2010) : H2S transiently blocks IL-6 expression in rheumatoid arthritic fibroblast-like synoviocytes and 
deactivates p44/42 mitogen-activated protein kinase.
HN Aksoy ,etc (2006). The Effect of Balneotherapy on Oxidant-Antioxidant Systems in Primary Osteoarthritis.
M.Karagulle et etc. (2006). Anti-oxidant status in patients with Rheumatoid Arthritis after Spa Therapy .
Cozzi (2004): ↓TNF-αααα, IL-1ββββ; pl.:NO ↓↓↓↓, MPO ↓↓↓↓, Leukotriene B4 ↓↓↓↓, PGE2 ↓↓↓↓
T.Bender(2007):  ↓ activity of catalase, superoxyd dysmutase, glutathione perxydase (after 10 procedures).
D. Marazziti (2007): SERT modification, affinity to SERT. 

Bellometti (2005): MMP-3 ↓↓↓↓, MMP 8,9 ↑↑↑↑
Bellometti (2000): se NO ↓↓↓↓, se MPO ↓↓↓↓, se GSH peroxidase level 



� Bellometti (2000): se NO ↓↓↓↓, se MPO ↓↓↓↓, se GSH-peroxidase level -

Background:  NO (nitric-oxid): 
- produced by chondrocytes, fibroblasts, endothel cells affected by

pro-inflammatory cytokines (eg.:TNF-α; IL-1β);
- inhibits collagen and proteoglycan synthesis;
- activates MMP-s;
- induces apoptosis.

-se nitrate (>18,6 µmol/l), nitrite (>1,7 µmol/l) concentrations are higher in RA than
in healthy controls (p<0.01).

-in active  RA the serum level of nitrate and nitrite are higher than

in remission  (p<0.01).

Degradation
of articular
cartilage

(Y Ersoy Ann Rheum Dis 2002)

-37 Rheumatoid arthritis patients- mud bath treatment (20’,45°C, daily)
⇔ bath (20’, 38°C, daily)

Mud Pack Therapy and Thermal Bath in

Rheumatoid Arthritis 



�Cozzi (2004): Lewis rat adjuvant-arthritis (subplantar FCA inj.) 

macrophage activation ↑↑↑↑, pro-inflammatory cytokines ↑↑↑↑

expansion of autoreactive  T-and B-cells

+

mud (15 min; 40-42°C)- thermal bath (10 min, 37-38°C)         

Mud Pack Therapy and Thermal Bath in

Rheumatoid Arthritis 



TNF-αααα

IL-1ββββ

Mud-bath

Time/day

Time/day

Mud-bath

p<0,05 vs control

§p<0,01 vs control

control

control

/F. Cozzi et al. Clinical and Exp. Rheumatology 2004 /



Thermal effect Minerals

Muscle-tone

Joint mobility

Pain intensity

Neuroendocrine- system

ββββ-endorphine, ACTH, 

cortisol

Skin microcirculation ↑↑↑↑

IGF-1 ↑↑↑↑

Hydromechanical effect

Antiinflammatory effect

Reduction of objective and subjective 

indices

Change of some cytokines/

biochemical marker‘s levels

Zn ?Tissue compresses

(trace elements)

pl.:NO ↓↓↓↓, MPO ↓↓↓↓,

TNF-α ↓↓↓↓, IL-1β ↓↓↓↓ (Bellometti 1997)

PGE2 ↓↓↓↓ (Bellometti 1998)

Leukotriene B4 ↓↓↓↓

Trace elements?

(Bellometti 1998)

(Jezova 1985)

(Bender T 1997-2005)

Mud Pack Therapy and Thermal Bath in 

Rheumatoid Arthritis 
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Efficacy of balneotherapy in OA - I
TNF α � * TNF α� ***

IL-1 � ** IL-1 � ***

IGF-1 � *** 

CRP � *,** MMP-3 ↓↓↓↓, MMP 8,9 ↑↑↑↑ ****

Haptoglobulin � *,**

* Tütüncü ZN,Turan M, Barut A: Changes in TNF α plasma levels in osteoarthritic patients under balneotherapy
with acratotermal water. Phys Rehab Kur Med 1996;6:80-82

** Turan M :Wirkungen der Balneotherapie auf die Akute-Phase-Reaction. IV.Deutsch-Türkischer Ärtzekongress 
Balneologie und Klimatologie, İzmir,Türkie 2000, Kongressbuch: 39-41

*** Bellometti S, Giannini S, Sartori L, Crepaldi G: Cytokine levels in osteoarthrosis patients undergoing mud bath 
therapy. Int J Clin Pharmacol Res. 1997;17(4):149-53

****Bellometti (2005)



Therapeutic Effectiveness

Sulfur Water 
Balneotherapy

Thermomineral 
Balneotherapy

Tap Water 
Hydrotherapy

Rheumatoid 
Arthritis

↑ ↑ ↑ ↑ ?↑

Knee 
Osteoarthritis

↑ ↑ ↑ ↑ ↑ ↑

Low back pain ↑ ↑ ↑ ↑ ↑ ↑

Fibromyalgia
↑ ↑ ↑ ↑ ↑ ? ↑



Balneotherapy- art of healing with water. Sources.



Lithuania heat flow map (mW/m2).
Red points - drillings



Lithuanian geological cross-section west-east. The blue color indicates the main sandy aquifers, which can 
be used for geothermal stations.





Mineral content in different sources of water (mg/L)
Minerals Geoterma Dead

sea¹

Sea av¹ River² Wairakei, 

1,5 km 

NZ²

Lintong,
China

Terma

Bania, 

Krakow

Karaali, 

Turkey

Pagosa 

Springs, 

USA

EU/USA³

Na 27580 36600 10500 4.8 1200 326.5 285.5 44.2 790 >200

K 690 7800 380 2 200 3.4 37.05 14.5 90 0-90

Mg 2630 45900 1270 0.004 - 14.2 44.88 18.24 25 >50

Ca 8990 17600 400 15 17.5 33.9 193.4 110,22 - >150

Cl 66930 212400 19000 5.7 2156 193.2 325 75.15 180 >200

SO4 1330 470 2650 6.7 25 277.2 665 38.33 1400 >200

SiO2 4.886 - 0.005-
0.01

13 660 - - - 54 /

HCO3 74 220 140 23 32 384.5 208 280 - >600

Li 1.2 0.18 - 13.2 - 0.491 - 2.9 /

F 0.91 - 0.0013 - 8.1 3.5 0.22 0.9 4.3 >1

HBO2 4.842 - 0.0039 - 115 - 20.35 - 1.8

Fe 12.14 - - - - 2.78 - 0.08 >1

Br <0.2 5920 - - - 0.35 - - 9.7

John W. Lund, GHC BULLETIN, SEPTEMBER 2000,¹ XIII-Water-A-Geothermal-1²,  pagal EU(2009) ir JAV spa kriterijus ³





Biomedical research
"Stress and fatigue in maritime workers and 

opportunities for its reduction” 

• Objective for balneotherapy: To evaluate effects of geothermal water bath on 
human well-being and cardiovascular, respiratory and musculoskeletal 
systems.



Study Diagram

10 day duration 

Baths in Seamens HCC

outcome measurements 

Before therapy- end of therapy

Male  working in sea, 
age 47 years (25-64), BMI 27 (20.8-33.3).

n=65 seafarers

Balneotherapy

55 participants completed 6-10 

procedure course

n=36 seafarers

Music therapy

44 patient completed 

3. month measurements

50 Patients randomized into two groups

352 survey participants 
201 seafarers, 151 other shore staff

n-50 seafarers
No treatment

Prevalence: 74% of joint pain, 34% - headaches, 44% -
cardiovascular, diseases (33% hypertension),  22% - nervous 
system problems, 14% of respiratory  system, 20% - digestive 
system, 13% - kidneys problems, 10% skin diseases, 4% DM.
16% had an allergic history, 60% were taking medication (29% -
anti-hypertensive).



Balneotherapy with geothermal water branch

• The course - average of 8.5 procedures (6-10 bath).

• The procedure lasted 15 minutes. There were advised to move in the bath tub.

• Bath temperature 34.6 ° C (33.9-35.0 ° C).

• Water mineralization 108g / l, pH 6.07, drill 2P (1135m).

• Evaluation parameters: blood pressure (BP), heart rate (HR), respiration rate (RR), skin 
temperature and stiffness, spinal mobility (finger-floor distance), the participant's feelings: pain 
(10-point scale), muscle strength, mood and overall well-being were evaluated in 5 point rating 
scale.

• Before and after the course of the treatment the participant went clinical examination and 
psychoemotional condition was measured with aid of 4 scales (gereral distress symptom scale 
(GSDS), mood, fatigue scale (MFL-20L) and cognitive failure questionnaire (CFQ)

• Statistical analysis was performed using SPSS 21 package, Kolmagorov-Smirnov, Student's, 
Wilcoxon tests, GLM method, Sidak'o, Friedman, Fisher's z-test. Significance level of testing 
hypotheses was 0.05. 



Pain
0 - no pain
10 - excruciating pain
Muscle strength
1-weak
2- satisfactory
3 - Good
4 - very good
5 - Excellent
Mood
1 - Bad
2 - satisfactory
3 - Good
4-very good
5 - Excellent
General well-being
1 - Bad
2 - satisfactory
3 - Good
4 - very good
5 - Excellent







MFI-20 L
General fatigue
Physical fatigue
Reduced activity
Reduced motivation
Mental fatigue



The Cognitive Failures Questionnaire (Broadbent, Cooper, FitzGerald & Parkes, 1982)
The CFQ is a 25-item self-report questionnaire assessing failures in perception, memory,
and motor function in the completion of everyday tasks in the past 6 months. Individuals 
are asked to rate the frequency experiences and behaviors on a 5-point scale: 
0-Never, 1-Very rarely, 2-Ocassionally, 3-Quite often, 4-Very often.



Geothermal water bath impacts
assessment



Rezultatai



Kraujospūdžio kitimas procedūros metu

Sistolinis ir diastolinis kraujo spaudimas kito 
individualiai, daugumoje statistiškai 
reikšmingo pokyčio nestebėta



Širdies susitraukimų dažnio kitimas procedūros metu

Širdies susitraukimų dažnis pirmoje kurso pusėje 
statistiškai reikšmingai mažėjo



Kvėpavimo dažnio kitimas procedūros metu

Kvėpavimo dažnis statistiškai 
reikšmingai mažėjo



Finger-floor distance dynamics

Visais atvejais prieš geoterminio vonią (Pr_n) ir po vonios (Po_n) vidurkių skirtumai buvo statistiškai reikšmingi (p<0,01).

vid. su 95proc. PI

Po procedūros 
atstumas vid padidėjo 3 cm
Po kurso iki 7 cm



Dalyvio būklės pokyčiai po balneoterapijos 
geoterminiais vandenimis kursocx

Pain (VAS)



Effect of balneotherapy procedures on status 
psychoneurological status

0

20

40

60

80

100

120

Number of distress
symptoms

Strenth of
symptoms

Management of
symptoms

Cognitive functions

89% 73%
100%

91%



The General Symptom Distress Scale 
comparison before and after treatment

p <0,0001

0
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4

5

6

7

8

simptomų skaičius simptomų stiprumas simptomų valdymo galimybės

4,25

5,42
5,69

1,67

3,07

7,33

prieš gydymą

po gydymo

Total number of symptoms Symptom distress Symptom management

Before baths
After baths



Mood changes after balneotherapy (1)

• Geothermal water procedures affect mood 
in terms terms: 

• No changes were observed in: Happy-sad ; 
antagonistic - friendly, self-centried –
outward-going

• Slight change was observed in depressed-
elated, 

• incompetent-proficient 

• mentally slow- quick-witted, but it 
considered statistically insignificant

1- p = 0.397 (> 0.05)
2- p = 0.754, (> 0.05)
3- p = 0.064, (> 0.05)

54,6

72,22

64,75

51,67

73,26 71,69

0

10

20

30

40

50

60

70

80

depresiškas -
linksmas

nekompetetingas -
patyręs

lėtai suvokiantis -
nuovokus

prieš gydymą

po gydymo

1 2 3

Before
After



Mood changes after balneotherapy (2)

• After procedures participants felt 
more 

• energetic (1), 

• stronger (2), 

• more coordinated (3), 

• clear-headed (4) 

• attentive (5), than before 
treatment. 

• The difference was statistically 
significant (p <0.05).

47,67

30,42

40,22

68,16

75,16

66,65
54,6

30,6223,31

19,55

0

10

20

30

40

50

60

70

80

mieguistas -
energingas

stiprus -
silpnas

koordinuotas -
nevikrus

sutrikęs -
aiškaus

mąstymo

dėmesingas -
svajingas

prieš gydyma

po gydymo

1 2 3

4

5



Mood changes after balneotherapy (3)

• Particularly significant mood has 
changed for the better in these scale 
components: 

• relaxed - excited; 

• troubled-tranquil,

• tense – calm , 

• contented-discontented.

• The differences were statistically 
significant, p <0.0001.

62,88 61,0954,02

46,22

38,98

46,78

25,4 25,85

0

10

20

30

40

50

60

70

atsipalaidavęs
- susijaudinęs

nerimaujantis -
ramus

įtampa -
ramybė

patenkintas -
nepatenkintas

prieš gydymą

po gydymo

1 2 3 4





Fatigue

0
5

10
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20
25
30
35
40
45
50

Before baths

After baths



CFQ (1)

For 7 of the 25 investigated  
possible cognitive occurrence 
no significant effect, p> 0.05 (25, 
21,20,18,16,14,12)

0,56

1,29

0,74

0,44

1,85

1,35

0,95

0,4

1,2

0,61

0,27

1,67

1,13

0,8

0 0,5 1 1,5 2

Pamiršta, kur pasukti gerai
žinomu, bet retai naudojamu

keliu

Tampa įdomu, ar teisingai
pavartojo žodį

Pamiršta susitikimus

Išmeta reikalingą daiktą vietoj
to, kurį ketino išmesti

Pamiršta vardus

Pradeda daryti viena ir
nesąmoningai nukrypsta į kitą

veiklą

Krinta iš rankų daiktai

po gydymo

prieš gydymą



CFQ (2)

Statistically significant differences in the mean ratings before and after 
treatment were found in 18 of the 25 investigated possible cognitive 
processes abnormalities. P <0.05.

1,93

1,42
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0,56

0,67

1,67

1,25

1,29

1,51

1,55

0,89

0,82

0,29

0,45

1,27

1,02

1,02

1,15

0 0,5 1 1,5 2 2,5

Skaitant negalvoja, ką skaito

Pamiršta, ko nuėjo į tą vietą
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Nepavyksta išgirsti sakomų
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laiškus

Prekybos centre nepastebi to, ko
ieško

Sunku sužadinti mąstymą
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prieš gydymą

After
Before
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Additional positive effects noticed by 
participants

Teigiamas poveikis



Bendras geoterminių vandens procedūrų 
vertinimas
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3,89
4,29 4,2 3,84 3,98 3,87 3,94

4,75

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

Savijauta Vanduo Nuovargis Įtampa Nuotaika Jėga Skausmas Visuotinė 
nauda

Almost all the components of five-point scale is close to the Quartet
General evaluating of procedures efficiency was as high as 4.75.

Geothermal water bath impacts assessment

Well-being Water Fatigue Tension Mood Power Pain Universal benefit



Conclusions

1. Influence of geothermal water bathing courses of 6-10 procedures on physiological 
test data changes: a statistically significant reduction of respiratory and heart rate, 
decreased of SBP and DBP.

2. Geothermal water baths improved the participats well-being, decreased pain, 
increased muscle strength, and mood, improved sleep.

3. Balneotheraphy treatment influenced better spinal mobility and increased joint range 
of motion.

4. Treatment with geothermal waters improved psychoemotional state of the 
participants.

5. Balneotherapy using geothermal water is a valuable treatment/prophylaxis of various 
diseases, and the good addition of rehabilitation plan.

6. Geothermal water gives positive effect on many systems of the human body, and is 
safe. This resource could be more widely used for improving health in rehabilitation 
and balneorecreational centers. 

7. However, it is needed further well designed randomized controlled trials with a higher 
number of patients and duration of positive effects measurement. 



A 3 week spa therapy lead to a decrease in 24-BP especially 
in patients with medium-high initial values 
A clear improvement in circadian variation variables was 
detected in patients with high BP.
Mechanisms: 

CO2-baths ? + (?) 
Physiological Adaptation ? + (?) 
Recovery from chronic stress ? (?)



Heart Rate Variability: Effect of Head Out Water 
Immersion (HOWI)

Bart V et al. J Gravit Physiol 2003; 

*sitting in thermoneutral water

*



• Balneotherapy can increase venous return by hydrostatic pressure, and warm water immersion can also help to increase early diastolic 
filling, facilitating improvement in cardiac function. Several studies have suggested that balneotherapy can stimulate vascular relaxation, 
thereby improving vascular function and reducing peripheral vascular resistance and cardiac load. 

• In study, balneotherapy decreased ICT(isovolumic contraction time) and ICT/LEVT 
(isovolumic contraction time/ejection time in left ventricular) indicating improvement of 
the left ventricular pump function. Other indicators of the left ventricular pump function, 
such as LEVT and PEP, showed trends of improvement in cardiac function following 
balneotherapy, though the differences were not significant.

• Balneotherapy was shown to provide significant and longer lasting improvement of respiratory symptoms. Three possible explanations. 
First, the hydrostatic pressure of the water on the chest prompted the pilots to increase their tidal volume and in turn this exercised their 
respiratory muscles. Second, the mineral water contains a high concentration of carbonic acid. Under the action of the carbonic acid gas 
in the lungs during balneotherapy, breathing becomes deeper and slower improving the ventilation function. Third, hydrostatic pressure 
may force the diaphragm to move further upwards, resulting in an increase in pulmonary ventilation and expiratory volume .

• In the study was altered FVC (forced vital capacity), PEF(peak respiratory flow), FEF 
25-75% (forced expiratory flow)I and FEV1/FVC(forced expiratory volume in 1s)



Balneotherapy and Spa Therapy of Rheumatic Diseases in Turkey: 

A Systematic Review

M.Z. Karagülle, M. Karagülle 

Research in Complementary and Classical Natural Medicine

2004;11:33-41

• The effectiveness and efficacy of different balneo-hydrological and spa therapies in Turkish 
spas for treating rheumatic diseases 
– Osteoarthritis 
– Rheumatoid arthritis
– Fibromyalgia 
– Ankylosing spondylitis and
– Low back pain
– Psoriatic arthritis









2004 

2007 





Message for the Clinic

The available evidence 

suggests that balneotherapy

may help patients with various 

rheumatologic diseases;

• Osteoarthritis

• Fibromyalgia

• Ankylosing Spondylitis

• Rheumatoid arthritis 

• Chronic low back pain

Message for future research

More evidence is needed for he effectiveness of 

balneotherapy in other diseases such as;

• Dermatological

• Cardiovascular

• Respiratory

• Gastrointestinal

• Allergic 

• Gynecological



• in search of reaching a comprehensive understanding of the ways and 
mechanisms 

• how the biomarkers, cytokines, hormones and other mediators of 
inflammation and immune system and oxidative stress and anti-oxidation 
status are involved, the roles they play in the effectiveness of spa and 
balneotherapy

• Well designed clinical trials for separate diseases with standardized objective 
measures and outcomes, proper number of participants, longer duration and 
blindness.



SPAC  list

H. Kamioka, Y. Kawamura ir kt.
Delphi consensus method

2013







Lot of other possibilities to use geothermal water for 
medicine purposes



The forces of nature to 
human health. 

Use it or lose it?


