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Session 1 - The speleotherapy in mines and caves, history, presence and quality 
of therapeutic factors (microclimate, physical, chemical, microbiological and 
other studies in various mines and caves to assess the presence and quality of 
therapeutic factors) for used in health and balneoclimatic tourism.

USE OF CARST CAVES OF THE CZECH REPUBLIC FOR 
SPELEOTHERAPY. MORAVIA CHILDREN’S SPECIALIZED 

HEALTH CARE CENTER “CHILDREN’S  SANATORIUM WITH 
SPELEOTHERAPY”

P. Slavik¹,²
1) Moravia Children’s Specialized Health Care Center. Children’s Sanatorium with 

Speleotherapy, Czech Republic; 
2) Permanent Commission of Speleotherapy-UIS 

Background and methods: In the Czech Republic speleotherapy is used as a 
complementary treatment in several karst caves. 
One of speleotherapy centers for children is Moravia Children’s Specialized 
Health Care Center “Children’s Sanatorium with Speleotherapy”. 

Results and conclusions: Specific structure allows of speleotherapy center 
conducting the speleotherapeutic procedures and the cure of children, suffering 
from asthma and other chronic respiratory diseases, without detaching of the 
school educational program.

Keyword: speleotherapy, carst cave, Children’s Sanatorium with Speleotherapy. 
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SPELEOTHERAPY IN ROMANIA ON THE WORLD CONTEXT AND 
PERSPECTIVES FOR USE OF SALT MINES AND KARST CAVES FOR 

SPELEOTHERAPEUTIC PURPOSES (Lecture)

Iuri Simionca¹,²
1) National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucharest, 

Romania; 2) The Permanent Commission of Speleotherapy-UIS

Background and methods: The experimental and clinical studies have 
established some particularities of therapeutical effect of speleotherapy in salt 
mines and caves from Europe. Some studies revealed the strong efficiency of the 
speleotherapy in salt mines and caves on patients with severe diseases which have 
a negative social impact (severe asthma and chronic obstructive bronchitis, the 
post-burns complications). The results of the bioclimatic studies, the pollution 
evaluation, studies on the microorganisms in the salt mines from Cacica, Slănic 
Prahova, Praid, Tg. Ocna and Turda in the years 1970-2004 revealed that some of 
these mines could be used for medical purposes and tourism. Were proposed the 
solutions for reduction of the anthropic pollution effect (Grant CNCSIS, 2004). 

Results and conclusions: For the moment, in Romania the speleotherapy 
is used for asthma patients, chronic bronchitis and correction effect of 
immunopathological changes – the new perspective for speleotherapy, in Slănic 
Prahova „Unirea” Salt Mine - the subject of a multidisciplinary medical and 
environmental study (VIASAN Project No. 441, Life and Health – 2004-2006).  
Another realized RDI project (Nr.2550, FC:42120/2008-2011) is „Complex of 
medical-biological study of potential therapeutic factors related to salt mines and 
karst environments for effective use in health and balneo-tourism; development 
and modelling solutions of these factors”. A particular interest represents new 
location of Cacica Salt. One promising for medical use is Turda Salt Mine, 
adapted for tourists and for sick people. Studies results (Proiects/Financing 
Contract 310/2010 and 600/2011 – 2012) indicated the specific speleotherapeutic 
effect.

The new project theme has an absolute novelty at national and partially 
international level, arising from assessing the innovative methodology for 
researching natural potential therapeutic factors in Praid, Tg.Ocna, Rm.Valcea 
and Turda Salt Mines.The new directions is speleotherapy in carst caves which 
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possess curative properties and the first studies were carried in Fundata Cave, 
Rasnov.

Keywords: speleotherapy, development of speleotherapy in Romania
 

The Development of Speleotherapy 
in Eastern Europe (Report)

J. Chonka, Iu. Simionca, P. Slavik
Permanent Commission on Speleotherapy / CPS-UIS

 
Background and methods: Due to the significant growth of allergic respiratory 
diseases in Europe speleotherapy has raised  a special interest.  Speleotherapy - 
non medical method of prevention and treatment in the microclimate of salt mines 
or karst caves. Are presented results of the visit and evaluation of speleotherapy 
centers in caves and mines during the 2010 – 2012 years.

Results and conclusions: Significant experience in treating patients, 
especially children, is obtained in karst caves accumulated in Czech Republic 
and Slovakia. The most significant center in the Czech Republic is the resort 
“Golden Mountain”, where 2,000 patients are treated annually. The health resort 
is comfortable for accommodation and treatment of patients. It has a stable 
and favorable microclimate in the mine, where gold and other polymetals were 
mined.

In recent years another important center in the Czech Republic - Children’s Health 
Center - “Island in Macocha” loses its importance. It has all the possibilities 
of accommodation, treatment of children, but due to organizational problems 
this treatment facility is not working at full capacity, which causes considerable 
concern in the medical community.  Another prominent speleotherapy center 
in Slovakia - Bistra cave near Banska Bystrica works also insufficiently.                                                                                                                     
In Poland is the oldest in Europe speleotherapy center in salt mines - Wieliczka. 
With good development in recent years and after the flooding of mines in 
Solotvino (Ukraine) center in Wieliczka is the main medical center in Europe 
in terms of accommodation, the effectiveness of treatment and the number of 
treated patients. Wieliczka experience should transferred to another salt mine in 
Poland - Bohnya, which also has room for development of speleotherapy.
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Good development of speleotherapy is obtained in Belarus, where thanks to the 
government in Solihorsk,  where a new underground department at the potash 
mines has been built recently and  a new  building of Republican speleotherapeutic 
clinic was built which  enables  to increase  the number of treated patients in 
two times. Significant losses in 2009-2010  in speleotherapy was flooded salt 
mines in Solotvino (Ukraine), where there was the world’s largest underground 
mine department number 9  where 4-5 thousand patients were treated annually. 
Although at the availability of funds and desire the work of Solotvino salt mines 
and speleotherapy can be resumed.

However, the most promising development of speleotherapy in salt mines is 
Romania, which is located at 3 centers, which can perform speleotherapy in 
classic form. Now in Romania an intensive examination of these salt mines 
potential speleotherapy centers (“Unirea”- Slanic Prahova, Turda, Cacica, Dej, 
Praid, Tg.Ocna, Rm. Valcea) and Carst Cave Fundata (Rasnov) is conducted,  
the influence of underground microclimate on laboratory animals with induced 
pathology and on human patients with bronchial asthma, chronic bronchitis and 
other pathology.                                                                                                                                            
The results of studies would give new impetus to the development of speleotherapy 
in the world.                                                                                                                                                   

Keywords: Development of speleotherapy, mines and caves, Eastern Europe. 

IONIC COMPOSITION OF AIR IN THE UNDERGROUND 
DEPARTMENT OF UKRAINIAN ALLERGIC HOSPITAL

Y. Chonka, M. Sichka, B. Buleza, Y. Sharkan, I. Sakalosh,
 I. Popovich, I. Lemko

Uzhgorod National University, Uzhgorod; Ukrainian Allergic Hospital, Solotvino;
NPO “Rehabilitation”, Uzhgorod

Background: Speleotherapeutic environment based on deposits of salts is widely 
used in medical and spa facilities. The important role in the implementation 
of speleotherapy therapeutic effect is is played by physical and chemical 
environmental parameters,  of which the most important is the concentration 
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of salt aerosol dispersion and  the large concentration of air ions. In turn, these 
parameters are strongly dependent on the chemical composition of salt surfaces, 
from which aerosol is formed, temperature, humidity, movement of air currents, 
as well as human impact. Knowledge of the therapeutical mechanisms of 
these factors allows the creation and development of more effective medical 
technologies.

Method: Researches of ion composition and its range of mobility were carried 
out in various salt galleries in an underground department at the presence and 
absence of patients with a universal portable ions counter IT-8401 designed 
for measurement and continuous registration of concentration of air ions. The 
counter has a wide range of mobilities which can be used to study the spectral 
distribution of ions. The used method allows the measurement of the spectral 
composition of positive and negative ions by their mobility in the range of 0,001-
2 cm2 / V * c of deductible cumulative effect.
Results: The distribution of ions according to their mobility showed that the 
qualitative composition of positive and negative ions and unipolarity coefficient 
are strongly dependent on the location of sampling in the underground department 
of the hospital. The results of the research also showed that parameters of the 
ions component of air in the underground department is influenced by ventilation 
systems and air flow direction, the state of aerosol formation surfaces, the 
presence of patients, and the atmospheric conditions at the surface.

Conclusion: Thus, researches have shown that quantitative and qualitative 
composition of the ions depend on several external factors. Ability to control 
some of them (ventilation, size and concentration of aerosols, etc.) enables 
to control air ionic composition in the underground department of Ukrainian 
Allergic hospital.

Keywords: speleotherapy, positive and negative ions.
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AEROSOL THERAPEUTIC ENVIRONMENT OF UKRAINIAN 
ALLERGIC SPELEO HOSPITAL AND SALT AEROSOL THERAPY 

ROOMS

Y. Chonka, M. Sichka, B. Buleza, I. Lemko, Y. Sharkan, 
I. Sakalosh,  S. Bachkay, I. Popovich

Uzhgorod National University, Uzhgorod; Ukrainian Allergic Hospial, Solotvino; 
SPO “Rehabilitation”, Uzhgorod

Background and methods: The methods for aerosol control and devices for 
aerosol environment parameters control, by the help of which the measurements 
were conducted in the underground department of Ukrainian Allergic Hospital 
(UAL) and artificial salt aerosol therapy rooms, have been worked out.

Results: The results of the research showed that the concentration of aerosol is 
heterogeneous in the underground department and can vary in more than three 
times depending of the place of its determination. The main factor affecting the 
distribution is the air flow in the underground department is represented by the 
mine ventilation systems. The biggest value(10,2-15 mg/m3) is the concentration 
of aerosol in the side galleries, where air supply hatches are situated. Close to 
these figures is the aerosol concentration near shafts (8.8 mg/m3), which is also 
due to the presence of air flow passing through the shaft. In transverse galleries 
the concentration decreases in more than two times (4.4 mg/m3) compared with 
side galleries. However, the concentration of aerosol is stable (2.9 mg/m3) in the 
wards for patients, where therapeutic effect of aerosol is provided, regardless of a 
ward location. During speleotherapy session the studied concentrations were not 
significantly changed. Such ventilation of the underground department provides 
a stable therapeutic effect.

Measuring the dispersion of aerosols it was found out that in the atmosphere of 
the underground department the available range of particles is from 0.5 to 10 
microns, and the particles of a size up to 1 micron make the bulk of aerosol.
The main parameters of the microclimate of the underground department 
are stable, whle some seasonal fluctuations of humidity are marked. In the 
underground department of UAL the fluctuations of relative humidity and aerosol 
concentration of sodium chloride during the day and night shift, depending on 
the anthropogenic load and ventilation system functioning, are observed. The 
correlation between the relative humidity changes in the underground department 
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of UAL and the changes of aerosol concentration during the shift are noted.
The changes of aerosol concentration in the salt aerosol therapy rooms are more 
dinamic. The concentration of salt in the salt aerosol therapy rooms is 65 mg/m3, 
and the dispersion is in the range from 1 to 10 microns. Within 20 minutes after 
turning off the installation for aerosol spraying, the bulk of aerosol is made of 
particles of a size 2.5 - 4.5 microns with a maximum of 3 microns. Moreover, the 
maximum concentration of aerosol in the room (at the same mass of dispersed 
salt) greatly depends on climatic conditions and anthropogenic load.

Conclusion: The results of the research for aerosol parameters in the underground 
department of Ukrainian Allergic Hospital and salt aerosol therapy rooms 
showed their dependence on a number of external factors (ventilation, size and 
concentration of aerosols, etc.) and the possibility of control over some of them. 

Keywords: speleotherapy, halotherapy, aerosol parameters

MICROCLIMATE AND PHYSICAL ENVIRONMENT ELEMENTS 
IN SOME SALT MINES IN ROMANIA FOR 

SPELEOTHERAPEUTICAL USE

Enache Liviu1, 2, 3, Bunescu Iulia1

1) The National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, 
Bucharest, Romania 2) Department of Mathematic, Physics and Terrestrial Measurements, 

University of Agricultural Sciences and Veterinary Medicine, Bucharest, Romania 
3) The Permanent Commission of Speleotherapy from Romania, Bucharest

Background: The paper describes microclimatic and physical 
environment (natural air ionization) of four salt mines in Romania 
(Turda, Cacica, Ocna Dej, Slănic Prahova), using measurements made 
mainly between 2004 to 2011, to assess the speleotherapeutical qualities. 

Methods: Measurements were performed microclimatic psychrometers 
method for mesurement of temperature and relative humidity, 
the aneroid barometer for atmospheric pressure measuremets and 
mechanical anemometers to determine the air current speeds. The air ion 
concentrations, of both polarities, were measured with a counter Ebert type. 
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Results: The microclimate is cool, in general, around 10 to 110C. The coldest 
salt mine was Cacica (about 10 0C) and the warmest was Ocna Dej (about 13 to 
140C). The relative humidity in spaces reserved to speleotherapy application is 
moderate, within the comfort range for 50 to 75 %. The anemometric observations 
indicate low air flow rates (below 0.1 m/s). The barometric regime differs with 
depth, the pressure differences to the surface being located between +3,7 ÷ +22,1 
mmHg. The natural air regime have higher concentrations of ions (600 ions/cm3) 
in Cacica and Turda salt mines and lower values (about 200 – 300 ions/cm3) in 
Ocna Dej and Slanic Prahova, for each electrical polarity, with a predominance 
of negative ions.
 
Conclusions: 1. The microclimate is complex and characterized by high stability 
in time and space. 2. The thermal regime of spaces for speleotherapy is moderately 
cool. 3. The relative humidity regime is normal, similar to the free atmosphere. 
4. The air currents has very low speeds (< 0,1 m/s) or no air movement. 5. The 
barometric regime is correlated with variations in atmospheric pressure values of 
the free air space and with analysed depths. 6. The air ionization is differentiated, 
with concentrations generally higher than those of free nature and the electrical 
polarity is predominant negative, with favorable role for speleotherapeutical 
purposes.

Keywords: salt mines, microclimate, air ionization

APPLICATION OF ALPHA SCINTILLATION CELL AND SYSTEM 
WITH IONIZATION CHAMBER DETECTOR TYPE FOR RADON 

CONCENTRATION MEASUREMENT IN SALT MINES

M. R. Calin1, M. A. Calin2, Ghe (Iuri) Simionca3, O. Mera4, I. Radulescu1

1) “Horia Hulubei” National Institute of Physics and Nuclear Engineering – IFIN HH, 
Magurele, Romania 2) Nationale Institute of Research and Development for Optoelectronics – 
INOE 2000, Magurele, Romania 3) National Institute of Rehabilitation, Physical Medicine and 

Balneoclimatology, Bucharest, Romania 4) Turda Salt Mine, Romania

Background: Measuring atmospheric radon is a highly interesting area of 
environmental radiation protection. As is well known, radon penetrates the human 
organism along with atmospheric air through breathing. The radon content in 
the atmosphere salt mines is one of the few factors that underlie both the safe 
exploitation of the mine as well as of the development of these underground 
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locations as touristic areas, recreational or for speleotherapy. Therefore, the 
monitoring of radon concentration in salt mine should be performed periodically. 

Methods: In this paper we present two methods for the measurement of radon 
concentration in air with alpha scintillation detector (Pylon AB 5) and system of 
monitoring the atmospherically radon with an ionization chamber detector type 
in pulse mode (CIS-P5M). The radon measurements were performed for twenty 
days in different locations from Ocna Dej salt mine. 

Results: The concentration of radon, depending on the location of measurement 
points inside salt mine, was (9.6±1.13 - 31.2±2.76) Bq/m3 measured by the alpha 
scintillation cell method while (10.1±1.34 - 29.5±3.35) Bq/m3 was measured 
by the ion chamber method. We conclude that both methods are suitable for the 
measurement of radon concentration in salt mine. The radon levels from Ocna 
Dej salt mine are lower in comparison to those reported for mines, caves or spas 
in other countries where radon therapy and speleotherapy is frequently in use. 

Conclusion: In conclusion, taking into account the levels of radon and 
environmental conditions, we can say that Ocna Dej salt mine can be considered 
as a tourist destination or treatment.

Keywords: alpha scintillation detector, ionization chamber detector, radon, salt mine, therapy

EVALUATION OF THE RADON CONCENTRATION 
IN CACICA AND OCNA DEJ SALT MINES

M. R. Calin1, M.A. Calin2, M. Zoran2, Ghe (Iuri) Simionca3, 
O. Mera4, I. Radulescu1

1) “Horia Hulubei” National Institute of Physics and Nuclear Engineering – IFIN HH, 
Magurele, Romania 2) Nationale Institute of Research and Development for Optoelectronics – 
INOE 2000, Magurele, Romania 3) National Institute of Rehabilitation, Physical Medicine and 

Balneoclimatology, Bucharest, Romania 4) Turda Salt Mine, Romania

Background: The knowledge of radon concentration levels in underground 
environments is essential for therapeutic purposes of different respiratory and 
rheumatic diseases. In order to develop speleotherapy in Romania, this paper 
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presents the results of an indoor radon concentration levels survey in some salt 
mines in Romania. 

Methods:The survey was carried out using radon monitor Pylon AB-5 
system methodology. In order to investigate whether differences in depth and 
microclimate parameters translate into significant differences in salt mine indoor 
radon concentrations, have been chosen three salts mine test sites placed in the 
Northern part of Romania (Cacica, Ocna Dej and Ocna Turda) in stable areas of 
the mining field at 32–120 m depth. 

Results and conclusion: Environmental microclimate conditions (mean values 
of air temperature 10–14.50C, air humidity 65–80 %, air velocity 0.2 m/s 
saline aerosols and low microbial factors) have anti-bacterial, anti-microbial, 
and anti-inflammatory properties and recognized therapeutically effects on 
human body’s health. The analyzed environmental conditions and recorded low 
levels of indoor mean radon concentration (6.9 ± 0.39 and 96.5 ± 4.76 Bq/m3) 
demonstrated the best suitability of the investigated three salt mines in Romania 
for speleotherapeutic applications.

Keywords: radon, concentration, salt mine, speleotherapy
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Session 2  - The structure of underground sections in mines and caves 
with speleotherapeutic factors. Structure of the medical institutions used 
speleotherapy methods.

SPELEOTHERAPY SECTIONS IN SALT MINES SLANIC-PRAHOVA, 
CACICA, TURDA AND OTHER PERSPECTIVES

Iu. Simionca¹,² N.Grudnicki³, O.Mera4, C.Zup³.
1-National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucharest, 
Romania; 2-The Permanent Commission of Speleotherapy-UIS; 3-National Salt Company – 

SALROM S.A.; 4-C.S. Turda Salina Durgau A.S.

Background and method: Within the RDI complex projects, during the years 
2002 -2011 experimental and clinical studies have established some particularities 
of underground salt mines environment and therapeutical effect of speleoterapy. 
Results: As a result of research projects at the National Institute of Rehabilitation, 
Physical Medicine and Balneoclimatology (Bucharest, Romania) and in national 
programs of research, development and innovation (VIASAN Project No.441/ 
2004 - 2007, Life and Health, in RDI-1 National Plan; Multidisciplinary Health 
Project Nr.2550, FC: 42120/2008-2011 in RDI-2 National Plan, Program – 
Partnerships, priority areas – Health) and projects financially supported from 
local or private funds (Turda Salt Mine Proiects / Financing Contract 310/2010 
and 600/ 2011 - 2012) were realized functionally models with the title: 

-	 “Underground Section for Speleotherapy – Sanatorium” in Salt Mine 
“Unirea” Salina (complex of salt mines) Slanic Prahova Sectia ;

-	 “Experimental and Functionally Model of Underground Section for 
Speleotherapy in “old” Cacica Salt Mine, Suceava County (Branch of 
National Salt Company – SALROM S.A)” ;

-	 “Functionally Model of Underground Sections for Speleotherapy in Turda 
Salt Mine, Cluj County”. 
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 Conclusion: Those models of underground sections for speleotherapy are based 
on the principle of adaptation of patients to saline therapeutic factors.

Keywords:  speleotherapy, salt mines, underground sections for speleotherapy

SALROM S.A. – THE SALT MINES, A UNIQUE AND HEALTHY 
SPENDING FREE TIME. SALROM’S PROJECTS TO UPGRADE 

SLANIC-PRAHOVA SALT MINE 2012-2017

Tourism and Production Departments 
The National Salt Company S.A. – SALROM

Background and method: The National Salt Company S.A. - SALROM, 
Romania’s largest salt producer comprises 7 entities or sister offices, which are 
not legal entities in themselves – Râmnicu Vâlcea Mining Site (that has several 
divisions, such as the exploitation and preparation of non-ferrous substances), 
Slănic Salt Mine, Ocna Dej Salt Mine, Ocna Mureş Salt Mine, Târgu Ocna Salt 
Mine, Praid Salt Mine, Cacica Salt Mine. All perimeters of the sister offices hold 
valid the concession and operation license until 2019.
Tourist activities are ongoing in the abandoned galleries of five of these galleries, 
which are not exploited anymore.

Results: The fact that all Salrom salt mines are under the umbrella of one single 
company leads to the idea of a holistic approach and joint growth, originating 
in one comprehensive vision. On the other hand, the vastness and diversity of 
assets, local specifics and unmistakable particularities of the salt mines certainly 
converge into the philosophy to recover and capitalize on each salt mine’s 
specific values.

Salrom goals are to raise the awareness of the Romanian population concerning 
these national tourist attractions and strengthen their willingness to share them 
with the guests, to secure a place for salt mine tourism as one key factor which 
supports the growth of tourist activities in general and generates new jobs.
The salt mine that has the most advanced studies and projects is Slănic Prahova. 
Its spectacular features require adjusted projects and Salrom sets out to create 
a “story” that can make visitors travel into an imaginary, hidden world, which 
they discover, on this occasion, in the middle of the Earth. Salt mining, which is 
essentially a technical process, becomes, in a reenactment, a pseudo-archeological 
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process which unearths a possible past.
The swimming pool upgrade and extension works are ongoing at the Praid salt 
mine, and the works launched in 2013 will make a new level that will comprise 
exhibits and constructions in a mix of natural and state of art style.

Conclusion: If all requirements are met, as of 2014, large building works will be 
implemented in the Cacica, Ocnele Mari and Targu Ocna salt mines.

Keywords: Salrom, salt mine, tourism, projects.

SLĂNIC PRAHOVA SALT MINE

Tourism and Production Departments
The National Salt Company S.A. – SALROM

Background and method: Situated in a wonderful area, with hills covered by 
dedious tree woods, the Slanic Prahova salt mine is among the most attractive 
touristic destination. The access to the locality is ensured by railway on the route 
Bucharest-Ploieşti-Slănic, and by the national road DN1 Bucharest- Ploieşti. 
Although quite young, the salt mine Slănic Prahova is the most well-known spa 
abroad starting from the beginning of the century, the salt from Slănic being 
present to many international fairs and exhibitions.

Results and conclusion: The Slanic Prahova salt mine is made up of three 
former workings, respectively the mine Carol (presently closed), the mine Mihai 
aimed for sports contests (athletics) and mine Unirea opened to visitors.
Special salt sculptures can be admired in the salt mine Unirea: the bust of 
Burebista, in the “Genesis Hall”, those of the leaders Decebal and Traian, a bas-
relief of the ruler Mihai Viteazul and the bust of the poet Mihai Eminescu. There 
are many other things you can find here such as mine flowers and amber exhibits, 
old equipments typical of the salt mines, as well as sculptures and paintings. An 
automobile runway is arranged for the children as well as mechanic games, a 
buffet and a bar.
Touristic attractions: the Salt mountain, the Shepherd’s Bath, the Grotto of the 
Bride, the Green Baths and the Red Bath, the Gren Stone Quarry, the Crasna 
Hermitage, the Zamfira Monastery with the icon of the Virgin Mary that makes 
miracles.
Keywords: Salrom, salt mine, tourism, projects.
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PRAID SALT MINE

Tourism and Production Departments
The National Salt Company S.A. – SALROM

Background and method: The Praid salt mine is situated in the Eastern part of 
the Transilvaniei Basin, “a huge salt-celler” at the base of the Gurghiu mountains, 
at a distance of 6 km from the Sovata spa, in a wonderful landscape.
The main attraction of the Praid is the salt mine which dates from Roman times.

Results and conclusion: On a distance of 1250 m from the entrance to the 
touristic point in the underground, the persons are transported by the buses of 
the salt mine, through the coast gallery.
The rooms are endowed with illuminating system, playgrounds for children, 
pool tables, Ping-Pong tables, museum exhibiting the history of the salt mine, 
benches for rest, lounge chairs, a bar, a mini-library, and even an ecumenical 
chapel, all these offering a great time of recreation for the visitors.
The chapel is protected by Ioan Nepomuk the Saint, arranged and sainted in 
1993, has a capacity of 500 place, being unique in Europe. The beauty of the 
chapel is given by the value of the two statues dating from the XVIII century 
and representing Virgin Mary with the Son and Saint Anton; they are both put to 
account by the light filtered through six stained-glasses.
Touristic attractions: “The Corundului Gorges” (the salt canion), “The Salt Hill” 
from Corund areas declared “natural geological monuments”, the Sovata spa, the 
lakes Ursu (Bear) and Negru (Black)

Keywords: Salrom, salt mine, tourism, projects.

OCNELE MARI SALT MINE

Tourism and Production Departments 
The National Salt Company S.A. – SALROM

Background and method: Ocnele Mari Salt Mine is located in the central-
southern part of the country, in the Getic Depression, at only 8 km from Rm. 
Vâlcea. Salt exploiting in Ocnele Mari goes back to ages of Dacia people, who 
created settlements and fortifications along Salty River. The archeological 
findings brought into the light the well-known citadel of Burdiava.
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The salt deposit was forms in a halogen basin made up of a suite of gulfs and 
lagoons, in the conditions of arid climate, without direct connection to the sea 
basin.

The salt of Ocnele Mari was deposited rhythmically as consequence of seasonal 
climate variations, with the effect of rhythmical succession of white salt 
banks, corresponding to an arid and warm climate alternated with darker salt, 
corresponding to a climate with abundant precipitations and terigene material 
addition.

Results and conclusion: The systematic exploiting of the deposit began during 
the mid 19th century, at the Mine “Sf. Ion si Sf. Pavel”, located in the Central-
Western part of the deposit.

Ocnele Mari Salt Mine is fitted out at a depth of 226 meters below sea level 
and offers, besides the specific microclimate, various leisure and relaxation 
possibilities: playgrounds for children, tennis court, badminton and mini-
football field, ping-pong and billiard tables, fitness room, spaces fitted out for 
conferences, symposia, trainings, a house of worship dedicated to “Sf. Varvara 
and Sf. Gheorghe”, souvenir shop, restaurant, fast-food, wine cellar, first aid 
point, internet wireless, mobile telephone coverage.

Keywords: Salrom, salt mine, tourism, projects.

TÂRGU OCNA SALT MINE

Tourism and Production Departments
The National Salt Company S.A. – SALROM

Background and method: It is located in the heart of Moldavia, on the 
picturesque valley of the Trotuş, near Târgu Ocna town, Bacău county. The 
access to the salt mine is possible on the railway Adjud-Ciceu and the national 
road 12A, through Oneşti town.
The beginnings of salt exploitation in this area are lost in ancient times and mix 
with an old Moldavian legend about outlaws, secular forests, and princely posse. 
The first written evidence dates from the second half of the XIV-th century.
At Tg. Ocna you are offered relaxation, health, knowledge and last but not least 
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the traditional Moldavian hospitality.

Results and conclusion: The immensity of the underground hollows, the 
labyrinth of the galleries of thousands of metres, the modern tourism base, 
creates the impression of a “city from the depths”.
The Othodox Church Saint Varvara, protector  of the miners, founded by those 
who worked in the mine, is dug up in salt at a depth of 240 m, in the year 1992. 
The lamps, the great chandelier that illuminates the whole church and other 
objects of cult have been cut from the salt of the mountain.
The touristic sites from the salt mine Trotuş are located at Horizon IX. The tourists 
can visit the church “Saint Varvara” as well as the tourist place that includes: the 
“Museum of Salt”, sports grounds (basketball, mini-football, volleyball, table 
tennis, field tennis, etc.), playground for children (swings, toboggans, electric 
car), salt water lake and a waterfall, buffet and terrace, souvenir shop and a 
treatment space.
Tourists attractions in the area of Tg. Ocna town:

-	 20 churches and monasterie, the most representative ones being Magura 
Ocnei Monastery and Raducanu Church- where the famous diplomat and 
writer Costache Negri is buried;

-	 Memorial monuments: the monuments of the heroes located on: Magura 
Mountain, inside the “Saint Nicolae” church, in front of the House of 
Culture and in Poieni District;

-	 Other tourism attractions: “Magura” park, with mineral water springs, the 
building of the Town Hall, “The Great Station”, “Salina” station.

Keywords: Salrom, salt mine, tourism, projects.

CACICA SALT MINE
Tourism and Production Departments

The National Salt Company S.A. – SALROM

Background and method: It is situated in the locality with the same name, 
in the N-E part of the country, at 42 km W from Suceava Town and the 17 km 
N from Gura Humorului. The air strongly ozonized, the purity and beauty of 
nature, make from this place an attractive destination in any season, both for rest, 
pleasure and the treatment of respiratory disorders.

Results and conclusion: The entrance into the salt mine is made on fir tree 
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stairs that are over 200 years old, mineralized by the salty water that penetrated 
the wood. The work by chisel gab and sledge hammer of the miners that ones 
worked here left real works of art, that bear the seal of the talent access stairs 
cut in the salt massif, vaulted ceilings or huge galleries. The real measure of 
the craftsmanship of those who dug the salt with the hammer is given by the 
small church built in salt at a depth of 27 metres and the dance hall located at 
a depth of 37 metres. This underground Catholic chapel sanctified in 1800 has 
been gathering all the inhabitants, for the last two centuries, on the feast of Sf. 
Varvara protector saint of the miners.

Among the mine works performed in the chapel one can see today the altar, the 
pulpit, the cell of the priests, the bank made up of carved salt where the icon of 
Saint Varvara is put.

At a depth of 35m a mini-chapel of Virgin Mary has been arranged. Lower, 
inside the mine, through the galleries that were dug by hand in the salt massif, 
you can reach the Midget Grotto and the Ball Room. Before entering the wide 
ball room, surrounded by a balcony, at a depth of 38 m, a deep lake of over 2 
metres welcomes you, The Salty Lake.

Touristic attractions: the Grotto of Saint Mary and the Saint spring; the Putna, 
Suceviţa, Moldoviţa, Voroneţ, Arbore Monasteries; the Memorial house “Ciprian 
Porumbescu”;  the monument of nature The Women Rocks, etc.

Keywords: Salrom, salt mine, tourism, projects.

SALROM’S PROJECTS TO UPGRADE 
SLĂNIC PRAHOVA SALT MINE

2012-2017

Tourism and Production Departments 
The National Salt Company S.A. – SALROM

Background: Because the areas of the Slănic Prahova Salt Mine are spectacular, 
they need tailored projects: they need a “story” that will take visitors to an 
imaginary, hidden world, which would be discovered, on that occasion, in the 
middle of the Earth. 
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Method: With its projects, Salrom wants that the visit in the underground of 
the Slănic Prahova Salt Mine should be a complex experience, as the route for 
tourists will be built and developed around the (invented) traces of some various 
fallen civilizations.

Results and conclusion: Three types of plastic approaches generate the artifacts 
that will recompose the “lost world”, which refer, each to one dimension: human 
culture, natural world and mineral world. 
The first of these plastic expressions, human culture refers to the marked tracks of 
human presence, proposes archetype spaces and spatial typologies. The temple, 
the gate, the bridge, the tower are just a few of the essential sacred typologies 
that give the space the mystic touch of any experience that takes you into the 
bowels of the Earth. Because, after all, what is a salt mine if not a man-created 
cave in the heart of the Earth, a marked symbol of a way to the other dimensions 
of the world? 
The natural world, the second esthetic level of the mine, simulates the natural 
world which existed in the epoch of the civilization that had produced the signs 
above. The organic shapes of the installations belonging under this esthetic level 
simulate buried skeletons, fossil animal or vegetal remains which blend into the 
human artifacts. Just as the jungle ate the ruins of pre-Columbus civilizations or 
the sacred temples of Cambodia, just the same, at the Slănic Prahova Salt Mine, 
long lines of backbones or fossil flowers will meet and climb the installations “in 
ruins”. There are places where they are the score on which the current functions 
are written, such as the church created in a prehistoric animal skeleton or the 
children playground created inside the remains of a whale skeleton. 
The mineral world, the third level of the esthetic discourse, counts with the 
repetition of mineral shapes, which are zoomed in replicas of salt crystals, 
symbolizing the last layer, that will have been deposited in time on top of the 
other two, before everything was swallowed for good by the salt mountain. 
The installations at this level will contribute to the other two discourses with 
their clear lines, cutting edges and brilliant white color. 

Keywords: Salrom, salt mine, tourism, projects.
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SALROM PROJECT TO UPGRADE PRAID SALT MINE
2012-2017

Tourism and Production Departments 
The National Salt Company S.A. – SALROM

Background:Praid Salt Mine is located in an area with a picturesque natural 
landscape and protected tourist attractions, such as Praid Salt Mountain and Ursu 
Lake in Sovata. The tourist attractions in the area also count with the traditional 
pottery center in Corund, the Sovata resort displaying a generous offer of spa 
treatments and numerous cultural, historical and religious monuments.

Method: Salrom’s  proposition is to upgrade the underground area in the salt 
mine, to make visitors feel they have just entered a “recently colonized world”, a 
cave that has just been conquered, using a first set of installations, isolated from 
the salt walls, with individual sources of light, as a reminder of an explorers’ 
camping site.
Consequently, all improvements and installations will be made of paneled wood, 
whereas the lighted partitions will be made of backlight colored glass.

Results and conclusion: This décor will look like a mix of natural and state of 
art/ high-tech style. 
Salrom aims to build accommodation facilities for all types of visitors at the 
surface of the salt mine: a hotel with a spa center, respectively, a camping site 
with bungalows and plots for tents and caravans.

The architectural and urban concept relevant for the camping site is the 
establishment of a “live village museum”, with wooden huts, which will be 
designed and built in the Harghita folk architectural style, and will, however, 
provide all modern amenities: generous areas, own bath, gardens. 
The project also comprises a four-star hotel with a patio and a total number of 79 
rooms and suites, two restaurants, one conference center with a lounge and two 
halls, as well as a spa center, two pools, hydro massage, sauna and Turkish bath 
(hammam), a relaxation area, a gym, aromatherapy showers, beauty parlors and 
treatments. 
In the framework of the same megaproject, Salrom initiated the expansion and 
the upgrading of the salt lake pool, which is a must given the very high influx of 
tourists.
Keywords: Salrom, salt mine, tourism, projects.
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HISTORIC ASPECTS OF SALT EXPLORATION AND UTILIZATION 
OF CACICA SALT MINE UNDERGROUND SPACES FOR TOURISM 

AND SPELEOTHERAPY PERSPECTIVES

C. Zup, N.Grudnicki, I.A.Zup
Branch of Salt Mine Cacica, National Salt Company – SALROM S.A.

Background and method: Our communication ilustrates in images the 
evolution of the salt exploration in Cacica salt mine – Suceava County since the 
inauguration (1791) until present time. 

Results and conclusion: The new Salt mine is a historic and technologic 
extention of the old Salt mine, the industrial performances being represented by 
the extraction of the best alimentary salt in Romania. The touristic and medical 
components have an important place in the perspectives of development on 
Cacica salt mine. 
Keywords: Salrom, salt mine, tourism, projects.
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Session 3 - Organization of speleotherapeutic treatment in mines and caves. 
Management, protection, engineering problems, exploitation of various mines 
and caves for speleotherapy. Climatic characteristics of the geographic zones 
with speleotherapeutic potential.

CLASSIC AND MODERN IN SPELEOTHERAPY* IN CACICA SALT 
MINE (KACKZYKA)** SUCEAVA COUNTY, ROMANIA (FROM 

EMPIRISM TO SCIENTIFIC SPELEOTHERAPY IN CACICA SALT 
MINE) (Lecture)

Ioan Ietcu1, Iu. (Gh.) Simionca2, Doina Ganea Motan3, Claudia Bîlha4, 
Daniela Havris4, Cornel Zup5, Petru Todosi6, Vlad Rădăsanu7, 

Melinte Lăcrămioara8

1)„Stefan cel Mare” University, Suceava, Academy of Romanian Scientists; 2) National Institute 
of Rehabilitation, Physical Medicine and Balneoclimatology; Bucuresti; 3) Suceava Hospital; 
4) „Stefan cel Mare” University , Faculty of Physical Education and Sport, Suceava; 5) Cacica 

Salt Mine; 6) Cacica City Hall;7) „Gr.T.Popa” Medicine and Pharmacy University, Iasi; 
8) Cacica, Private Medical Office.

Background: The salt mine was opened in 1791 by the Austrian experts and 
Polish miners from Wieliczka and other areas of the Habsburgic Empire. The 
subsequent decades and centuries allowed remarkable practical observations on 
the improvement of some respiratory conditions of miners, but also sick people 
outside the mine that used rarely and empirically, the healing effects of the salt 
mine’s microclimate in connection to allergic respiratory dysfunctions. 

Method: In the past 5 years, a research team led by Iuri (Gh.) Simionca, 
PhD. from The National Institute of Rehabilitation, Physical Medicine and 
Balneoclimatology assessed repeatedly the physical, chemical and radioactive 
parameters from the surface, but especially in the spaces from levels I and II. 
There followed researches carried on lab rats, the conclusions being favorable for 
including the Cacica salt mine among the Romanian salt mines where scientific 
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speleotherapy is already performed successfully. In the fall of 2011, the same 
team will end the conclusions by complex observations carried on a batch of sick 
persons according to a rigorous research protocol. 

Results and conclusion: The Suceava Clinical Hospital and “Stefan cel Mare” 
University of Suceava, located 40 km away of the salt mine, are interested in 
including the salt mine as annex prophylaxis and therapy section in connection 
to non-tuberculosis allergic lung conditions, but also the after-effects of the 
supporting and movement apparatus. As well, the salt mine can become practical 
medical education premises for the students of the kinetotherapy department 
belonging to the University and, of course of the Faculty of Medicine now in 
progress of reorganization.  

 *From the grec.”speos” meaning „cave”, „salina”.
**The Polish community exceeds 20% of the population of Cacica town. Therefore, according 
to the Romanian Law, the inscriptions are bilingual. 
Keywords: Bucovina, speleotherapy, balneary tourism, moral-spiritual ecology

THE RESEARCH OF ANTHROPOGENIC LOAD AND VENTILATION 
SYSTEMS INFLUENCE ON AEROSOL FORMATION SURFACES IN 
THE UNDERGROUND DEPARTMENT OF UKRAINIAN ALLERGIC 

HOSPITAL

Y. Chonka, M. Sichka, Y. Sharkan, I. Sakalosh, 
I. Popovich, I. Lemko, S. Bachkay

Uzhgorod National University, Uzhgorod; Ukrainian Allergic Hospital, Solotvino; SPO 
“Rehabilitation”, Uzhgorod

Background: The microclimate of the underground department of Ukrainian 
Allergic Hospital is characterized by stability of key parameters, rapid 
regeneration of air and the presence of medical factor - sodium chloride aerosol. 
The properties of therapeutic environment depends on the salt massif, in which 
some changes. Take place due to anthropogenic load, that lead to inactivation of 
the surface layer of salt with the formation of secondary crystals. Because of this 
to investigate aerosol formation surfaces and their changes at anthropogenic load 
has become of special interest.
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Method: To study changes of aerosol formation surfaces under the influence of 
anthropogenic load were established the methods for determining the coefficient 
of rough surface brightness by measured intensity of scattered light on the walls 
surface of the underground department of UAL were established.
Measuring changes in the intensity of scattered light over time we can judge 
about the change in the surface during the operation of underground department 
of UAL occurring as a result of various factors (air pollution of underground 
hospital by livelihoods products - breathing, moisture discharge, contamination 
by microorganisms and outside substances). The walls and ceiling have halite 
formation of different structure and different composition. The technique for 
measuring changes of the surface over time under the influence of external factors 
is implemented by the help of a sensor, mechanically fixed over the investigated 
surface at a given distance.

Results: During the investigation of changes in the scattered light intensity on 
the walls surfaces of the underground department of UAL photometric device 
showed the growth of brightness rate over time, indicating that structural changes 
of aerosol formation surfaces take place over time under the influence of external 
factors. It was found out that the most significant changes in the intensity of 
scattered light surface occur in the summer months, which may be associated 
with the increased relative humidity in the underground department in May and 
November - 50 - 68.4%. Due to absorption of moisture from the air and the 
increased number of patients in the department, intensive structural changes of 
the walls surfaces take place during these months.

Conclusion: Thus, it was established that during the investigation of the 
underground department of UAL changes on the walls surfaces take place in 
the form of dissolution, recrystallization with the formation of smaller grains 
and the appearance of secondary salt plaque which significantly affects aerosol 
formation.

Keywords: aerosol formation surfaces and their changes at anthropogenic effect, underground 
department UAL.
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RESTRUCTURING OF SALT AEROSOL PARTICLES IN THE 
PROCESS OF TREATMENT ENVIRONMENT CREATION

Y. Chonka, I. Lemko, Y. Sharkan, M. Sichka, I. Sakalosh, N. Zhytov
Uzhgorod National University, Uzhgorod; * Ukrainian Allergic hospital, Solotvino; ** SPO 

“Rehabilitation”, Uzhgorod

Background: The development of modern technology provides new opportunities 
to study various physical phenomena and processes. To study the structure of air 
dispersing systems digital video equipment can be used, which in real time and 
with high sensitivity enables to evaluate the dynamic changes in the morphology 
of salt aerosol. 

Method: Researches of crystalline salt aerosols in Solotvino salt mines and in 
aerosol therapy rooms SPO “Rehabilitation” were conducted by digital camcorder 
(CCD). In aerosol therapy rooms NaCl aerosol is produced by spraying salt, 
crushed in a special way. So initially salt has a crystalline form. If one focuses 
the camera on the lining of the newly deposited aerosol particles, can observe the 
changes of the shape of the particles when they absorb water vapor.

Results: The concentration of salt micro crystals in therapeutic aerosol of artificial 
aerosol therapy rooms is 65 mg/m3. At the same time at room temperature and 
humidity of 79-80% the concentration of water vapor in the air is in hundreds 
of times larger and makes 13.7 g/m3. Since NaCl is a hygroscopic substance, 
under given conditions, salt micro crystals will rapidly absorb moisture from 
the air. As a result, we don`t get solid particles but droplets of aqueous salt on 
the lining. The form of the particles varies in the process of absorption; they are 
converted from the right shaped crystals into drops. This dynamic process is 
clearly observed when recorded by CCD camera.

In the salt mines humidity is much lower and the concentration of salt in the air 
is also less which makes 10-15 mg/m3, but moisture available in the air is enough 
to dissolve completely crystalline salt which is in the air.
Processes similar to those we observe on the lining, take place in the air and 
underground rooms and chambers of aerosol therapy. Due to intense absorption 
of water vapor by aerosol particles aerosols of aqueous salt solution is formed. 

The form of the particles under these conditions changes from regular crystals 
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into spherical drops. To check this assumption the stream of aerosol at the 
diffused light was recorded.  In the obtained images it is clearly seen that the 
aerosol particles have a spherical shape.

Knowing the still rate and still number, we can calculate the time of the aerosol 
phase transition from liquid into crystal state. The transition that we observed 
in images made in 0.18 sec. This phenomenon is observed for particles over 5 
microns. Since smaller “dry” aerosols have a developed surface, the time of the 
transition to the liquid phase is significantly reduced.
 
Conclusion: The obtained results enable to evaluate the effect of phase aerosol 
composition on the mechanisms of treatment with the help of aerosol therapy.

Keywords: The concentration of salt micro crystals in therapeutic aerosol,  artificial aerosol 
therapy rooms.

CRISTAL CAVE OF THE FARCU MINE AND MEZIAD CAVE 
(Romania) -  POSSIBLE PERSPECTIVES FOR SPELEOTHERAPY 

V. T. Lascu.
Balkan Speleological Union

Aim: In the communication will be presented tourist caves in Romania.
Conclusion: Are of interest the Cristal Cave of the Farcu Mine and Meziad 
Cave (Romania) for specific complex studies in order to evaluate the potential 
speleotherapeutic and balneoclimatic tourism factors.

Keywords: Cristal Cave of the Farcu Mine and Meziad Cave (Romania), possible perspectives 
for speleotherapy.
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THERAPEUTIC VALUE OF THE SALTED LAKES 
FROM TURDA REGION, ROMANIA

Liana Gheorghievici 1, Mădălina Cosmoiu1, Iulia Pompei1, O.Mera 2, 
G.Gheorghievici 1, I. Tănase 1

1) National Institute of Rehabilitation, Physical Medicine and Balneocliomatology, 11A Ion 
Mihalache Blvd, 011171, Bucharest, Romania 

2) S.C. Turda Salt Mine Durgău S.A., Aleea Durgăului 7, Turda , Cluj County, 401154, Romania

Aim: The purpose of the realized study was the characterization of the therapeutic 
valence of Lake Rotund and Lake Ocnei from Turda region, Romania, through 
the identification of the physical and chemical composition of the water. Parallel 
to this, through the microbiological analysis, it was followed the appreciation of 
the water quality of the studied salted lakes, making a qualitative and quantitative 
monitoring of the ,,indicator” microorganisms for the identification of the feces 
contamination.

Method: For the quantitative analysis of anions, cations, irresolvable 
compounds from the lake water, there have been utilized the following analytical 
technics: gravimetry, volumetry, electrochemistry, visible molecular absorption 
spectrophotometry, flame photometry. 
Water samples have been taken according to SR EN ISO 19458:2007, for the 
identification of the pollution indicator microorganisms; the multiple tubes 
method has been utilized for the detection and counting of the coliform bacteria 
and thermotolerant coliform bacteria, and the results have been expressed as 
most probable number per 100 cm of water.

Results and conclusion:According to the physical and chemical composition, 
the water of the studied lakes is a , highly concentrated, chlorinated, sodic, 
hypertonic, mineral water, yet the mineralization degree differs: Lake Rotund 
- 75,02 g·dm-3, Lake Ocnei- 51,90 g·dm-3. Cl- concentration has registered a 
slight increase, correlated with the level variations of the lakes. Its distributions 
of concentration present in the water of Lake Rotund and Ocnei demonstrate a 
significant variation of them on a vertical scale. Na+ has registered a seasonal 
dynamics of concentration on location and depth, similar the one of Cl- by which 
it bonds, and to the processes followed by it.
The concentration values of the pathogen microorganisms, the water chemism, 
are factors that confer specificity to Lake Rotund and Lake Ocnei, their utilization 
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as natural therapeutic factors in balneary therapy being a consequence of these 
characteristics. 

Keywords: salt, lake, mineralization, balneary, therapy

DEVELOPMENT OF SUBTERRANEOTHERAPY IN THE 
“WIELICZKA” SALT MINE

Jakub Czerwiński, Magdalena Kostrzon, Magdalena Paciorek
Wieliczka Salt Mine Health Resort

Background and method: In 20th century Professor Mieczyslaw 
Skulimowski started regular treatment of patients in the salt chambers 
of the “Wieliczka” Salt Mine, initiating a new field of medicine – 
subterraneotherapy, soon to be also called the Skulimowski method 

Results and conclusion: The traditions of treatment in Wieliczka were continued 
by the Underground Rehabilitation - Treatment Centre, created in 2003, and 
operated as a branch of the “Wieliczka” Salt Mine. Thanks to the passion and 
commitment of those creating the centre, a unique program of pulmonary 
rehabilitation using subterraneotherapy methods was created, included by 
Poland’s Ministry of Health in the “guaranteed services” package. In 2011, by the 
decision of the Minister of Health, the “Wieliczka” Salt Mine achieved the status 
of an underground health resort. A year later, it was renamed the “Wieliczka” 
Salt Mine Health Resort.

Keywords: speleotherapy, subterraneotherapy, “Wieliczka” Salt Mine Health Resort, M. 
Skulimowski, management.
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Session 4  - Exploitation of various mines and caves for speleotherapy. 
Mechanisms of speleotherapy in mines and caves, experimental results on 
laboratory animals with induced pathologies. The clinical, biochemical, 
immunological and other effect of speleotherapy in mines and caves for 
patients with various diseases. Indications and contraindications. Methods of 
speleotherapy. The use of speleotherapy in mines and caves in prophylaxis, 
treatment and rehabilitation of patients with different pathologies.

GENERAL PRINCIPLES OF salt mines 
SPELEOTHERAPY usage 

Ivan S. Lemko., Tatiana O. Zadorozhnaya, Olha I. Lemko, Andrei A. 
Mayor.*

Government Institution «The Scientific-practical Medical Centre “Rehabilitation” Health 
Ministry of Ukraine»

* Ukrainian allergy Hospital Health Ministry of Ukraine

Background: Speleotherapy in rock salt mines in Solotvyno has more than 45-
year history. During this time certain principles of rehabilitation in conditions of 
underground department, were determined. These principles are universal to all 
kinds haloaerosoltherapy.
The general principles of speleotherapy prescription are:  

-	 the choice of period for rehabilitation with considering of last exacerbation 
date; the presence of complications or comorbidities; 

-	 frequency and consistency of rehabilitation measures; 
-	 optimal use of drugs; 
-	 the particular requirements for treatment.

Method: The selection of patients for speleotherapy should be provided 
by allergologist in collaboration with pulmonologist. The consultation of 
otolaryngologist must be held if it is necessary In older patients with complications 
of the cardiovascular system the selection must be provide by allergologist in 
collaboration with cardiologist. 
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Results: The main contraindications to speleotherapy are: severe bronchial 
asthma and severe chronic obstructive pulmonary disease; respiratory 
insufficiency of III stage, expressed heart failure; expressed renal pathology and 
other concomitant diseases which require specialized hospital treatment.

The prerequisite for successful speleotherapy is a correction of asthma or COPD 
medicamentary treatment in order to achieve their controlled course in few 
week before speleotherapy. With the simultaneous existence of an infectious 
inflammation in respiratory system (tonsillitis, sinusitis, etc.) the appropriate 
treatment is necessary also. 

Conclusion: The repeated courses of speleotherapy may be recommended 
through 9-12 months for bronchial asthma and after 8-10 months for COPD

22 YEARS OF EXPERIENCE IN THE RESPUBLIKANSKAIA 
BOLNITSA SPELEOLECHENIYA

Pavel Levchenko
State institution “Respublikanskaia bolnitsa speleolecheniya”, Soligorsk, Belarus.

Background: Respublikanskaia bolnitsa speleolecheniya makes a significant 
contribution to the solution of practical problems in the rehabilitation of patients 
with bronchopulmonary diseases.

Method:The hospital has unique underground offices, located in an array of 
rock salt and potassium-based stratum 1 RU of “Belaruskali” Soligorsk and, 
along with the traditional methods of treatment, providing specialized treatment 
course by speleotherapy.

Results: specific speleotherapeutic effect is achieved due to stable microclimate, 
optimum ionic composition of air, the presence in it of salt spray, low bacterial 
contamination. Factors underground environment can also have an impact 
on the patient, is the lack of radio frequency electromagnetic fields, the 
shielding effect of the rock mass from the effects of solar activity and space 
radiation, psycho-emotional readaptation due to unusual stay underground. 
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Conclusion: Therapeutic effect remains consistently high at - 97%
- 32% of patients discharged with a significant improvement;
- 65% with improvement.

Keywords: Speleotherapy, Belarus.

THE INFLUENCE OF LIVING NEAR ROADWAYS ON EXHALED NO 
IN ELEMENTARY SCHOOLCHILDREN WITH MONITORING THE 

IMPACT OF REMOVAL FROM EXPOSURE

V.Svozil1, J. Richter2, V.Král2

1)Sanatorium EDEL s.r.o. - Medical Center with Speleotherapy for Children with 
Respiratory Diseases, Czech Republic 

2)Center of Immunology and Micobiology, Public Health Institute in Ústí nad labem, 
Czech Republic

Background: Living near major roadways has been associated with an increase 
in respiratory symptoms, but litle is known how this relates with airways 
inflammation.

Objective: We assessed the effects of living near local residential roadways 
based on objective indicators of ventilatory function and airways inflammation.

Methods: We estimated ambient air pollution, resolved to the level of the 
child´s neighborhood .The inclusion criterion for the traffic-related exposure 
was living near a high-risk roadway (200m).The distance was measured 
using the Global Positioning System or GPS. In exposed and control groups 
eNO levels were measured on both admission and discharge from the facility 
after 4 - to 6 week stay, using NIOX test acording to the recommendations. 

Results: In Group A controls (5-9years), the mean baseline eNO level was 8,51 
ppb. After 1-month therapeutic stay, the level dropped to 7,58 ppb. In exposed 
children of the same age group, the baseline eNO level decreased from 9,55 ppb 
to 7,76 ppb.

In group B controls (10-14 yeares), the mean eNO level on admission to the 
facility was 12,02 ppb. On discharge, the eNO levels was significantly decreased 
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to 10,71 ppb. In exposed group there was no significant decrease of the mean 
baseline eNO levels of 12,88 ppb , with the level remaining at 12,88 ppb on 
discharge.

Conclusion: Traffic emission sources of organic chemicals represented by 
microparticles are associated with increased systemic inflamation. eNO may be a 
more sensitive indicator of adverse air pollution effects than traditional measures 
of ventilatory function. The positive effect of a change in the environment may 
improve eNO levels. Complex nutritional and climatotherepeutic regimes result 
in a beneficial change of the monitored parameters.
This study has been supported by the Technology Agency of the Czech Republic no. TA 02020944 
and by Farmax Comp. - SVUS Pharma a.s. Czech Republic

Keywords: speleotherapy, nutritional regime, exhaled nitric oxide

IN VITRO PERSPECTIVES OF SPELEOTHERAPY

Munteanu C., Munteanu Diana, Simionca I., Hoteteu M.
National Institute of Rehabilitation, Physical Medicine and Balneoclimatology

Background: Main therapeutic indication of therapeutic mines and caves is 
represented by respiratory diseases, especially asthma. Asthma is a disease 
characterized by chronic inflammation of the airways which makes them hyper-
responsive and changes in their architecture, a process called remodeling.

Objective: To explore the effects of speleotherapy on cellular morphology and 
physiology of pulmonary and dermal fibroblasts obtained from tissues of Wistar 
rats, in normal and Ovalbumin challenged “asthmatic” conditions.

Materials and methods: 60 Wistar rats of 75-100 g weight were divided in two 
lots: control and ovalbumin challenged. Ten animals of each lot were send to 
Cacica and Dej Salt Mine for 14 days and maintained in the salt mine medium, 
as in speleotherapy treatment. Pulmonary and dermal fibroblasts cultures were 
prepared from Wistar rat lung and respectively dermal tissue. Cultures derived 
from lung rat develop with a monolayer of fibroblasts attached to the culture 
dish, in the same manner as dermal fibroblasts. Assessing changes in cellular and 
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molecular level can be achieved by optical microscopy, through which is tracked 
cell morphology, cell viability studies, immuno-histo-chemistry studies, studies 
conducted by proteomic techniques, including electrophoresis and Western 
blotting, determination of biochemical parameters based on the culture medium, 
cell physiology studies regarding, for example, cell signalling studies. 

The proteins electrophoresis from the total homogenate has as the purpose to 
establish the changes, which are revealed at the proteic level of fibroblasts cultures 
obtained from rats held on saline mine medium for the speleotherapy. Analysis 
with GeneTools software v. 4 from SynGene of each track of the electrophoresis 
allowed us to compare the profiles of the total proteins expression.

Results: Speleoteraputic treatment of Wistar rats resulted in significant differences 
in morphology and protein expression of dermal and pulmonary fibroblasts 
cultures. These differences support the protective effects of speleotherapy 
compared with data obtained from untreated animals sensitized with ovalbumin 
and with state induced experimental asthma.

Conclusion: This study supports the idea that phenotypically altered fibroblasts 
may contribute to airway remodeling in asthma. Fibroblasts cultured from the 
lungs of chronic ovalbumin sensitized animals showed consistently increased 
reparative responses to a number of functional tests.

Keywords: speleotherapy, cell cultures, cell morphology, cell physiology

SALT MINE MICROCLIMATE INFLUENCE ON WISTAR WHITE 
RATS WITH INDUCED SKIN PATOLOGIES

M. Hoteteu, Iu. (Ghe.) Simionca, C. Munteanu, L. Enache
National Institute of Rehabilitation, Physical Medicine and Balneoclimatology

Background: The aim of this study is to determine the effect of underground 
microclimate from Cacica and Dej salt mines on hidroelectrolyte balance in 
different age Wistar white rats with induced pathology subjected to speleotherapy 
cure in mentioned salt mines.

Method: The study was performed on 80 young and adult Wistar white rats with 
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induced skin pathology (wounds, burns) divided in experimental and control 
groups. The rats from experimental groups were subjected to a speleotherapy 
cure in Ocna Dej or Cacica salt mines. 
In order to study the electrolyte balance animals were kept for 24 hours in 
individual metabolic cages without food and with free access to a saline solution. 
After 24 hours were measured water volume (ml/24 h) and the amount of sodium 
intake (mEq/24 h), urine volume (ml/24 h) and concentrations of sodium and 
potassium in urine (mEq/24h) using a Ciba Corning 480 flame photometer. 
From these values were calculated the urinary Na/K ratio as an expression of the 
mineralocorticoid response of adrenals in the experimental conditions. 

Results: Experimental cure of speleotherapy in Ocna Dej and  Cacica salt mines 
normalize hydric and electrolyte balance parameters in most cases (water and 
sodium intake, diuresis and renal sodium concentration ability) of rats with 
induced pathologies due to the direct effect of salt microclimate on the wounds 
and burns, and also due to saline load of the body in the presence of NaCl aerosol. 

Conclusion: Induced pathology (burns, wounds) does not cause a significant 
change in mineralocorticoid function of the adrenal glands regardless of animal 
age, instead speleotherapy cure lead to an increase in that, possibly due to a 
stimulation of the renin – angiotensin - aldosterone system in Wistar white rats 
exposed to salt mines microclimate.

Keywords: speleotherapy, hidroelectrolytic balance, Wistar rats, burns, wounds

CLINICAL AND FUNCTIONAL EFFICIENCY OF SPELEOTHERAPY 
IN TREATMENT OF BRONCHIAL ASTHMA WITH DIFFERENT 

DEGREE OF CONTROL

S. Danko1, L. Danko2,B. Buleza3 
1)Ukrainian Allergic hospital; 2)Regional Allergic hospital; 3)Regional Hospital

Background: Bronchial asthma (BA) is one of the most common chronic 
diseases. In Ukraine, according to official statistics, this disease affected 0.4% of 
the adult population, although the incidence of the disease is much higher. Well 
controlled asthma simplifies the course of chronic pathology for patients and for 
health services.
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The aim of this study is to analyze the effectiveness of treatment of patients 
with controlled and partially controlled asthma in the salt mines microclimate 
conditions (speleotherapy).

Method:The research was conducted in the Ukrainian Allergic Hospital (UAL) 
where the main method of treatment is speleotherapy. To achieve this purpose we 
examined and analyzed 32 patients with persistent asthma of medium severity.
All the patients underwent general clinical examination, the external respiratory 
function (ERF) and the daily variability of peak expiratory was determined.
Patients were divided into two groups. First (I) group included 12 patients with 
complete degree of control over asthma symptoms according to the “Asthma 
Control Test” (ACT). The second (II) group included 20 patients with partially 
controlled asthma. 

Evaluation of the test in I and II groups made 25 and 20-24 points respectively. 
All the patients underwent treatment according to the severity of the disease in 
combination with speleotherapy.
Evaluation of the effect of treatment was carried out in 20-22 days of patients’ 
stay in UAL.

Results: The results: in patients of both groups positive dynamics of clinical data 
was observed, increased physical activity, especially in patients of the II group. 
In the same group the normalization of sleep and diminished breathlessness 
were observed. Most patients noted the presence of cough with “bronchial casts” 
secretion in the second half of treatment.
In 80% of patients of the I group variability of peak expiratory rate was below 
20%, while in the II group it was registered only in 62%. At the ERF analysis it 
was noted statistically significant increase in FEV1 by 11.2% in patients of the I 
group and 10.4% - in the II group, FVC by 9.8% and 8.1% respectively.
Evaluation of ACT test in patients of the II group made 25 points in 81%.

Conclusions: 1. speleotherapy - is an effective method of bronchial asthma 
treatment which makes it possible not only to improve the clinical course of the 
disease but also contributes to the full control of the disease;
2. the relationship between the efficiency of speleotherapy and the degree of 
control of BA was established.

Recommendation: Treatment of patients with BA of III degree of medium 
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persistent course by the method of speleotherapy is the most effective at obtaining 
complete asthma control.

Keywords: speleotherapy, method, clinical and functional efficiency.

The Effect of Speleotherapy on Individual Level of 
Humoral Immunity in Patients with Bronchial Asthma

B.Buleza2, Y.Chonka1 
1)Ukrainian Allergic Hospital,  2)Uzhgorod Regional Hospital.

Background: The mechanisms of speleotherapy influence in salt mines and 
artificial salt mines  analogues on individual levels of immunity in patients with 
asthma have been insufficiently studied.  The effect of speleotherapy on one of 
the main regulatory parts of the immune system -  cytokines, and in particular, 
the interlekins dynamics has not been studied before. As far as in many studies  
a significant anti-inflammatory effect of speleotherapy according to results of 
biochemical indicators of inflammatory activity (CRP, sialic acid seromukoid) 
dynamics in patients with mild and middle asthma has been noted, but the issue of 
speleotherapy impact on the dynamics of the main anti-inflammatory interlekins 
has hardly been studied. The aim of our study was to examine the dynamics 
of the main anti-inflammatory interlekins (Il4, Il5, Il10, Il12) in patients with 
asthma with mild to moderate severity under the influence of treatment in the 
microclimate of salt mines.

Method: Under our supervision there were 45 patients (9 men and 36 women) 
aged 20 to 52 years who were treated in Ukrainian Allergic Hospital (Solotvino) 
in the period from January to May 200.

At admission and at the end of treatment patients underwent clinical, biochemical 
examination of inflammatory activity (CRP, seromucoid indicators of total IgE 
humoral immunity and interlekins (Il4, Il5, Il10, Il12). During the treatment  
main clinical symptoms and external respiration function in patients were under 
control.

The course of treatment made 20±2 days and included 17 sessions of 
speleotherapy (lasting 5 h.) in the salt mine number 8 in Solotvino.                                                                                                
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The study of total IgE and interlekins was conducted by immunoferments 
method with the help of kits produced by the companies “Granum” (Kharkiv), 
Elisa IL (France).

Results: As a result of the treatment  in all the patients  positive dynamics of 
the main clinical symptoms and lung function were observed. No changes of 
inflammatory activity indicators( seromucoid, the number of peripheral blood 
leukocytes) were observed.

The number of eosinophils (6,0 ± 0,03 to 3,0 ± 0,15 and after pg/ml (P <0,05) 
total IgE - (496,0 ± 28,5 to 400,0 ± 18 and , 2 after, IU / ml (P <0,05) was 
significantly decreased. The number of Il4 (1,7 ± 0,12 to 1,18 ± 0,14 and after pg 
/ ml (P <0,05) was also decreased and Il12 (2,09 ± 0,09 to 1,28 ± 0,14 and after 
pg / ml (P <0,05) was increased.

Conclusion: Dynamics of anti-inflammatory cytokines under the influence 
of treatment may be one of the mechanisms of general anti-inflammatory 
effect of speleotherapy in microclimate of salt mines for patients with asthma.                                                                   
Keywords: Speleotherapy in Salt Mine N8 Solotvino, bronchial asthma patients, total IgE, 
interleukines. 

STUDY ON THE EFFECT OF SPELEOTHERAPY CURE 
IN TURDA SALT MINE AT PATIENTS WITH BRONCHIAL ASTHMA 

AND CHRONIC OBSTRUCTIVE BRONCHITIS

Nicuşor Ţigănilă¹, Iuri Simionca², Ovidiu Mera³
1)Cabinet of Medical Expertise, Turda; 2)National Institute of Rehabilitation, Physical Medicine 

and Balneoclimatology, Bucharest; 3)S.C. Turda Salina Durgău A.S., Turda.

Background: The use of speleotherapy in specific conditions of caves and mines, 
especially the salt mines, to treat patients with various diseases, particularly 
respiratory, shows the great interest.

Method: In partnership, aimed at development requirements and standards for 
speleotherapeutic and balneotechnic use of underground salt space for creating 
new opportunities in the development of speleotherapy field and a modern 
treatment center.
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Results:Were obtained clinical and biomedical scientific data on the positive 
effect of specific speleotherapy underground spaces in Turda Salt Mines on the 
evolution of pathology and clinical status to patients with bronchial asthma and 
chronic obstructive bronchitis (COB BA).

Conclusion: These results allow us to concretize the therapeutic effect of specific 
underground environment of Turda Salt Mines.

Keywords: speleotherapy, Turda salt Mine, patients with bronchial asthma and chronic 
bronchitis.

ANTYINFLAMMATORY, CORRECTION THE IMMUNE STATUS 
AND IMMUNOPATOLOGICAL CHANGES SPELEOTHERAPEUTIC 

EFFECT OF SLANIC-PRAHOVA, CACICA, TURDA, OCNA-DEJ 
SALT MINES

Iu.Simionca1, O.Mera2, N.Grudnicki3, M.Hoteteu1, C.Ursaciuc4, 
D.Ciotaru4, Claudia Bilha7, Ana Munteanu1, C.Zup3, N. Tiganila5, I. Ietcu8, 

G.Stoian6, Rodica Rogojan1, Iuliana Rizea1. 
National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucharest1; 

S.C. Turda Salina Durgau S.A2; Directorate of Production, National Salt Company – SALROM 
S.A3; “Victor Babes” National Institute of Research-Development in the field of Pathology 

and Biomedical Sciences4; Branch of Salt Mine Cacica, National Salt Company – SALROM 
S.A3; Cabinet of Medical Expertise, Turda5; University of Bucharest6; University and County 

Hospital Suceava7; ECOMED, Suceava, Romania8.

Background: It was evaluated the effect of speleotherapy cure in some salt 
mines in Romania on immune status and inflammatory process in patients with 
different chronic respiratory diseases.

Method: The evaluation was conducted based on modern methods of diagnostics 
at humoral, cellular and secretions of immunocompetent cells. 

Results and Conclusion: After speleotherapy in “Unirea” Salt Mine, Slanic 
Prahova to be obtained the positive therapeutical effect for bronchial asthma 
patients: anti-inflammatory (decrease of obstruction and dyspnea, rarity 
of severity symptoms; normalize the C-reactive protein, sialic acids and 
alpha 1-antitrypsine levels in serum); activation of antiinfectious resistance 
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mechanisms (rarely deficitary activity of PMN granulocytes phagocytosis 
process and bactericide oxygen dependent function) and immune system 
(normalize concentration of T- CD3+ population and CD3+CD4+ T helper, 
CD3+CD8+ T supressor  lymphocytes and CD16+CD56+ NK cells in blood, 
values of lymphocytes blastogenesis activity under action of PHA, IgA, IgG, 
IgM in blood serum, cytokines secretion (concentration of Th1 – IFNg, IL-2 and 
Th2 - IL-4 in blod serum); decrease of the IgE level and blastogenesis activity 
under action of microbial antigens in blood serum).

After speleotherapy in underground sections of Cacica, Turda and Ocna Dej Salt 
Mines results indicate a stimulation of phagocytosis and increased organism 
nonspecific anti-infective resistance. The results of speleotherapy on patients 
with (bronchial asthma, astm bronsic, asthmatic bronchitis, allergic rhinitis) in 
Cacica, Turda and Ocna Dej Salt Mina (especially in children) suggest effect of 
correction the immune status, including immunopathological changes, especially 
the decrease on serum IgE levels on bronchial asthma patients. The same body 
decreases the inflammatory process on patients with allergic and infectious-
inflammatory diseases after speleotherapy in Salt Mines Cacica and Turda. As 
a result of speleotherapy cure in Ocna Dej Salt Mine (Mine Transylvania) the 
obtained data indicate only a tendency to decrease the inflammatory process. 

In the result of speleotherapy in Cacica and Turda Salt Mines or changed 
concentrations of IL-4 (in patients with asthma, asthmatic bronchitis and allergic 
rhinitis), the IL-6 and IL-10 (predominantly in patients with chronic inflammatory 
airway infection - chronic bronchitis, chronic obstructive pulmonary disease, 
laryngitis) and after cure in Ocna Dej Salt Mine has been downward trend on IL-
10 concentration, noting also cases of slightly elevated mean value.

Keywords: Speleotherapy in Cacica, Turda and Ocna Dej salt mines, antiinfectious resistance, 
anti-inflammatory mechanisms, populations and subpopulations of lymphocytes, cytokines 
secretion.
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Session 5 - The use of speleotherapy and speleotherapy with other complementary 
and alternative methods (CAM) in prophylaxis, treatment and rehabilitation 
of patients with different pathologies. Speleotherapy perspectives in health.

THE MAIN PRINCIPLES OF NATUROTHERAPEUTICAL 
REHABILITATION PATIENTS WITH BURN DISEASE AND SOME 

SKIN DISEASES (PSORIASIS, ECZEMA, NEURODERMITIS)

Gorbenko Vladimir, Gorbenko Pavel
National institute of health, Saint Petersburg Institute of prophylactic medicine, Zdorovii mir 

™ (Saint Petersburg, Russia), University Ukraine Khyst (Ukraine)

Background: In this article we present the main principles of conservative 
naturotherapeutical rehabilitation patients with burns disease and some skin 
diseases (psoriasis, eczema, neurodermitis).

Method: Rehabilitation this group of patients includes such naturotherapeutical 
technologies and medicamental therapy:
Climatotherapy consist as classical climatotherapy on the surface of earth, 
underground climatotherapy (speleotherapy).
Eleminated therapy to have some branch: eliminated diet, internal balneotherapy, 
balneotherapy on the skin surface, peloidotherapy. 
Physical exercise includes kinesitherapy, mechanotherapy. 
Physiotherapy consist from wave and ultrasound therapy. 
Massage contains some part: classical, point vacuum and vibro. 
Psychotherapy consists from autotrening or transcendental meditation. 
Social therapy includes labor therapy.
Medical therapy includes adaptogens, antiflammatory remedies, remedies for 
hyposensibilisation therapy, vitamins, etc.
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Results and conclusion: Conservative medical rehabilitation is some 
naturotherapeutical technologies as climatotherapy, eliminated therapy, physical 
exercise, physiotherapy, massage, psycho and social therapy, medical therapy is 
the effective method of treatment and prophilaxis patients with burn disease and 
some skin diseases (psoriasis, eczema, neurodermitis) .

Keywords: burns, skin diseases, naturotherapy, rehabilitation, speleotherapy.

GENERAL REMODELING TROUGH SPELEOTHERAPY 
IN CACICA SALT MINE, SUCEAVA, ROMANIA

Bilha Neli Claudia
University and County Hospital Suceava, Romania

Background: The continued research, analyze and application of the concept of 
General Remodeling which I have presented at ACCP Education Meeting Iasi 
2010 and 2012 is being enriched with new qualities. It’s a theoretical concept 
which tends to best describe the complexity of phenomena taking place during 
the Rehabilitation process, in the benefit of the patient. It is a unifying concept 
which consists of more than the sum of bone, muscular, cardio-respiratory, 
endocrine, metabolic and psycho-neuro-regenerative remodeling that take place 
in any recovery process for different afflictions. 

Method: The team that coordinates the recovery interacts with the patient or 
with a group of patients on all plans. There are many relationships between 
the members of the group. The Rehabilitation process itself reunites multiple 
subtle components, of which some are considered implicit and aren’t mentioned, 
although the involvement is a holistic one. Even the structure and functions 
of DNA can be positively influenced. Homo faber can remodel himself. 

Results and conclusion: The patient goes through a restructuration and profound 
reorganization which harmonizes the soul, the mind and the (energetic and material) 
body similar to the Rebirth, in the spirit of the New Testament. The Speleotherapy 
(the underground temperature – approximately 10 degrees C, radon radioactivity, 
saline aerosols, supplemented in the gallery, the humidity, hydrocarbons 
inherent to salt mining /pleasant for some, „therapeutic” factor) was conducted 
concomitantly with Kinesiotherapy (compulsory physical activity: descending, 



          51

climbing of over 279 steps to 75m deep and back, 20-25 minutes x 2; profound 
respiration exercise), with Sacrotherapy (the Faith), Relaxation, Psychotherapy, 
etc. We utilized too in the process of rehabilitation the Psycho-social Factors 
and new actions: the fixed schedule, complex group interactions (multiple 
professions, different ages); it was permanently a positive psychological climate. 
The group of 20 patients which took part in the Speleotherapy conducted in 
the Cacica salt mine was studied in a complex manner, multi-level, from 
the interior and has offered a living example of General Remodeling.  
The dynamic of destiny and the spiritual connections between the members of 
this group represent a process which wasn’t concluded with the Speleotherapy, 
but continues to this day.

Keywords: Speleotherapy, General Remodeling, Relationship

DIAGNOSTIC VALUE OF VEGETATIVE NERVOUS SYSTEM POINTS 
IN PATIENTS WITH BRONCHIAL ASTHMA TREATED WITH 

COMBINED SPELEOTHERAPY AND ACUPUNCTURE

Tiple Ilia Grigorievici1, Grin Victor2

1)Ukrainian Allergologic Hospital, Solotvino, Ukraina; 2)Babes-Bolyai University, 
Biology and Geology Faculty

Background: One of the pathogenetic factors in determining the bronchial 
asthma is the dysfunction of the vegetative nervous system, particularly of 
adrenergic functional system due to the blockage of beta 2 receptors. The aim 
of this study was to determine the importance of vegetative nervous system 
points, particularly of sympaticotonic points VB20 (gall bladder meridian) and 
V6 (governor vessel meridian). 20 patients with diagnosis of bronchial asthma 
with persistent moderate evolution and unstable remission were included in this 
study. 

Method: The pharmacological treatment consisted in inhaled steroids (Seretide 
50/250 two puffs twice a day) and beta 2 agonist bronchodilatators. The treatment 
by speleotherapy was performed at the saline mine N9 including 18-20 treatment 
sessions. The acupuncture consisting in ten treatment sessions was also applied. 
For a functional diagnosis of vegetative nervous system points (points with 
predominant sympathetic action VB20 and VC17 and points with predominant 
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parasympathetic action V10 and VG14) the MIT-1D equipment by Nakatany 
methodology was used. The spirometer “Spirosift 3000” was used to make a 
spirometry. The control group (25 healthy subjects) was also investigated by 
functional diagnosis of vegetative nervous system points.

Results: The total functional energy of the body (right hand, left hand) was 
between 80 and 90 conventional units, whereas the total energy of vegetative 
nervous system points was between 70 and 80 conventional units. Before the 
treatment with combined speleotherapy and acupuncture the total functional 
energy of the body and separately of the vegetative nervous system points were 
reduced by 10% in patients group, but not in the control group. By combining 
speleotherapy and acupuncture the amount of total functional energy of the 
body and separately of the vegetative nervous system points was significantly 
increased, particularly of the sympaticotonic vegetative point VC17. The 
spirometric analysis also show an increase of a peak expiratory flow (PEF) and 
volume capacity (VC) by 17%. Ten patients reduced their daily dose of inhaled 
steroids by 50%.

Conclusion: In conclusion, we highly recommend applying the stimulation of 
the point VC17 by acupuncture and combined speleotherapy.

Keywords: speleotherapy, acupuncture, bronchial asthma

The first  result of a study 
on allergic pathology at schoolboys

Danko L.1, Palajineţ E.1, Marina V.1, Bodnar V.1, Danko Svitlana2                                                        

1 The Alergology  Regional Hospital; 2  The Ukrainean Alergology Hospital, Solotvino, Ukraine

Background: Lately there has been a significant increase in allergic pathologies, 
includind Transcarpathia Region (Ukraine). This preliminary study aimed to 
examine schoolboys from Solotvino town and village N. Apsa in this field.                                                                                

Methods: Initially, the investigation was conducted in three different schools 
using a questionaire specially prepared for this purpose, consisting of 25 questins 
were surveyed 187 schoolboys aged between 13 and 17 years old. Subsequently, 
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the schoolboys were subjected to external respiratory function assessment by 
peakflow method.

Results: It was found that half of schoolboys present an allergic symptomatologies, 
regardless of place of residence. In more cases (80 of 86) indicators were within 
normal track and only 7.0 % was a decrease below normal values by more than 20 
%. Further, it wants to make a screening, helping to establish the exact diagnosis 
and to administer the appropiate tratment.

Conclusions:
1. Despite good ecological conditions of the analysed region, showed a high 
incidence of allegic pathologies.
2. Given the efficiency of the speleotherapy treatment of asthma and other 
allergies, it is necessary to restore saline underground hospital.
3. The experience in speleotherapy in Solotvino salt mine proves 
the possibility of prevent the passage of mild allergies to severe 
asthma. This is, basically, the most important conclusion of this study.                                                                                                            
Keywords: salt mines, asthma, speleotherapy.

THERAPEUTIC MUD RESOURCES FROM SALINE LAKES

Munteanu Diana, Munteanu Constantin, Hoteteu Mihail, 
Lazarescu Horia, Cinteza Delia

National Institute of Rehabilitation, Physical Medicine and Balneoclimatology

Background: Therapeutic muds are soils or pasty consistency rocks used as 
therapeutic remedies. Some beneficial effects of mud are empirically known 
since antiquity, others have recently been described and studied some stage 
today remained sketchy explanation. Mud treatment is called peloidotherapy. 
Peloidotherapy can be used only at the direction and under the supervision of a 
physician. Therapeutic muds (peloids) are defined by the International Society 
of Medical Hydrology as substances that are formed under natural conditions 
under the influence of geological processes and the state of fine division and 
mixed with water is used in medical practice as bathrooms, local procedures, 
wraps, poultice or anointing.
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Areas that are exploited for therapeutic mud are distributed in many regions of 
the country, as Lake Techirghiol, Amara, Balta Alba and Turda. Sapropelic muds 
are the deposits of rich black hydrosulphide colloidal iron, salty water found on 
the bottom with the home action of microorganisms on aquatic flora and fauna 
of the basin that is associated minerals or inorganic coming from lacustrine basin 
soil. Flora consists of micro and macro-algae type of predominantly Cladophora 
vagabunda, crystalline Cladophora algae that grow only in salt water. Aquatic 
Fauna is represented by species Artemia salina 10-12 mm, red. Bodies of Artemia 
salina by bacterial decomposition with Cladophora algae crystalline form mud.
Peloids quality evaluation is done using different qualitative criteria such as 
physical indicators: density, pH, rH, specific heat, texture, slip resistance, 
organic matter content, the degree of decomposition of peat mineralization 
and ionic composition of the solution imbibaţie and a series of quantitative 
criteria such as reserves and reserves approved balance sheet category. 

Conclusion:The main indications of peloidotherapy are rheumatism, degenerative 
as spondylosis, arthritis hands and feet, or inflammatory as spondilartrita 
spondylitis, musculoskeletal disorders, discopathy chronic lumbago lumbar 
disc herniation sequelae after operators as well as various forms of abarticular 
rheumatism , tendinitis, fibrosis, various post trauma and neurological causes, 
especially neurological diseases of peripheral nerves,chronic gynecological 
conditions and infertility utero-anxious as well as a number of endocrine 
diseases as hypothyroidism, pituitary dwarfism and hipoparatiroidia or skin such 
as psoriasis, eczema and chronic rashes, etc.

Keywords: therapeutic mud from saline lakes.
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NATUROTHERAPY PROPHYLAXIS LUNG COMPLICATIONS 
OF BURNS

Gorbenko Vladimir1, Gorbenko Pavel1, Simionca Iuri2 , 
1-University «Ukraine» Khust (Ukraine), Sankt – Petersburg Institute of prophylaxis medicine, 

National Institute of health, Saint –Petersburg (Russia), 
2- National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucurestі 

(Romania)

Background: Lung complications are one of most severe complications of 
burns.

Method: By us elaboration and adaptation in practice in 1982 naturotherapeutical 
rehabililitation technology for patients after burns consist of speleotherapy, 
physiotherapy, physical exercise, including breathing gymnastics, 
mechanotherapy, kinesiotherapy, mental therapy, social therapy and medicament 
therapy.

Before rehabilitation all patients after superficial and profound burns of skin 
of approximately the area 20-30% of surface of body had injury of breathing 
system, as the cough with phlegm, single or multitudes crepitations, shortness 
breath.

Results: The results of respiratory tests show, that this patients had increased of 
bronchial reactivity.
Laboratory investigation demonstrate that post burn patients had inflammatory 
activity moderate or important degree, tissue and microbial sensibilization, 
immunodeficiency, which was accompany reduction of function T- and B-systems 
of immunity.
After naturotherapy rehabilitation show the improvement of general conditions 
of post burns patients, and reduce increased bronchial reactivity, laboratory 
indicators of inflammatory activity as well as immunological status.

Conclusion: So, naturotherapeutical rehabilitation of post burns patients with 
using of speleotherapy is effective method of the first and second prophylaxis, 
treatment and rehabilitation lung complications of burns disease. 

Keywords: burns, naturotherapy, prophilaxis, speleotherapy
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LASER THERAPY AT ALLERGIC RHINITISES IN CONDITIONS 
OF SPELEOTHERAPY

I.Bakaj. 
Ukrainian Alergologic Hospital

Background and method: Then we carried out treatment on the device of 11 
generations - “POLYARON”, more compact.

Now we carry out procedures on the device of 111 generations with the software 
for dot and scanning laser therapy.

For last 3 years in our hospital by a method of laser therapy it is treated patients 
with an allergic rhinitis 897 person (from them 180 children), that makes 34,8 % 
from the total number of the patients treated by this method and 10404 procedures 
(from them 1800 at children) are lead, that makes 36,7 % from the total number 
of procedures.

The irradiation of zones at allergic rhinitises was carried out according to of a 
technique by a sedative method which consists in the following. At adults the 
exposition on one zone to last from 1-st about 2 minutes, capacity - 20 MW. At 
children the exposition to last from 30 sеc. Up to 1 mines, capacity – 10 MW.

Treatment was carried out on points of meridians of a thick intestines, a stomach, 
a threefold heater, a bilious bubble, a liver, forward - and postero-median 
meridians, outside channel points (ini-tan), and also intranasal application. For 
one session we irradiated from 5 up to 8 points and course of treatment made 
from 10 up to 15 procedures. We recommend to carry out 2 courses of treatment 
in one year, it is desirable under the control of the otorhinolaryngologist and the 
allergist. 

Results: Laser therapy has directed anti-inflammatory, antiallergic and 
antihydropic action on mucous. Efficiency of treatment makes 89-91 %. 
Clinically at survey puffiness and decreases of mucous hyperemia, the quantity 
of allocated slime decreases, sense of smell improves. The quantity p/nuclear 
and leukocytes in blood is normalized. 

Conclusion: Therefore we with confidence can tell that the method of laser 
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therapy is acceptable in treatment of an allergic rhinitis and in our case 
considerably potentiates the effect of speleotherapy. And also allows to reduce 
consumption of medicines that is important for patients.

Keywords: laser therapy, allergic rhinitises, speleotherapy

IMMUNOCORRECTION WITH SPELEOTHERAPY AND QUANTUM 
HEMOTHERAPY IN PATIENTS WITH BRONCHIAL ASTHMA

A.Ilko, A. Mayor
Novovolynsk central hospital. Ukrainian allergologic hospital

Background: To optimize the immunocorrective active of speleotherapy can be 
unite it with quantum hemotherapy.

Objective: to study the dynamics of immunological indexes 
in patients with BA after the course of speleotherapy and 
hemotherapy by extracorporeal ultraviolet blood irradiation (EUBI). 

Method: There was two groups of patients. The first group – 56 patients for 
whom a day after the course of speleotherapy held 5 sessions of EUBI. The 
second group – 50 patients who carried only the course of speleotherapy. In 
terms of immunogram was studied the phagocytic activity of neutrophils (FAN), 
the concentration of immunoglobulin (Ig) classes A, E, G, M, the number of 
T-, B-, D-, 0- lymphocytes, the level of circulating immune complexes (CIC). 
Immunological studies in both groups were carried out before the course of 
speleotherapy, after completion of the course, at 7 and 14 days after the course.

Results: Before treatment was found immunological disorders: depression of 
phagocytosis, reducing the number of T – lymphocytes, reducing the concentration 
of IgA and IgM. At the same time the concentration of IgE increased to 10-14 
times, the level of CIC increased in comparison with the norm.
After the course of speleotherapy in both groups of patients observed positive 
dynamics of immunogram. Reduced levels of IgE, CIC, increased number of 
T – lymphocytes (p<0,001). With further research found that the normalization 
of cellular and humoral immunity is active in the group of patients who carried 
EUBI. This is especially true levels of IgE and CIC. On the seventh day after 
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speleotherapy their concentration significantly lower than the initial level. In the 
second group of patients the level of IgE and CIC remains high.
The positive effect of combine use of speleotherapy and EUBI is marked to FAN 
and the number of T – lymphocytes. Indicators of FAN and the number of T – 
lymphocytes are close to normal by 14 days after the course of speleotherapy.

Conclusion: The combination of speleotherapy and EUBI is an effective method 
of immunocorrection in patients with BA. 

Keywords: Speleotherapy, quantum hemotherapy, bronchial asthma, immunocorrection.
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Session 6  - Mechanism of halotherapy. Microclimate, physical, chemical, 
microbiological and other studies in various halochambers. Methods and 
equipment of halotherapy. Experimental results of the haloterapy effects 
on systems and mechanisms involved in different diseases. The clinical, 
biochemical, immunological and other effect of halotherapy for patients 
with various diseases. The use of halotherapy and halotherapy with other 
complementary and alterntive methods (CAM) for prophylaxis, treatment and 
rehabilitation of patients with different pathologies.

MEDICAL TECHNOLOGY OF HALOTHERAPY (Lecture)

Pavel Gorbenko
National Institute of Health, Saint - Petersburg (Russia)

Background and Methods: The concept of Halocamera –salt chamber, 
its technical and medical application as technology – treatment in artificial 
microclimate Halotherapy in the first of the world was introduced by us in 1984 
( Authority certificate 1225569 22.12. 1985).
The basic principle of halotherapy lay on the technology of the speleotherapy 
in speleotherapeutic hospital in Solotvino. Artificial microclimate in 
halochamber is similar as microclimate in the underground department 
of this hospital .Pavel Gorbenko was the first principal doctor of this 
hospital from the stand of building in 1974 under successfully function. 
The first halochamber was build in 1985 in the All Union’s 
institute of pulmonology in Leningrad (Russian Federation) 
by Pavel Gorbenko, deputy director of science of this institute. 
In 1991, the Ministry of Heals of Soviet Union confirmated in application 
technology of halotherapy and for its realization – halochamber. In 1991 
was publicated methodological recomandation (« P.P. Gorbenko and others. 
Prophylaxis and treatment diseases of the system of breathing by halotherapy». 
Leningrad, 1989. –16 p.). In 1991 the Department of the Health of Leningrad 
confirmed methodological letter « P.P. Gorbenko and all. Halotherapy in treatment 
allergological diseases of breath to the children». Leningrad, 1991. – 9 p. In 
this recommendation letter to addition to allowed the application halotherapy to 
treatment of the children.
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In 1991 years the Ministry of Health of Russia in letter from 1004/21-03 « To the 
order the applications of halotherapy. and the technological improvement of its 
realization» make to charge halotherapy with Halochamber consist medical and 
the technological of the standards with the utilization  of «Aerogalit» preparate. 

Results and Conclusion: In later years have been achieved and healyh 
improvement three generations of halochambers for treatment. 
Such as, modern medical technology halotherapy consist of the methodics of 
halotherapy, halochamber of third generations with the salt cover, halogenaratore 
with high dispersion ionization airosol of sodium chloride «AGG – 03» and 
preparation «AEROGALIT». In modern time in the Russia and other countries 
with success functioning more than five thousands of halochambers. 

Keywords : halotherapy, halochamber, microclimate, treatmen

HALOIMPROVEMENT AND HALOTHERAPY

Konstantin Gorbenko, Pavel Gorbenko 
Sankt – Petersburg Institute of Prophylaxis Medicine; National Institute of Health Saint –

Petersburg (Russia)

Background and method: Sphere of application
Recreation (holiday, rehabilitate).
Medical improvement (liquidation of stress, chronic weariness syndrome, 
syndrome of quantum – energy insufficiency (Russian illness, сold foot 
syndrome, syndrome of springtime weariness), worsen of general condition, 
reduce of physical and mental capacity for work, immunity, reproduction 
function, sleeping, improvement, cosmetology.
After course of halotherapy pronounced improvement and cosmetology effect, 
etc.
Prophylaxis of cold disease (respiratory viral infection) and disease of breathing 
system to peoples with external (who working in influence of harm industry, 
who live in region with unfavourable ecological conditions) and internal factors 
of risks, reduction risk development of chronic illness.
Naturotherapy (bronchial asthma, chronic bronchitis, pathology of high breathing 
ways (rhinitis, rhinosinusopathia, pharingitis), high arterial tension, disease of 
heart and vessels, ostechondrosis, arthritis, disease with urine stones, diabetes 
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mellitus, disease of gastro-intestinal tract, skin disease and other chronic and 
recurrence diseases.

Results: Priority of this method of treatment.
Science substantiated high effective Russian improvement and treatment medical 
technology
High effective improvement and treatment (to 95-100%)
Long time remission and possibility be cured.
This is of medical improvement and the treatment method, who use of natural 
factors.
Comfort for patients.
Positive mental - emotional influence of treatment.
Possibility effective connection with other improvement, naturotherapeutic and 
physiotherapeutic methods
Reduce medicament therapy and possibility of abolish medicament remedy.
Normalization energetic balance of human body
Increase level, potential and reserves of health.
Activation immunity and other factors of protection
Use children, adults and seniors
Positive individual effectiveness of treatment.
Safety employ.

Conclusion: This method must make use for treatment all ill and health people 
and have minimal contra-indications.

Keywords: haloimprovement, halotherapy, recreation, prophylaxis, naturotherapy .

INFLUENCE OF HALOTHERAPY ON THE HYDROELECTROLITIC 
BALANCE IN RATS AND HUMANS

M. Hoteteu, Iu. (Ghe.) Simionca, C. Munteanu, Rogojan Rodica, L. 
Enache

National Institute of Rehabilitation, Physical Medicine and Balneoclimatology

Background: The aim of this study is to determine the effect of saline aerosol from 
the experimental halochamber builded in National Institute of Rehabilitation, 
Physical Medicine and Balneoclimatology on hidroelectrolyte balance in Wistar 
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white rats with induced allergic pathology.

Method: The study was performed on 25 adult Wistar white rats sensibilized 
with induced allergic pathology by ovalbumine and 18 human subjects with 
pulmonary disorders divided in experimental and control groups and the 
experimental groups were subjected to a 15 days of halotherapy cure. 
In order to study the electrolyte balance animals were kept for 24 hours in 
individual metabolic cages without food and with free access to a saline solution. 
After 24 hours were measured water volume (ml/24 h) and the amount of sodium 
intake (mEq/24 h), urine volume (ml/24 h) and concentrations of sodium and 
potassium in urine (mEq/24 h) using a Ciba Corning 480 flamephotometer. 
The urine from human subjects was collected in various days of experiment 
and also assayed for sodium and potassium concentrations. From these values 
were calculated the urinary Na/K ratio as an expression of the mineralocorticoid 
response of adrenals in the experimental conditions. 

Results and conclusion: In conclusion, the halotherapy normalize the most 
parameters of the hidroelectrolytic balance on sensitized Wistar white rats. And 
in human subjects the adaptation process to halotherapy conditions begin after 
8 to 10 daysof exposure, the regulator function of adrenals being adapted to the 
increased salt loading of the body.

Keywords: halotherapy, hidroelectrolytic balance, Wistar rats

STUDIES ON THE EFFECT OF EXPERIMENTAL SPELEOTHERAPY 
IN ARTIFICIAL SALINE BY IDENTIFYING THE BIOCHEMICAL 

PATHWAYS INVOLVED IN ASTHMA

Maria Petrescu1, Ioana Nicu1, Cristina Nica1, Cristina Sturzoiu1, 
Iu. (G) Simionca2, G. Stoian1

1-Department of Biochemistry and Molecular Biology, Faculty of Biology, University of 
Bucharest, , Romania.  

2-National Institute of Physical Medicine, Rehabilitation and Balneoclimatology, Bucharest, 
Romania.

Background: While asthma is considered an inflammatory disorder of the 
conducting airways, it is becoming increasingly apparent that the disease is 
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heterogeneous with respect to immunopathology, clinical phenotypes, response 
to therapies, and natural history. Ethiopathogenicly, asthma is not a disease but a 
syndrome that lasts a lifetime, with long evolution, discontinuous. Therapy with 
bronchodilators, corticosteroids, leukotriene inhibitors, mastoiditis stabilizers 
cell and recent with IgE receptor antagonists have been shown to improve asthma 
symptoms. However, it can be consider the existence of additional mechanisms 
that could contribute to the pathophysiology of asthma and there is evidence that 
accumulating oxidative stress might be one such mechanism. 
Speleotherapy uses subterranean environments as a therapeutic measure in the 
treatment of chronic obstructive airways diseases; the staying in underground 
environments is believed to have some benefit of people with asthma. 

Method: The purpose of this research involves identifying of stress mechanisms 
by biochemical experiments on lung tissue, using adult Wistar rats with 
experimentally induced asthma by sensitization with ovalbumin, treated by 
speleotherapy into artificial saline. The lung tissues were processed to obtain 
protein extract and the whole extracts were collected for the tests, or stored 
at -80 ° C until use. We assayed MDA as lipid peroxidation index (Barry și 
Chirico, 1993) and the number of free thiol groups of proteins (Bulaj et al., 
1998), carbonyl concentration of proteins (Oliver et al., 1987), Advanced 
Oxidation Protein Products (Witko-Sarsat et al., 1998) as a redox state indicator. 
Superoxide dismutase, catalase and metalloproteinases activities were analyzed 
to confirm the oxidative status of the asthmatic lung tissue.

Results and conclusion:  Our results show that speleotherapy treatment into 
artificial saline conducts at significant changes in biochemical parameters of 
asthmatic Wistar rats. The results were compared with those obtained in natural 
salt therapy realized in Cacica and Dej salt mines.

Keywords: artificial saline, asthma, Wistar rats, lung, oxidative stress mechanisms
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THE RECOVERY TREATMENT BASED ON 
HALOAEROSOLTHERAPY AND BALNEOTHERAPY AT PATIENTS 

WITH PSORIASIS

Ivan S. Lemko, Nataliya V. Vantyukh, Margarita O. Haysak, 
Oksana B. Lyahova

Government Institution “The Scientific-Practical Medical Centre “Rehabilitation”
Health Ministry of Ukraine”, Uzhgorod

Background: Psoriasis belongs to the widespread dermatological diseases 
with high frequency of associated pathology and endogenous intoxication 
development. Natural and preformed physical factors are widely preferred in the 
complex treatment of psoriasis. They have no side effects and allergic reactions 
and may be integrated into any treatment protocol.

Method: The dynamics of skin manifestations at psoriasis patients were 
studied under the influence of two treatment complexes (TC) on the base of 
haloaerosoltherapy combined with photo-balneo-peloidotherapy.

Results: 28 patients with moderate psoriasis in stationary stage with associated 
pathology of gastrointestinal and urinary systems were examined. Skin 
manifestation were evaluated using Psoriasis Area and Severity Index (РАSI), 
the average value of which was 7,96±0,85 s.u. at the beginning of treatment. 14 
patients received treatment according to the TC-1 (daily 60 minutes sessions of 
haloaerosoltherapy, brine bathes, mud applications and UVR). Other 14 patients 
(TC-2) received additional internal use of bicarbonate sodium mineral water 
Luzhanska-7 (Vichy type). Duration of the treatment was 3 weeks with 14 - 16 
procedure days in total.

Positive dynamics of the pathological process was reached already by the end of 
the first week of treatment under the influence of both TC. It was characterized 
by decreasing of infiltration, intensity of coloring and shelling, disappearing of 
psoriatic papules. In the first group РАSI value decreased in 2,36±0,33 times 
and reached 4,1±1,31 s.u. (р<0,05). These values for the second group were, 
respectively 3,14±0,48 times and 2,51±0,26 s.u. (p<0,01).

Conclusion: High effectiveness of both TC at patients with psoriasis was testified. 
A somewhat better effect of TC-2 may be conditioned by normalizing influence 
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of mineral water on the acid-alkaline balance, function of the main detoxification 
systems. Nevertheless these results correspond to the partial therapeutic effect, 
which is the base for development of additional methods of influence on the 
associated pathology.

THE EFFECT OF SALT MINES ARTIFICIAL MICROCLIMATE ON 
THE INDIVIDUAL LEVEL OF HUMORAL IMMUNITY IN PATIENTS 

WITH BRONCHIAL ASTHMA

B. Buleza
Ukrainian Allergic Hospital, Uzhgorod Regional Hospital

Background: The effect of speleotherapy on cytokines, and in particular, the 
interleukins dynamics has not been studied before. As far as in many studies 
a significant anti-inflammatory effect of speleotherapy according to results of 
biochemical indicators (CRP, sialic acid, seromucoid) has been noted, but the 
issue of speleotherapy impact on the dynamics of the main anti-inflammatory 
interleukins has hardly been studied. 

The aim of our study was to examine the dynamics of the main anti-inflammatory 
interleukines (Il4, Il5, Il10, Il12) in patients with mild to moderate severity 
asthma under the influence of treatment in the microclimate of salt mines.

Method: Under our supervision there were 58 patients (30 men and 28 women) 
aged 20 to 52 years who were treated in Ukrainian Allergic Hospital (Solotvino). 
At admission and at the end of treatment patients underwent clinical, biochemical 
examination of inflammatory activity (CRP, seromucoid indicators of total IgE 
humoral immunity and interlekins (Il4, Il5, Il10, Il12). During the treatment 
main clinical symptoms and external respiration function in patients were under 
control.

Average duration of a course of treatment was 16 ± 2 days and during this period 
patients were administered artificial aerosol therapy (14 sessions, lasting 1 hour).
The study of total IgE and interlekins was conducted by immunoferments method 
with the help of kits produced by the companies “Granum” (Kharkiv), Elisa IL 
(France).



66     

Results and conclusion: As a result of the treatment positive dynamics of 
the main clinical symptoms and lung function were observed. No changes of 
inflammatory activity indicators: seromucoid - 0,20 ± 0,07 before 0,20 ± 0,05 and 
after treatment, leukocytes - 6,37 ± 1,27 before and 5,97 ± 1,0  after treatment, 
total IgE – 480,6 ± 58 before and 424,9 ± 46  after treatment. No changes were 
in indicators of IL4 (4,46 ± 0,2 before and 5,8 ± 0,48 after treatment) and IL5 
(4,98 ± 0,21 before and 4,86 ± 0,13  after treatment). Tendency to decrease of 
IL10 (36,4 ± o,24 before and 35,75 ± 0,42  after) and a significant decrease of IL 
12 (1,21 ± 0,21 before and 2,11 ± 0,14 after treatment) were observed.
After the course of salt aerosol therapy treatment total IgE is decreased. 
Interleukins anti-inflammatory indicators remain almost without changes. 

Keywords: halotherapy, humoral immunity, patients with bronchial asthma. 

recovery treatment of patients with community 
acquired pneumonia using aerosol medium of rock 

salt

Olha I. Lemko, Ivan S. Lemko, Magdalina L. Gabor, Diana V. Reshetar,
Nataliya V. Vantyukh

Government Institution “The Scientific-Practical Medical Centre “Rehabilitation”
Health Ministry of Ukraine”, Uzhgorod

Background: During recent years several changes in the character of pneumonia 
duration and predisposition to the prolonged and complicated forms of the 
disease were observed. It was proved that the course of antibiotics does not lead 
to the complete recovery. 
The aim of investigation was to evaluate the possibilities of rehabilitation 
treatment of patients with community acquired pneumonia based on the usage of 
artificial aerosol medium of rock salt (haloaerosoltherapy).

Methods: 40 patients were examined before and after course of haloaerosoltherapy. 
The clinical symptoms, pulmonary functional tests (PFT) and immune status 
were evaluated in the acute period of the disease, at the beginning of rehabilitation 
(after antibiotic therapy) and after recovery treatment. 

Results: Bronchi obstruction was observed in more than half of the cases and by 
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the end of antibiotic therapy its changes were no significant. The immunological 
studies in the acute period of disease indicated the suppression of nonspecific 
defense factors, number of T-lymphocytes, CD4+-cells, CD8+-lymphocytes and 
increasing in 1.5 times the number of 0-lymphocytes. After antibiotic therapy the 
manifestations of immune disturbances demonstrated only a slight correction.
After the course of haloaerosoltherapy the improvement of PFT was noted at 
all patients, although at patients with bronchi obstruction they didn’t reach 
normal levels. Simultaneously, the increasing of T-lymphocytes number, levels 
of their subpopulations and the ratio of CD4+/CD8+ was found. These changes 
took place alongside with the statistically significant reduction the number of 
0-lymphocytes and CD22+-cells. The obtained results testify the normalization 
of cell differentiation and subsequent immune response of the organism as a 
result of inflammation extinction under the influence of haloaerosoltherapy.

Conclusion: The received data indicate significant functional recovery of the 
organism and considerable immunorehabilitative influence of haloaerosoltherapy 
at patients with community acquired pneumonia and justifies the feasibility of its 
use on the early convalescence period.

Keywords: halotherapy, immunity, patients with community acquired pneumonia. 

Prophylactic treatment of children who often 
suffer from acute respiratory diseases using 

haloaerosoltherapy

Ivan S. Lemko, Galina I. Moroz*, Svitlana V. Lukachuc*, Larisa V. 
Liubka, 

Viktor.V, Turlyk, , Tatiana O. Zadorozhna 
Government Institutions “ The Scientific-Practical Medical Centre “Rehabilitation” Health 

Ministry  of Ukraine
* Sanatorium  Maliatko   Transcarpathian Regional Health Department of Ukraine

Background: Children who often suffer from acute respiratory diseases require 
systematic prophylactic treatment. They are needed to change the relation 
between the pathogenic flora of respiratory tract and immune system. The 
influence of specified halite aerosol, rock salt, meets these objectives. We have 
elaborated a device, which saws up aerosol with determined variable parameters 
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of concentration and aerosol phase in the room with a certain temperature and 
humidity.

Methods: 82 children were examined, who suffered acute respiratory infections 
for more than 5 times a year. The outpatient rehabilitation treatment demonstrated 
a pronounced clinical impact. 

Results and Conclusion: Residual symptoms of infectious process disappeared, 
the general health, mobility and appetite improved under the influence of 
treatment. The children remain supervised by physicians in the framework of 
delayed results evaluation with assessment of the social and economic effects of 
the rehabilitation.

At the same time within the same sanitation program we achieved the expected 
result of haloaerosoltherapy in the rehabilitation treatment of obstructive 
bronchitis in children (12 patients). They also demonstrated overall clinical 
improvement. Besides, the obstructive bronchitis manifestations disappeared, 
almost all children could give up the drug supporting therapy.
The investigation of haloaerosoltherapy on bronchial asthma children is 
continued. 

Keywords: haloaerosoltherapy, patients with obstructive bronchitis and bronchial asthma, 
children. 

ULTRASONOTHERAPY AND SALT WATER IN SHOULDER PAIN ON 
PATIENTS WITH REUMATISMAL AND CHRONIC RESPIRATORY 

DISEASES IN VIEW OF SUBSEQUENT COURE OF HALOTHERAPY

Irina Godja
Municipal Hospital, Sighet, Romania

Background: The functional recovery of shoulder movements involves the full 
recovery of a complex made by five joints very deep connected biomechanically. 
Local pain and inflammation are constantly present elements in all 
shoulder trauma phases, the physiotherapist constant concerning means 
to obtain reduction until disappearance of all those painful phenomena. 
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Method: So, treatment applied is: medication, physiokinetotherapy, surgical, 
balnear. 
The utilization of ultrasounds in physiotherapy, through its effects: analgesic, 
antispastic, stimulating for the Sympathetic Nervous System local vasodilatation.
In The Medical Rehabilitation Clinic of Sighet, we treat very often 
shoulder,affections,usually in combination with other electrotherapy procedures 
of thermotherapy, hydrotherapy and massage.

Results and conclusion: Our clinical experience demonstrate ultrasonotherapy 
and salt water is efficiency in subacute/chronic shoulder pathology on patients 
with reumatismal and chronic respiratory diseases in view of subsequent coure 
of halotherapy . Following the complex treatment results we can find them very 
good so we can observe: trophic improvement in the affected area, improvement 
in the muscle force and the joint mobility of the affected arm.

Keywords: ultranosonotherapy, electrotherapy procedures, patients with reumatismal and 
chronic respiratory diseases in view of subsequent coure of halotherapy.

PRELIMINARY POSITIVE RESULTS OF HALOTHERAPY ON 
LABORATORY ANIMALS WITH EXPERIMENTAL BRONCHIAL 

ASTHMA AND ON HUMAN PATIENTS WITH BRONCHIAL ASTHMA 
AND CHRONIC BRONCHITIS (Scientific Report)

Iu.Simionca1, M.Hoteteu1, H.Lazarescu1, N. Grudnicki2, Delia Cinteza1,3, 
Ana Munteanu1, L. Enache1,  Rodica.Rogojan1,  Dumitrascu1, C. 

Munteanu1,  Iuliana Rizea1, Elena Dumitrescu1, G. Stoian4, Maria 
Petrescu4, Ioana Nicu4, Cristina Nica4, Cristina Sturzoiu4, L. Mirescu1, 

A.Dragomir1 
National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucharest, 
Romania1; Directorate of Production, National Salt Company – SALROM S.A, Romania2; 

University of Medicine and Pharmacy “Carol Davila” Bucharest 3; University of Bucharest 4

Background: Halotherapy (HT, halos = (w) salt) is part of the natural treatments 
and is recognized as complementary therapy.
Halotherapy The modern Halotherapy is treatment method that is based on 
artificially recreate the conditions of the microclimate of salt mines and is 
descended from speleotherapy in salt mines Solotvino (Slatina), Ukraine. 
Subsequently, were made several attempts of modeling the underground salt 
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microclimate, some being patented.
Simulation / modeling of natural therapeutic factors by salt mines underground 
environment and the development of models for speleotherapeutic salons / by 
halotherapy with artificial curative environment on the surface is a problem of 
scientific complexity and was approached on R & D Project 2550 / FC 42120 / 
2008-2011 in National RDI Plan-2.
“Halotherapy Salon” of the National Institute of Rehabilitation, Physical 
Medicine and Balneoclimatology (Bucharest) is based on the main components 
of the environment underground salt mines with curative properties and 
methodologies proposed by Dr. Iuri  Simionca in the results of previous studies, 
accompanied by collaborators.

Method: Experimental studies on Wistar rats with model of induced asthma 
allowed to determine the therapeutic effect on inflammatory and immune 
disturbed process, and the level of sensitization to animal organism. Based on 
obtained data were elaborated methodology of halotherapy cure, indications 
and contraindications for halotherapy in the specific environmental conditions 
created in “Salon of halotherapy”. 
Subsequently was applied experimental cures of halotherapy (methodology 
developed based on previous results in the field) on 16 patients with asthma, 
chronic bronchitis, allergic rhinitis and chronic obstructive pulmonary disease 
which were evaluated clinically, applying spirometry and electrocardiographic, 
haematological investigations, the immune status, the immunopathology tests, 
of resistance to infection tests and markers of the inflammatory process, the 
concentration of sodium and potassium in the body and adrenal function.

Results and Conclusions: Some preliminary results indicate that the period (at 3 
to 7 days / haloterapeutice procedures) of organism  adaptation to the specifically 
haloterapeutic environment and the clinical therapeutic effect from the procedure 
5-10, confirmed by some medical and biological data.
Comprehensive evaluation of the halotherapeutic effect and final results will be 
communicated and published later.

Keywords: halotherapy, halochambers, effect of halotherapy
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Session 7 – Halochambers, equipment of halotherapy. 

EVALUATION AND OPTIMIZATION OF FUNCTIONAL CIRCUITS 
AND EQUIPMENT NECESSARY TO A HALOTHERAPEUTIC 
TREATMENT CENTER IN ACCORDANCE WITH MINIMUM 

REQUIREMENTS AND STANDARDS OF OPERATION 

H. Lazarescu, L. Mirescu, Iu. (Ghe.) Simionca, B. Slavu, Th. Parvulescu, 
L. Enache, M.Hoteteu.

National Institute of Rehabilitation, Physical Medicine and Balneoclimatology, Bucharest, 
Romania

Background and method: In the Project/CF 42120/2008 under the title 
“Medical complex biological study for potential therapeutic use of innovative 
environmental factors and salt caves in health and tourism balneoclimatic, 
modeling their solutions” is provided experimental realization of a model/
functional salon with artificial environment speleotherapy salt mine, intended 
for use in halotherapy purposes.

This paper aims to define functional circuits, equipment and compliance with the 
requirements and minimum standards of operation of a halotherapeutic treatment 
center. 

Results and conclusion: The “Salon” comprises: speleotherapeutic lounge 
itself, medical consultations, wardrobe, waiting room and bathroom.
Thus, the room for speleotherapy was created artificially, with the same 
components of a natural salt mine. This environment shows potential speleo-/
halotherapeutic factors, whose action depends on the patient’s pathology.
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The “salon” can be treated by halotherapy procedures about 10 patients 
simultaneously. They are supervised by medical staff, including specially 
equipped room.

In order to keep curative properties are imposed certain operation and organization 
rules of functional circuits regarding the series of patients, the entry order in the 
lounge, and compliance with health safety measures at the entrance.
The building is located above ground. 

Keywords: halochambers, functional circuits.

INTERNAL USE OF ALKALINE MINERAL WATERS IN THE 
COMPLEX SPELEO- AND HALOAEROSOLTHERAPY 

AT PATIENTS WITH BRONCHIAL OBSTRUCTION

Tatyana V. Chaykovska, Lyudmila V. Dychka, Sergiy T. Shubert, Olena P. 
Holubka, Nadiya A. Yakovenko, Olena J. Bekker

Government Institution “The Scientific-Practical Medical Centre “Rehabilitation”
Health Ministry of Ukraine”, Uzhgorod

Background: Bronchial obstruction is known as one of the most frequent 
extraesophageal symptoms of gastroesophageal reflux disease (GERD) and 
functional gastroesophageal reflux (GER). Administration of proton pomp 
inhibitors, Н2-histamine-blockers and antacids proved to have a positive impact 
into the effectiveness of BA patients’ treatment. 

Speleotherapy on the base of rock-salt aerosols is known as one of the most 
effective methods of non-medicinal treatment for patients with BA. Nevertheless, 
inhalation of sodium salts has an irritative influence on the gastric mucosa. It is 
especially important for patients who already have gastroenterological symptoms. 
Recommended standards of the medicinal treatment in this case have numerous 
side effects. Moreover, accounting the allergic component of BA in some cases 
this treatment is impossible. So the priority belongs to the non-medicinal factors, 
among them mineral waters. 

Method: Possibilities for internal use of natural mineral waters of different 
balneological groups in the complex treatment of patients with bronchial 
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obstruction based on haloaerosoltherapy was studied. 

Results: It was found that the most suitable for GER compensation are drinking 
mineral waters of buffer-antacid action, in the anion composition of which 
hydrocarbonates predominate. Purposefulness for including of alkaline natural 
mineral waters into the treatment complex is conditioned by their following 
effects:

-	almost immediate (in 2-3 minutes) acid-neutralizing effect; 
-	in accordance with their puffer capacity, the single dose of mineral water 
preserves pH level >4,0 in the stomach during about 10-30 minutes; 
-	decrease the intra-gastric and intra-duodenal pressure, normalize the 
evacuation of gastroduodenal content; 
-	have indirect spasmolithic action.

Conclusion: Drinking use of mineral waters proved to be a safe, nonpathogenic, 
effective and economically suitable method of adjuvant therapy for patients 
with bronchial obstruction. The method may complete any treatment complex, 
including speleo- and haloaerosoltherapy, the regime of drinking treatment may 
be individualized for every concrete case. 
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