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ABSTRACT 
This work elucidates the questions upon the development of a new drug-free method for 
respiratory diseases treatment. Halotherapy (HT) - is a mode of treatments in a controlled air 
medium which simulates a natural salt cave microclimate. The main curative factor is the dry 
sodium chloride aerosol with particles of 2 to 5 mkm in size. Particles density (0.5-9 mg/m³) 
varies with the type of the disease. Other factors are: comfortable temperature, humidity 
regime, the hypo bacterial and allergen- free air environment saturated with the aerosol. 
 
The effect of HT was evaluated in 124 patients (pts) with various types of respiratory diseases. 
The control group of 15 pts received placebo. HT course consisted of 10-20 daily procedures 
of 1 hour. HT resulted in improvements of clinical state in the most of the patients. The 
positive dynamics of flow-volume loop parameters and decrease of bronchial resistance 
measured by bodyplethysmography were observed. The changes in the control group 
parameters after HT were not statistically significant. The specificity of this method is the low 
concentration and gradual administration of dry sodium chloride aerosol. Data on healing 
mechanisms of a specific air dispersive environment of sodium chloride while treating the 
respiratory diseases are discussed. 
 INTRODUCTION 
The considerable increase of allergic diseases and reactions and of other serious complications 
due to the drug therapy explains the interest of clinicians to the development of drug-free 
methods of treatment. Halotherapy ("halos" in Greek means salt) is one of such methods. 
Halotherapy (HT) is a mode of treatments in a controlled air medium which simulates a 
natural salt cave microclimate.  
 
The treatment in the natural salt caves (Speleotherapy) has been known since long. The 
efficacy of Speleotherapy is associated with the unique cave microclimate. The natural dry 
sodium chloride aerosol is the major curative factor of the cave microclimate. It is formed by 
the convective diffusion from salt walls. Other factors such as comfortable temperature and 



humidity regime, the hypo bacterial and allergen-free air environment saturated with aero ions 
enhance the therapeutic effect.  
 
A suggestion that it is the air saturated with saline dust that causes the main curative effect in 
the Speleotherapy of patients with respiratory diseases was first formulated by a Polish 
physician F.Bochkowsky in 1843. Salt mines are known to be used for therapeutic purposes in 
other countries such as Austria (Solzbad-Salzetnan), Rumania (Sieged), Poland (Wieliczka), 
Azerbaijan (Nakhichevan), Kirgizia (Chon-Tous), Russia (Berezniki, Perm region), the 
Ukraine (Solotvino, Carpathians), Artiomovsk, Donietsk region). 
 
Speleotherapy has been recognized as a highly effective drug-free treatment method. Great 
experience in the treatment of patients with various forms of chronic nonspecific pulmonary 
diseases has proved Speleotherapy to be very effective under the conditions of the salt mine 
microclimate of Solotvino. The therapeutic effect has been proved by the data of biochemical 
immunological and microbiological research (Simyonka 1989, Slivko, 1980, Yefimova et al, 
1990, Zadorozhnaya et al, 1986). It is assumed that during the treatment the organism adapts 
to the specific features of the microclimate and alters all its functional systems.  
 
However, adaptation of the patients who came from different climate areas, travel and 
transport problems, and limited number of beds kept back its wide spreading. So HT has been 
worked out. 
 DESCRIPTION OF HALOTHERAPY 



 
HT is performed in a special room with salt coated walls -Halochamber. Dry sodium chloride 
aerosol (DSCA) containing the dominating amount of 2 to 5 mkm particles (Table I) is 
produced by a special nebulizer. 

TABLE I  
Fractions of dry sodium chloride aerosol in Halochamber (According to the data of optical 
devices) 

Size of particles, 
mkm Fractions, % 

1-2 35.4 ± 2.1 

2-5 61.8 ± 3.3 

5-10 2.8 ± 0.4 

>10 0.003 

  

TABLE 2 
Composition criteria requirements for salt to be used in halotherapy. 

Chemical composition 
of salt % ( mass) Chemical composition of salt % ( 

mass) 

Na, not less than 97.70 Fe2O3, not more than 0.01 

Ca-ion, not more than 0.50 Na2SO4 0.50 

Mg-ion, not more than 0.10 Water insoluble sediment, not 
more than 0.45 

SO4 - ion, not more 
than 1.20 Moisture in rock-salt, not more 

than 0.25 

K-ion, not more than 0.10 pH of NaCL solution 6.5-8.0 

The constant level of desirable aerosol mass concentration in the range of 0.5-9 mg/m³ is 
maintained automatically. Composition of the salt used for HT is shown in the Table 2 (The 
Russian State Standard is 13830 - 4). The temperature of 18-22 C and 45-55% humidity of the 
medium are maintained by air conditioning system and heating devices. The HT process and 
microclimate parameters are controlled with the help of computer. 
 
The treatment in Halochamber is conducted daily, the duration of the procedure is 1.0 hour, 
and the length of the course is 12-25 days. The duration of each course and parameters of 
aerosol medium depend on nosology, clinical features, phase of the disease, etc and are 
prescribed by the physician (Table 3). The duration of the course and the DSCA concentration 
may be changed during the period of treatments in accordance with the requirements of the 
changing state of the patient. 
 
The patients breathe quietly while reclining in the special armchairs. Therapy is accompanied 
by musical psycho suggestive program and demonstration of slides, HT is carried out either 
alone or in association with the base medication and other methods of treatment. 

TABLE 3 
Concentrations of dry sodium chloride aerosol and duration of halotherapy. 

Disorders Specificity FEV1 
(% Pr.) 

Concentration 
(mg/m³) 

HT duration 
(days) 

Allergic - 0.5-1 12-14 
Bronchial asthma Infection 

dependent 
<60 
>60 

0.5-1 
1-2 18-21 

Chronic obstructive 
bronchitis - <60 0.5-1 18-21 



 
 
MATERIAL AND METHODS 

 
HT was administrated in a group of 124 patients (54 males and 70 females) aged from 16 to 
62 years (mean age 34.3 + 2.5 years) with various types of chronic nonspecific pulmonary 
diseases (Table 4). In all of the patients (pts), the disease was in the stage of a prolonged 
exacerbation. Before the treatments 95% of the pts of the main group had been coughing, half 
of them (47%) had severe attacks of coughing with scanty viscous sputum. Most of the pts 
(81%) suffered from attacks of asthma so that one third of them used combined medication to 
control it. Auscultation revealed harsh and weakened breathing, and dry rales in 58% of the 
patients. 
 
60% of the pts received a base therapy (beta-agonists, theophyllines, chromoglycate natrii, 
corticosteroids, etc.), the effect of which was insufficient and did not allow to achieve a 
complete remission. The pts had not taken any antibacterial medicine. 
 
The control group was represented by 15 pts (7 females and 8 males) aged from 18 to 56 years 
(mean age 38.4+1.5 years). Placebo course consisted only of 10 procedures of musical 
psychosuggestive program with slides demonstration in an ordinary room. 
 
The pts' condition was assessed by daily medical supervision, with functional and laboratory 
tests made before and after HT, as well as every 7th day during the treatments. Series of 
examinations in the control group consisted of the tests similar to those for the main group of 
pts. 

TABLE 4 
The patients studied  

Disease Number of patients 
 
  Bronchial asthma 
  Mild 
  Moderate 
  Severe 
  Chronic bronchitis 
  Nonobstructive 
  Obstructive 
  Bronchiectasis 
  Cystic fibrosis 

 
87 
32 
34 
21 
26 
12 
14 
6 
5 

Total 124 

 
Standard method of flow-volume loop was registered by "Pneumoscreen" ("Jager", 
Germany).The following parameters were assessed: vital capacity (VC), forced VC (FVC), 
forced expiratory volume of the 1st sec FEV1), peak expiratory flow (PEF), forced expiratory 
flow at 5O% FVC (FEF50). The character and the extent of bronchial patency impairment 
were estimated according to predicted values and limits of norm and its deviation (Klement 
et al, 1986). Dynamics of the indices were assessed from differences in their absolute meaning 
before and after therapy and were expressed in % or the initial value. Individual assessment of 
the results was achieved by comparing changes in the parameters and their variability. 
Inhalation bronchospasmolytic test with 0.4 mg of Berotec was carried out in 56 patients 
before and after therapy (Melnikowa & Zilber, 1990). When the test was positive, the 
obstructions was considered to be reversible i.e., bronchospastic component was significant in 
the genesis of obstruction. Airway resistance (Raw) and intrathoracic gas volume (ITGV) 
were measured by "Bodyscreen" ("Jager", Germany). Total lung capacity (TLC), residual 
volume (RV) and their ratio (RV/TLC) were calculated on the base of spirography and 
bodyplethysmography data. Raw analysis was carried out in absolute values, whereas other 



parameters were given in predicted values ( Kristufec et al, 1979). Diffusion capacity of the 
lungs by steady state method (DLss) was measured by "Transfersacen" in absolute values and 
as % of predicted values (Pivotean & Dechouret et al, 1968). 
Standard methods of variation statistics were used for group analysis of the material, students' 
test being used for significant differences in independent and correlated samples.  

 



 

 
RESULTS  

Clinical studies 

After 3-5 sessions of HT 70-80% of the pts (according to nosology) presented some 
improvements: expectoration of good amount of sputum- it was less tenacious and easier to 
discharge, better auscultator pattern of the lungs, less frequent occurrence of cough attacks or 
respiratory discomfort. Some pts with severe and moderate bronchial asthma (BA) (35 
patients - 27% of the total number) experienced difficulty in brining up the phlegm and 
worsening of cough during 3-4 days after 3-4 sessions. These manifestations seem to be due to 
the temporal bad bronchial drainage resulting from hyper secretion of mucus and discharge of 
old clots of secretion from bronchi of smaller diameter. Expiratory dyspnea appeared or 
became more pronounced in 18 patients (15% or cases) at different periods of HT. Those were 
mainly the patients with exercise-induced asthma and aspirin-induced asthma. None of the pts 
complained of bad condition during the HT procedures. 
 
By the end of the course of HT all the pts felt better they slept well, had no fatigue or 
weakness, and their nervous system stabilized. Clinical symptoms analysis demonstrated that 
the number of asthma attacks and respiratory discomfort cases decreased significantly as 
compared to the initial ones (81% and 52%, respectively, p<0.001). The number of asthma 
attacks controlled by combined medication also decreased (32% and 2%, respectively, 
p<0.001). 
 
The cases of cough occurred more rarely (95% and 70%, respectively, p<0.001), cough 
became easier and more productive, the amount of sputum reduced, it became mucousal. The 
number of the patients with signs of vasomotor rhinitis decreased (61% and 24%, respectively 
p<0.001). 
 
Corticosteroids were discontinued in 50 % (11 pts) of the pts with corticosteroid therapy (22 
pts). Those were the cases when inhaled corticosteroids were prescribed as anti-inflammatory 
agents. In 7 pts it was possible to reduce the dose, 41 pts (60% of pts who inhaled beta- 
agonists) were able to discontinue beta-agonists or reduce the dose. Reduction (or 
cancellation) in bronchodilator and inhaled corticosteroid consumption was an indicator of 
clinical benefit. 
 
The clinical state of 85% of the pts with mild and moderate BA, 75 % with severe BA, 98%- 
with chronic bronchitis, bronchiectasis and cystic fibrosis improved after HT. The pts were 
examined 6 and 12 months after the first HT course. No aggravations of the disease were seen 
from the 3d to the12th month. The average duration of the remission was 7.6-0.9 m. Most of 
the pts (60%) used no medication and sought no medical advice. 

Lung function studies 

Before HT bronchial obstruction was found in 83 pts (67% of all cases), 1/3 of them (25 pts) 
had marked impairment. By the end of the therapy bronchial obstruction was found in 50% of 
the pts but the numbers of cases with marked impairment were diminished (16 pts) (Fig.1). 
 
Direct effect of a HT procedure on bronchial potency was studied in 12 pts. The difference 
between the average flow-volume loop parameters in the group after 1 procedure was 
insignificant (p>0.05) when compared to the initial values. 
 
Individual analysis showed that 5 pts had a significant increase of the parameters, a decrease 
was seen in 4 pts and in 3 cases there were no changes. On the basis of these data it is 
impossible to estimate the real action of DSCA on bronchial patency. 
 
The patients showed significant increase of FVC, FEV1, PEF, FEF50 by the 7th day, of FVC 
and FEF50 by the 14th day and of FVC, VC and PEF by the end of HT (Table 5). There was 
no difference in the extent of the parameter changes after the 7th day and by the end of the 
treatment. 

 

 



 
DISCUSSION  

The course of HT resulted in improvements of clinical state in the most pts. In the 
overwhelming majority of cases, the number and intensity of asthma attacks and respiratory 
discomfort decreased or disappeared, which allowed, in a number of cases, to cancel or reduce 
the dosage of beta-agonists. The most pts showed positive dynamics of symptoms indicative 
of a better drain function of their airways: sputum secretion alleviates, it becomes less viscous, 
coughing relieves, and the auscultative picture of the lungs alters. The difficulty in brining up 
the phlegm and worsening of cough during 3-4 days seemed to be due to the temporal bad 
bronchial drainage resulting from hypersecretion of mucus and discharge of old clots of 
secretion from bronchi of smaller diameter. 
 
The similar clinical results were obtained in other investigations. Efficacy of this method has 
been noted in pts with various pathogenic variants of BA, chronic bronchitis, acute bronchitis, 
bronchiectasis, upper airways diseases, etc. (Alexandrov & Chervinskaya et al, 1994, 
Chervinskaya et al, 1993, 1994, Norvaishas et al, 1992, Pokhaznikova et al, 1992, 
Telyatnikova et al, 1992, Tikhomirova et al, 1993). 
 
In our investigation the improvement in the clinical state of pts was accompanied by positive 
dynamics of the functional measurements. HT gave significant improvement in bronchial 
patency which started on the 7th day and persisted to the end of the course. There was no 
direct bronchospasmolytic effect. The dynamics of bronchial patency depended upon the 
initial extent of obstruction: the more marked was the bronchial obstruction, the better were 
the results of HT. The effect depended not upon the character of obstruction (reversible or 
irreversible). 
 
Thus, clinical functional results suggest, that HT has gradual positive influence on bronchial 
obstruction. With this mode of therapy which is based on cumulative action, there should be 
series of procedures. It seems to be associated with improvement of mucociliary clearance and 
decrease of bronchial inflammation. The conception of antiinflammatory influence is 
confirmed by the data of cytobacteriologic examinations (Chervinskaya et al, 1994). 
 
The evaluation of brush samples from nosopharynx mucosa in HT showed that the average 
amount of neutrophils, macrophages and lymphocytes have been diminished. The index of 
epitheliocyte infection with pneumococci and that of adhesion the average number of 
pneumococci per one affected epithelicyte decreased. These indices are indicative of 
elimination in pathogenic microorganisms and of decrease in inflammatory reaction of the 
mucosa. Other investigations demonstrated decrease of the amount of neutrophils and 
pathogenic microorganisms and increase of the amount of alveolar macrophages in bronchial 
secretion of pts with BA, chronic obstructive bronchitis and cystic fibrosis after HT (Voronina 
at al, 1994). Research testified of positive effects of HT on the state of humoral and cellular 
immunity in patients with BA (Spesivykh et al, 1990, Torokhtin et al, 1987); decrease of IgE 
level was observed (Dityatkovskaya et al, 1993). Certainly, the arguments of mucociliary 
clearance change of pts in HT are necessary. 
 
HT is a type of aerosol therapy, which takes from Speleotherapy the main acting factor. 
Curative effect of HT is caused by aerodispersed environment saturated with dry sodium 
chloride aerosol with predominance amount of particles of 2 to 5 mkm in size. Such particles 
can penetrate deep into the smallest airways. 
 
In our view, the positive effect of HT can be accounted for the following. One of the 
pathogenetic mechanisms of obstructive pulmonary diseases is mucociliary clearance 
impairment. Normal function of mucociliary clearance depends on the amount and 
viscoelastic properties of the airway surface liquid, together with the number and function of 
the cilia. Aerosol of sodium chloride initiates the fluid release into the bronchial lumen, and 
influences the viscoelastic properties of the bronchial secretion by changing the conformation 
of protein molecules and releasing water into the outer layers of the clots which promotes 
evacuation of bronchial sputum (Clarke et al, 1979, Pavia et al, 1978, Wurtemberger et al, 
1987). In addition, sodium chloride is the main component of the airway surface liquid, the 
mucus layer and the periciliary fluid, it is needed for normal functioning of bronchial ciliary 



epithelium (Wetch M.J., 1987). According to the evidence of certain authors, the amount of 
sodium chloride in bronchial secretions in patients with chronic pulmonary pathology is lower 
(Brogan et al, 1971). It is possible, that inhalation of this chemical compound compensates for 
its deficit in the lungs and improves the ciliary epithelium drainage function.  
 
Sodium chloride aerosol causes bactericidal and bacteriostatic effects on the respiratory 
airways microflora and prevents the development of inflammatory processes (Simyonka, 
1989, Rein & Mandell, 1973). The intensity of this action depends on the concentration of the 
aerosol that causes dehydration of microbial cells and the impairment of the albuminous 
structure of the cells killing the microorganisms. Another mechanism is possible which causes 
adhesion of small particles of salt to microbial bodies. As their mass grows, they precipitate 
rapidly. 
 
The experiments show that low doses of DSCA have a beneficial effect on phagocytic activity 
of alveolar macrophages (Konovalov et al, 1992) and hence on bronchial clearance and 
elimination of foreign agents. 
Thus, sodium chloride aerosol improves rheological properties of the bronchial contents, 
decreases edema of bronchial mucosa and contributes to functioning of cilia epithelium, it has 
a bactericidal action, enhances functioning of alveolar macrophages. 
 
The study of aerodisperse environments of halochamber allowed to establish that the negative 
volumetric charge of dry aerosol particles was considerable (6-I0 nK/m3) (Konovalov et at, 
1990). Higher negative charge of particles is of therapeutic significance as well (Afanasyev, 
1990). 
 
However, it is known, that sodium chloride aerosol is an osmolar stimulus, and it can result in 
the airways hyperactivity (Schoeffel et al, 1981). The specificity of HT is the low 
concentration and gradual administration of DSCA. Salt consumption during the procedure 
depends upon the regime chosen and is about 1-9 mg. In comparison: sodium chloride aerosol 
inhalation challenge is used for diagnosing hyperactivity of the airways. Hypotonic (less than 
0.9%) or hypertonic (2-5%) solutions of sodium chloride are usually employed. When the 
inhalator production is 1 ml per minute, 20 mg of sodium chloride (measured as a dry 
substance) gets into the airways during 1st min of the challenge test with 2% solution and the 
amount reaches 50 mg in case of 5% solution. Compare: during a minute session of HT 0.05- 
0.10 mg of dry sodium chloride penetrates into the patient's airways when the concentration in 
the Halochamber is 5 mg/m3. Sodium chloride aerosol in low concentration does not affect 
the airway mucosa thus preventing any side effects. Besides, using of dry aerosol permits to 
achieve the suitable humidity of environment and to avoid the adverse reactions of airways, 
associated with humidification (Linker, 1982)  
 
In summary, theoretical prerequisites and the data of clinical functional studies obtained allow 
to suggest that the efficacy of HT results from the combination of the curative properties of 
sodium chloride aerosol and the way of its administration. At the same time HT mechanisms 
of influence are not yet studied well enough, and this fact requires continuation of the 
research. 
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