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Abstract 
 
In balneology hydrogen sulfide (H2S) waters are defined as natural mineral waters originally containing H2S 
with an S2- level at least 1mg/L. Their use as a specific balneological factor in health resorts medicine has a 
long history. Distinction between sulfur and sulfate mineral waters should also be made clearly since both 
terms are occasionally used interchangeable in balneological literature. Balneological waters containing at 
least 1200mg/L sulfate ion (SO4

2-) are referred as “sulfate waters”, the ones originally and naturally containing 
dissolved H2S gas with an S2- level at least 1mg/L are traditionally named “sulfur waters”.  
Hydrogen sulfide water based balneological treatments are baths; “sulfur balneotherapy”, drinking cures; 
“sulfur water hydropinic therapy”, inhalations and Politzer therapies, irrigations and showers and sprays. H2S 
waters are most widely used as baths and a lesser extend as drinking cures (hydropinic treatments), inhalations 
and irrigations. Sulfur mud therapy is another form of balneological therapeutic method with sulfur containing 
peloids. The main component that is playing the major therapeutic role in the observed biologic effects of 
balneological treatments (bathing, drinking and inhaling) with natural H2S water is supposed to be hydrogen 
sulfide, since it is difficult to determine which form of H2S (H2S, HS- or S2-) is active. 
After the recognition of H2S as a gaseous transmitter experimental, in vitro and in-vivo and clinical studies on 
the effects of H2S water balneological treatments in various conditions in humans and animal models are being 
published recently, and the data is increasing continuously.  
During balneotherapeutic sulfur bath applications, it has been demonstrated that hydrogen sulfide from water 
can be absorbed by the skin 150 times more than the other forms. H2S afterwards may exert anti-inflammatory 
and immune modulator effects in skin and musculoskeletal system. It has been also shown that H2S is easily 
absorbed in gastrointestinal tractus during the hydropinic treatment with H2S waters and then playing active 
role in redox reactions in human body as an antioxidant. There is evidence that inhalation therapy with 
hydrogen sulfide waters have positive impact on the respiratory inflammatory processes adding an efficient 
option to the therapeutic strategy of upper and lower respiratory airways problems. 
Studies evaluating the biological effects and mechanisms of action of sulfur water balneotherapy, 
hydropinotherapy and inhalation therapy and sulfur mud therapy in humans, in animal models of diseases and 
in cell cultures are reporting the biologic effects mostly similar to the physiological functions of endogenous 
H2S.  In this report obtained data is briefly presented and discussed. 
 

              
 

L3 - Balneological Treatments with Natural Hydrogen Sulfide (H2S) Waters 
 
 

Müfit Zeki Karagülle 
 

Corresponding author: Müfit Zeki Karagülle, E-mail: mzkaragulle@yahoo.com  
 

 

 
 Istanbul University, Faculty of Medicine, Department of Medical Ecology and Hydroclimatology 

Past President of the International Society of Medical Hydrology (ISMH),  
President of the Turkish Society of Medical Hydrology   

Balneo Research Journal       DOI: http://dx.doi.org/10.12680/balneo.2019.276     R      Vol.10, No.3, September 2019        p: 325 
 

mailto:nirluluminita@gmail.com
mailto:mzkaragulle@yahoo.com

	Istanbul University, Faculty of Medicine, Department of Medical Ecology and Hydroclimatology

