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Abstract: The physiological action of radioactive waters can be manifested by complex effects 

that result in modifications or destruction of living cells. In the body, however, under the action of 

radiation, inverse phenomena of cell renewal can also occur, so that radioactivity can also be a 

natural therapeutic factor. In the present paper, there will be presented facts related to the 

physiological action of radioactive waters, their therapeutic applications and the protection of 

drinking water against radioactive contamination. 
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1. Introduction 

Interaction of nuclear radiation with living matter results in the appearance of complex 

physiological effects, manifested by morphological and functional changes of cells, tissues 

and organs. These physiological effects are dependent on the radiation dose with which the 

body has been irradiated by the dose rate, respectively the mode of time-based administration 

of the dose of radiation absorbed, the type of radiation, and the tissue radiosensitivity, which 

differ from one organ to another. In the case of X rays that pass only a few microns, only the 

cells within which these radiation were absorbed are radiated, the radiations are left a few 

millimeters, and the rays X can irradiate the entire body. 

The action of radio elements on living matter is double. They have a chemical toxicity 

to the body, which is manifested primarily in the general metabolism, according to the 

physical and chemical properties of these elements and, secondly, to radioactive toxicity, 

which is manifested by irradiation [1]. 

Research on people exposed to radioactive activity, due to their profession, has revealed 

some characteristic effects: reduction in longevity, premature aging, carcinogenic effects, 

mutagenic effects etc. Due to the wider use of atomic energy in technology, medicine and 

scientific research, the danger of radioactive contamination of both surface and underground 

water increases from day to day. Any substance penetrated into the body is eliminated in a 

longer or shorter time. It is possible to define a biological half-life, that is, the time required to 

eliminate, as a result of the biological processes, half of the quantity of the introduced 

radionuclide. By correlating radioactive half-life with biological half-life, the notion of a true 

half-life is reached, that is, the time required for half of the radioactivity to be reduced from 

the body. It is possible to distinguish real half-lives, either on the whole body or for certain 

organs. Thus strontium has a real half-life for bones, one for the liver and the other for the 

whole organism. 

Most items with long-lasting half-lives also have long biological periods, for example 

uranium, plutonium and radium. They are therefore very toxic to humans because their 

irradiation will be almost permanent and of equal intensity throughout life [2]. 

The biological action of radioactive emissions is characterized by the phenomenon of 

ionization or formation of free radicals. Irradiation can occur from the outside or inside the 

body. 
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Some of the radio-elements may have a general diffusion in the body, others a selective 

localization, concentrating in certain organs (eg, iodine accumulates almost exclusively in the 

thyroid gland). There is, therefore, an organotropy that characterizes the toxic action of the 

radioactive elements. 

Parallel to these aspects of alteration-destruction of cells in the living body, caused by 

the physiological action of radiation, there is also the inverse phenomenon, the division of 

their cells and their renewal. In the case of somatic effects, a radiation dose can be defined, 

under which the effects of radiation are compensated by cell recovery. For doses below this 

threshold, irradiation does not irreversibly alter the biological balance of tissues, so there are 

no illnesses [3]. 

 

2. Physiological action of radiation 

The physiological action of radiation can be manifested by somatic effects, manifesting 

directly on the irradiated individual or by genetic effects, which by the damage of the 

reproductive cells is manifested by mutations that are hereditaryly transmitted to the 

descendants. Somatic effects are very varied, due to acute, subacute or chronic irradiation. 

The acute may occur as a result of an accident, for example the ingestion of a large amount of 

the radioactive product, and the chronic when ingested in small quantities but continuously so 

that the injury will be manifested as a result of their accumulation in the body. Acute 

irradiation causes disorders that are generally reversible and transient when they are not too 

severe and chronic is dangerous because they often produce irreversible effects (cancer, 

genetic effects), in the latter case, accumulation phenomena occur. 

For somatic, non-cancerous effects, it can be admitted that there are harmless 

contaminants, and a certain threshold, a permissible limit for humans, can be set, whereas for 

genetic and carcinogenic effects where there is accumulation in the body, it can not be 

established such a limit. In relation to the biological effects of radiation, external irradiation is 

differentiated when the source of irradiation is out of the body and the internal irradiation is 

much more intense when radionuclides entering the body through respiration, food or 

drinking water exert the irradiation effect often long-lasting, within the organs in which they 

are located [4]. 

Depending on the mechanism of physiological action of radiation we distinguish: direct 

action, whereby vital macromolecules, such as proteins or nucleic acids, undergo irreversible 

changes in ionization or activate, becoming sensitive to the action of an enzyme present in the 

given physiological environment. 

Indirect radiation action is manifested by the effects of the elements and combinations 

that arise from the chemical changes produced by the radiation. Thus, by radiolysis water 

decomposes, the main environment in which vital processes are produced. In the radiolysis 

process, ions, radicals and compounds with oxidizing or reducing properties are formed 

which, even in the case of low doses, oxidize or reduce substances whose integrity is 

important for the functioning of the living cell. Important is the oxidation of enzymes that act 

as biocatalysts or regulators of biochemical processes. If radiation inhibits the enzyme, there 

is a biochemical imbalance of the cell that leads to death or transformation. Oxigenated water 

produced by the radiolysis process has oxidative action on the SH groups, inhibits sulfuric 

enzymes and cancels their biocatalytic action [5,8]. 

Radiolysis processes can distort proteins and lipid compounds as well as carbohydrates 

in the body and create conditions for the formation of toxic compounds. 

Remote action occurs as a result of direct irradiation and indirect indirect actions. It is 
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manifested by the action of toxic substances resulting from local irradiation, by spreading in 

their body, respectively by reactions of the neuro-endocrine system, through which biological 

effects can occur in the unirradiated organs [6]. 

In addition to effects that result in changes or destruction of living cells, reverse-cell 

renewal phenomena can occur in the body under the action of radiation. For most of the 

somatic effects that radiation has on organisms, a threshold or dose limit of radiation can be 

defined, below which the effects of radiation are compensated by cell recovery. 

Changes in the biological balance of the organism below the threshold, received at 

sufficiently high intervals, often have a favorable effect, manifested by the alleviation of 

various organ disorders, as well as a refreshing of the whole vital process. This phenomenon 

is the basis of medical balneological treatments with radioactive mineral waters. In the case of 

spa treatment, radon waters can ensure that the therapeutic effects of radiation are localized 

over time. Gaseous radon and its active deposit are removed from the body shortly after 

treatment, on the one hand by biological disposal and, on the other hand, by rapid 

disintegration of affected radionuclides. 

If specific dose limits are exceeded, specific illnesses such as leukemias, cancer, genetic 

mutations, etc. may occur [7,8]. 

Therapeutic applications. The higher the biological activity of a radiation form, the less 

dose needed to obtain a suitable therapeutic effect. Another criterion for choosing the source 

of radiation for balneal treatment is rapid removal of the source from the body after treatment 

is complete. The forms of application of altherapy are drinking cure, radon baths or 

inhalations. The radon bath cure helps normalize carbohydrate metabolism and has a positive 

effect on purine metabolism. Radon bath treatment, both in the form of baths and in the 

drinking stool, produces an intensification of uric acid elimination, improving the condition of 

gout patients. Mobilization of uric acid is due to the action of radon on the pituitary-adrenal 

system. In addition to the uric acid elimination effect, alpha-therapy also has an intense 

diuretic effect. Alfatherapy has proven to be very effective in treating skin diseases by 

improving peripheral circulation. By its lipid content, the skin has the ability to store radon. 

Radon treatment works favorably, sometimes by desensitizing and modifying skin reactivity. 

By modifying nucleic metabolism, radon acts on the central nervous system and on the 

vegetative one. Circulatory changes and changes in capillary permeability at this level 

influence how oxygen is used by brain tissue. Alfatherapy has a calming effect in neuralgia 

and neuritis. This is attributed to a positive effect on the vegetative nervous system and on the 

hormonal system. This also explains the effects on affectivity, euphoria or depressive states 

during treatment. Radonic waters stimulate the peristalsis of the stomach when it is empty, 

recording a lasting action. Among the applications of radioactive water balneotherapy are the 

treatment of rheumatic diseases, vascular diseases, allergies and skin diseases, treatment of 

chronic inflammatory diseases, hormonal and vegetative disorders. Among the 

contraindications of alfatherapy are examples of febrile illnesses, malignant tumors, active 

tuberculosis or coronary sclerosis [8]. 

 

3. Drinking water protection against radioactive contamination 

The natural radioactivity of deep water is relatively constant, but the situation is 

different in the case of drilling or springs feeding from the bedrock in the river bed. They 

come in contact with precipitation waters that can influence their chemical and radioisotopic 

composition. 

Sources of contamination of drinking water with radioisotopes are both natural and 
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artificial. Thus, the following can be mentioned: 

a) the passage of waters through areas with radioactive rock, which may lead to the 

contamination of surface or underground waters; 

b) modification of the natural radioactivity of the water sources, through the waste water 

resulted from the industrial activities, discharged without prior treatment in the surface 

waters. They can alter the physico-chemical properties of water in natural basins, including 

the groundwater. 

Radioactive wastewaters contain as the primary pollutant the radioactive substances 

resulting from their processing, transport and use. Radionuclide sources of liquid, gaseous or 

solid form are derived from the extraction and processing of radioactive ores, the production 

of nuclear fuels, the operation of reactors and particle accelerators, the use of radioactive 

isotopes for scientific research in medicine and technology. In all these sources of pollution, 

dangerous concentrations of natural radionuclides - uranium, radius, thorium etc. may occur 

[9.10]. 

Sewage water with high potential for contamination also results from facilities where 

radioactive substances are treated and separated. For cooling the nuclear reactors, water is 

used in a closed primary circuit and a secondary one, open in the latter, and radioactive water 

contamination can be produced. 

Radiation ore concentration operations: extraction, crushing, grinding, and refining and 

purification operations are done with high water consumption. It is loaded with suspended 

materials, dissolved salts and radioactive impurities. 

c) the diffusion into radioactive isotopes of radioactive isotopes used in numerous 

industrial processes, for scientific research and in medicine. The risk of contamination is 

somewhat lower, because in these cases mainly short life elements, iodine, phosphorus, gold - 

are used, and which, after use, have lower radioactivity.  

d) by the selective concentration of radionuclides in the deposits of natural waters, 

aquatic organisms, vegetation etc., radionuclides could reach the human body in larger 

quantities, which are not negligible as a biological effect. Although insignificant amounts of 

radioactive material are sent to water, they are concentrated in aquatic organisms, and 

radioactivity becomes dangerous because the concentration in organisms can be several 

thousand times higher than in water. 

Based on these considerations, it is necessary to analyze the hydrogeological conditions 

for water sources to show to what extent possible accidental contamination is possible. In the 

case of granite rocks, uranium, these contamination may be more likely afterwards if the 

solubility conditions change, than with sedimentary rocks. Another measure of 

radioprotection would be the controlled discharge of industrial waste water so that it does not 

reach the area of water supply sources. It is necessary to systematically control the artificial 

radioactivity of atmospheric deposits, surface waters, residuals as well as monitoring the 

concentration of radionuclides in deposits in natural basins and in aquatic organisms [11,12]. 

 

4. Conclusions 

 The physiological action of radiation can be manifested by somatic effects, directly on 

the irradiated individual or by genetic, hereditary transmission effects. Radiation action can be 

direct, accompanied by irreversible changes in vital or indirect macromolecules by effects of 

ion, radical and compound with oxidising or reducing properties resulting from chemical 

changes caused by radiation. In the body, the pathological effects produced by radionuclides 

vary with the nature of the radiation emitted, their energy, the dose and dose rate, and the 
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radiosensitivity of the body. Besides the destructive effects of living cells in the body, the 

action of the radiation can also be beneficial, under a certain dose limit, the effects of 

radiation being compensated by cell recovery. Thus, changes in the biological balance of the 

organism below this limit, at sufficiently high intervals, lead to the alleviation of some 

diseases and a revival of the organism. If specific dose limits are exceeded, specific 

leukemias, leukemias, cancer, genetic mutations, etc. may occur. Drinking radioactive 

contaminated drinking water, by internal irradiation of the body, constitutes a real danger to 

human health. The effects of radioactive substances on organisms depend both on the 

concentrations of radionuclides and on the way they act, from the outside or inside the body, 

with internal sources being the most dangerous. The protection of drinking water against 

radioactive contamination can be ensured by taking concrete measures to prevent the 

penetration of radionuclides into water. For this purpose, in areas with radioactive potential, 

continuous or periodic control of water radioactivity must be ensured to prevent the 

occurrence of artificial contamination. 
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