Conclusion


Patho-morphological manifestations of vital organ affection by chronic diseases or age degeneration can be diverse, but there is one common element in them – disturbances of cell membrane stability and their biological wear and tear. Universal role in the pathogenesis of membrane-cell lesions belongs to free radicals, which cause biopolymer destruction (47, 48, 85). Content of free radicals in the body is elevated in tissues with intensive metabolism, in case of irradiation, in the presence of malignant growth focus, in aging cells, as well as in the conditions of stress and over-fatigue. Increased content of free radicals in the body is accompanied by decreased general anti-oxidant activity, in particular, by lower anti-oxidant activity of lipid complexes. For new actively proliferating tissues a high level of anti-oxidant activity is typical. 


When various substances which are not produced by the organism itself are introduced into the body (including medications), metabolites with reaction ability having a toxic effect on the cells are formed. This is not a side reaction of the main oxygenation cycle, but a necessary stage of oxidative process accompanied by emergence of toxic reaction metabolites presenting in the form of free radicals. Macro-molecule modifications due to the action of free radicals result in a number of pathogenetic effects, such as cytostatic, carcinogenic, mutagenous, allergic, toxic and immuno-depressant (161). In fact, this is an entire complex of mechanisms of development of internal, tissue and skin diseases.


Some substances – inhibitors of free radical processes, which themselves do not possess anti-oxidant ability, are capable of enhancing anti-oxidant properties of lipids and augment radio-protective effect of endogenous agents. Inhibitors of radicals, exogenous anti-oxidant agents at optimal doses fill up the deficiency of endogenous anti-oxidants and reduce the degree of affection caused by free radical reactions. Overdosage of exogenous radical inhibitors leads to a greater irradiation effect. Excessive molecules – radical inhibitors – are most likely to be subject to quantum exposure, and become themselves a source of extra radicalization (85).


The given factor appears to be of importance. In Section 4.5 it was demonstrated that body anti-oxidant defense system is a multi-component and well-determinate one. At the same time, if at least one element of anti-oxidant defense is lacking, the work of the whole system is upset. Therefore, anti-oxidant therapy should be combined and precisely addressed. Anti-oxidant doses can not be arbitrary. The organism must receive exactly those anti-oxidant agents, which are meant to fill up the deficiency of certain compounds, actually absent in the internal medium. Thus, it is of no use to saturate the body with tocopherol (vitamin E), if in the anti-radical biochemical chain ascorbate is missing. Similarly, it is senseless to use overdosed ascorbic acid or Group B vitamins, if there is deficiency of glutathione and other SH-compounds in the body. If the ORP value of internal biological media exceeds the limits of optimal range, then ,in all cases, general safety of anti-oxidant protection of the body will be insufficient.


An attempt of unnatural forced introduction of exogenous anti-oxidants into the body can easily have a paradoxically adverse result. At the same time, regulating general oxidant-reduction background of tissue medium can cause a generalized effect and produce synchronous action on all chemical links of anti-radical chain.


Low but constant level of toxic lipo-peroxides in intact animal tissues is equal to 10–9 – 10–8 mol/mg of lipids making up lipid fractions of different organs. Normally, in terms of lipo-peroxide content, brain and nervous tissue (nerves, reticulum) share first place, further (of those investigated), in the order of diminution, rank liver, omentum, spleen and muscles. When inhaling pure oxygen takes place, during physical over-fatigue and irritation, multiplicity coefficient of increased lipo-peroxide content relative to initial level, counted as 1.0, reaches 10(0.5 in hepatic tissues generally and in hepatocyte mitochondria, and in nerves, reticulum, muscles and omentum – 3±1. There is a well-defined positive correlative link between the level of peroxide oxidation products and intensity of tissue processes of catabolism and degradation. On the contrary, prevalence of anabolism and processes of tissue structure restoration is accompanied by strengthened background of anti-oxidant activity (47,48).


Consequently, free radicals rather justifiably lay claim to the role of injury mediators in the pathogenesis of molecular abnormalities. POL products accompany any stress reaction and are a non-specific component of Selye’s general adaptation syndrome (162). In the phase of stress alarm there occurs POL activation, in the adaptation phase POL inhibiting prevails, in the process of stress exhaustion development POL activation takes place again. Experiments on rats demonstrated that emotionally painful stress (EPS) activates POL in the brain tissues, in particular, in synapse zones. In conditions of short-term EPS alterations of anti-oxidant defense system are sufficient to normalize the level of POL products. In case of prolonged EPS leading to neurotization of the animals, increased level of POL products’ content in the brain maintains for a long time, especially in the region of synapses (163).


Activation of POL products upsets the structure and functions of cellular membranes, changing the level of water receptivity and viscosity of membranous lipoproteids as well as the level of oligomerization of membranous proteins and the character of their interaction with lipids. One of the consequences of POL activation is modified conditions of functioning of receptor and synaptic complexes, and aggravated quality of nervous impulses’ transfer. Deteriorated electron-donor properties of cellular membranes, as a result of POL products’ activity, reduce their ability to carry a negative electric charge, which is necessary for adequate contact cell interaction.


It is quite clear that even in conditions of most quiet, regular and well-provided life, an adult person has to consume no less than 3000 nutritive kilo-calories a day and utilize 200–250 ml of oxygen per minute. This is inevitably associated with the formation of lipo-peroxides and other agents of radical oxidation in the body. Free radicals also arrive in the inner medium from outside, and this circumstance is intensified by elevated degree of anthropogenic pollution of the environment. Approximate calculations show that if 1 mg of cell lipids contains on the average 10–9 mols of free radicals (minimal level of radical background), then, at total quantity of lipids in the living tissues of about 103 mg/kg, free radical background of tissue medium will be 10–6 mol/l. Such free radical content can’t be considered negligible. Low concentrations of free radicals act on the body permanently, and, according to a well known rule: “effect = dose x time” cause ultra-microscopic structural damages, which, in conformity with entropic laws, are up to a point irreversible.


Therefore, there exists in the inner body medium a sub-clinical toxic free radical or peroxide background, which is completed by natural metabolic toxins and slags. Concentrations of the above toxic agents are not believed to cause visible physiological disturbances, if the latter do not exceed the limits of a so-called “norm”. But it is well known that episodes of detoxification in practically healthy individuals (diaphoretic procedures, cleansing enemas, enterosorbents) help to improve physical health. This proves possibility of sub-clinical poisoning of the organism against a background of formally good general state. Enterosorbents meant to bind intestinal toxins are always included into lists of gero-protective factors besides anti-oxidants, vitamins, some micro-elements, as well as factors of heavy metal binding (164). Cathodic activation of drinking water creates in the body electron-donor anti-oxidant background, enhances the action of endogenous and exogenous anti-oxidants. Electrochemical purification of water reduces its toxicity in terms of heavy metal content hundreds of times. Thus, consumption of cathodically activated water (catholyte), while observing necessary measures of pharmacological and toxicological safety, can solve most of the problems of body protection against autointoxication and exogenous intoxication with participation of agents of electron-acceptor action.


Electroactivated water possesses high ability to penetrate through biological barriers and due to that fact induce washing off toxic products from the body. Long-existing electron unbalanced states of liquid media are encountered in nature rather commonly. This can be applied to many beverages with typical ORP regression of about 100–400 mV (grape and tomato juices, bread kvas, light grape wines, beer, tonic and vitamin drinks) (see Table 3.1). Common (non activated) drinking water, including bottled spring water, with ORP = 250–350 mV, CSE, is in an electron equilibrated state (ORP regression is absent). Mineral waters of “Narzan” and “Yessentuki” (bottled) type have low ORP regression of 20–60 mV. Though a freshly collected sample of Martial water after a day’s storage had ORP regression equal to 169 mV. Spring waters directly at the outlet to the surface are assumed to be also activated and have an ORP shift towards electron-donor values (see Section 4.11).


All above indicated beverages with characteristic ORP regression, as well as fresh spring water, possess apparent health-improvement action. The same is also true for light alcoholic drinks, when consumed at doses ruling out essential intoxication or development of pathological habits. It is known that in the USA, thanks to wide consumption of fruit juices and tonics with relative electron-donor activity incidence of malignant stomach tumors sharply decreased. But total oncological mortality in the USA remains high, that is, as stomach carcinoma is ousted due to local anti-oxidant protection of gastric mucosa by beverages having anti-oxidant properties, under the influence of other factors there appear in the body alternative foci of malignancy. One may hope that adding cathodically activated water used for drinking, cooking and applied in the technologies of processing fruit and vegetable juices as well as medicinal cocktails to a store of anti-oxidant beverages will contribute to the generalization of the anti-oxidant background of the body, raising its peroxide homeostasis stability and increasing resistance to toxic action of electron-acceptor factors (among them carcinogens, mutagens, radiomimetics, immuno-depressants, xenobiotics and anti-metabolites).


Electron-donor properties of water, food and medicinal agents are not “absolutely useful”, that is, strategy of survival and health-improvement demands consuming only anti-oxidants and excluding oxidants. ECA-solutions with electron-acceptor properties and quantum effects on the organism can be used for oxidative detoxification. Uniqueness of detoxifying effect of anodically activated water is in the fact that it promotes oxidative hydroxylation of hydrophobic toxins, which after transformation into hydrophilic form, are easily eliminated by kidneys, sweat glands, liver and other organs of excretion. Consequently, series of electron-donor and electron-acceptor treatments are to alternate dependent on medical indications. 


Action of ECA-factors on fluid biological media gives rise to creation of certain micro-ecological conditions in them, which affect processes of cell propagation, growth, differentiation, migration and functioning.


ECA-water is not a panacea. Nevertheless, ECA-phenomenon is the basis for a number of technologies founded on directed regulating the homeostasis of body internal medium at electron-energy level, that being a prerequisite of changing biochemical and biophysical state of man, probably for the first time in the history of his existence from ancient times.


Application of ECA-water as a biologically active system appears to be promising for stimulation of reparative processes in the body, metabolism regulation, detoxification and prevention of some diseases. ECA-solutions are used in many clinical, sanitation and hygienic, biological and industrial technologies. Area of ECA-study and practical application is continuously expanding. At present, investigation of the issue of “live” and “dead” water is sure to break the limits of conjectures and unproved hypotheses. Research of ECA-phenomenon, conducted in the USSR and Russia, has been completely confirmed in Japan. Japanese Institute of Water published a dealer’s book devoted to describing the properties of so-called “microwater”, or ECA-water, using our terminology (165). The indicated source contains a technical description of a diaphragm flow-type electrolyzer and elements of conception of ECA of aqueous media. The basic principles of this conception are as follows.


Water and aqueous solutions are structurally organized media. About 2% of body oxygen are present in the form of hyper-oxide radical (at physical exertion, tissue content of such radicals increases by an order). Activated oxygen is produced by phagocytes (neutrophils) and takes part in peroxide inactivation of intestinal toxins (hydrogen sulfide, ammonium, histamine, indole, phenols and skatoles). Japanese researchers believe that oxidative detoxification is inevitably followed by “excess production of active oxygen”. Toxic effect of oxygen radicals is manifested in the form of chronic hepatitis, liver cirrhosis, pancreatitis, atrophy of islet apparatus of the pancreas (diabetes), as nephritis, carcinomas of the liver, pancreas and kidneys. Oxidative detoxification mechanism deficiency results in the same pathological conditions which, arise due to auto poisoning by intestinal toxins. Hydrogen sulfide and ammonium damage the liver. Histamine participates in the pathogenesis of allergies, some skin diseases and bronchial asthma. Indoles and skatoles provoke carcinogenesis. As a result, the organism finds itself in an unsteady state relative to two pathogenetic schemes, alternative from the point of view of their toxic action on vitally important organs.


Carcinogenesis inhibitors possessing anti-oxidant activity (vitamin C, vitamin E, beta-carotene and glutathione) give electrons to free radicals and prevent their action on the tissues. But “these substances are not the best source of free electrons for blocking peroxide oxidation”.


Water subjected to cathodic electrolysis acquires high reduction potential and “becomes a source of free electrons”. Term “microwater” reflects the circumstance that in the process of electrochemical treatment, initial cluster structure of water (H2O)10–13 is reduced to (H2O)5–6, which is confirmed by findings of NMR imaging. In other words, in the aqueous medium, structural sublimation takes place and such electron-donor water more readily penetrates into the tissues. Molecular mass of water is considerably lower than that of any other oxidants. Therefore, total quantity of molecular units of electron-donor action in a volume of “microwater” is much larger as compared to equivalent volume of routine anti-oxidant solutions in non-activated water. Toxic effect of electron-acceptor oxygen radical (AO() on an electron-donor bio-molecule (BMe–) can be presented in the following way:


(AO() + (Bme–) ( AOe–+ (Bm()


“Radicalized” biological molecule is considered damaged. At that, there is substantial risk of affecting the gene code of somatic cells. Mechanism of anti-radical action of electron-donor “microwater” (MWe–) is presented as follows:


Bme– (( Mwe– + AO( ( Bme– (( MW + AOe–


Hence, cathode “microwater” carries out anti-radical protection of biological structures.


Initial Japanese water has pH=7, at ORP=400–500 mV, CSE, cathodic “microwater” (catholyte) and anodic “oxidizing” water produced by a Japanese device, has the following parameters:


catholyte: pH = 8; ORP = (–250) – (350) mV, CSE;


anolyte: pH = 4; ORP = 700 – 800 mV, CSE.


These parameters are considered optimal for therapeutic purposes. Catholyte is taken inside, anolyte is used as an antiseptic. In fact, the data of Japanese researchers indicate the beginning of international recognition of ECA-theory as very promising from the point of view of practical implementation.
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