Chapter 8. Therapeutic action of ECA-solutions

8.1. Substantiating the doses of ECA-solutions intended for intake with therapeutic purposes.

According to the findings of studying laboratory and agricultural animals, receiving catholyte for drinking, the following conclusions can be made. Catholyte of drinking water or aqua-saline solutions with pH of about 9.0–9.5; ORP about (–400(50) mV, CSE at its ingestion at a volume equivalent to 10(5% of daily intake of drinking water produces the following effects on the organism of mammals and birds:

general invigorating action;

increases resistance of the body to ionizing irradiation; 

strengthens immunity and raises resistance to infections;

elevates activity of tissue respiration enzymes, enhances reliability of anti-oxidant defense of the body;

causes general anabolic effect, stimulates processes of growth, physiological and reparative regeneration.

Duration of catholyte drinking varies between 4 and 13 weeks.

Catholyte of comparatively low intensity (pH<9; ORP>(–350) mV, CSE), produced as a result of electrochemical treatment, is not very efficient. Catholyte produced in the conditions of intensive electrochemical treatment (pH>9.5; ORP< (–450) mV, CSE) can act as metabolism inhibitor.

Daily intake of water by an adult person’s body with regard to metabolic water is approximately 3 l. Consequently, assumed optimal dose of catholyte with pH=9–9.5; ORP=(–400) mV, CSE for man corresponds to 0.3(0.15 liters per day (one or two glasses). In the process of clinical trials this dosage can be corrected depending on concrete medical purposes.

Acid anolyte with pH about 3.0; ORP=700 mV, CSE, in doses corresponding to 3.5% of daily volume of consumed water produces general anti-metabolic (catabolic) effect, inhibits activity of tissue respiration enzymes, elevates body sensitivity to ionizing irradiation, depletes resource of physiological anti-oxidant protection. When overdosed, A produces toxic action on the body.

Single parenteral introduction of 0.8–1.2 l non-activated sodium hypochlorite isotonic solution of 600–1000 mg/l concentration into a human body weighing 70–80 kg is pharmacologically safe and sufficient for oxidative detoxification of internal biological media. In this case, when hypochlorite is diluted in the aqueous sector of the body, concentration of about 20–25 mg/l (3(10–4 mol/l) is achieved. However, such concentrations of non-activated hypochlorite are close to values, which are capable of complete suppressing defrosted bovine sperm motility in vitro (see Table 4.1). It is the evidence of dissociated intracellular oxidative phosphorylation. Therefore, prolonged maintenance of this hypochlorite concentration background in the body is associated with risk of its cytotoxicity effects.

AN with C.a–Cl=50–500 mg/l taken inside at a quantity of 400 ml creates in the aqueous sector of human body weighing 70 kg strong oxidants’ concentrations of about 0.5–5 mg/l (6(10–6–6(10–5 mol/l). Such concentrations considerably reduce the risk of hypochlorite cytotoxic action and, evidently, other strong oxidants (43). Theoretically, such doses of AN can be used for indirect electrochemical oxidation of hydrophobic toxins of organic nature. Safe duration of AN intake for therapeutic purposes should be determined at the stage of clinical trials.

8.2. Experience of medicinal application of ECA-solutions.

In spite of active discussion of the phenomenon of “live” and “dead” water, clinical assessment of ECA-solutions produced by diaphragm electrolyzers was not performed in Russia. So we have only unofficial data on therapeutic application of anolyte and catholyte. Methods of treatment with the help of “live” and “dead” water not subjected to proper clinical approbation and not adopted in the established order can not be considered legal. Nevertheless, in the 80-s, amateurish models of diaphragm electrolyzers were developed in the USSR, and large-scale production of “live” and “dead” water for internal and external use began on their basis in and out of clinic conditions. Such experiments incur high risk of medical, juridical and moral character. Still, it is worthwhile to know the results of these experiments.

Thus, based on his own instructions, inventor D.I. Krotov treated patients suffering from about 50 diseases, including tumors, with ECA-solutions. He used an activator, which was a stationary diaphragm electrolyzer supplied with electrodes made of pure graphite separated by a membrane of ceramic material or porous glass. Acid anolyte and alkaline catholyte were produced from drinking water (mineralization level is not indicated). The pH of anolyte was 2–4; of catholyte –10–12 (ORP is not indicated).

The author recommended to drink catholyte at a volume of 30–450 ml during the day for 3–4 days, in some cases, up to 8 days in case of the following nosological forms: asthenic states, tendency to hypotension, allergic rash, eczema, burns, inflammatory and suppurative-septic disorders, aggravated hemorrhoids, renal colic, jaundice (apparently, of parenchymatous type). He determined some of the diseases very approximately, sometimes on the basis of just one symptom. However, catholyte intake appears to be a means of increasing immunity, normalizing hepatic function (in cases of jaundice) and producing spasmolytic effect (in case of renal colic).

To treat prostate adenoma, prostatitis, and joint pains, bronchial asthma, psoriasis, thrombophlebitis, gastritis, stomach ulcer, nephritis, hepatitis and cholecystitis a combined regimen of drinking ECA-solutions according to a special scheme was recommended. The scheme was the following: first, ingestion of “dead” water at a quantity of 100–600 ml per day during 1–3 days, then “live” water – 30–450 ml per day for several days. (In cases of stomach ulcer, drinking catholyte began with minimal doses.) To treat hypertension, dysentery and diarrhea of unknown etiology only anolyte was suggested. 

There was an attempt of treating cancer patients with the help of ECA-solutions. It implied indication of shock doses of anolyte (450 ml per day) during 3 days followed by drinking catholyte doses of 300 ml daily during 5 days. Similar course with slight dosage alterations was repeated after 3 and 20 day intervals. 

ECA-solutions synthesized by D.I. Krotov’s activator were used for rinsing mouth, naso- and stomatopharynx as lotions, compresses, enemas, eye and ear drops and so on.

The inventor was likely to develop an empirical combination of methods, which appeared to ameliorate the patients’ condition. Not mentioning extremal variations, the modal scheme of using ECA-solutions for managing inflammatory, dystrophic and toxico-degenerative processes, according to D.I.Krotov, was the following:

intake of 300–400 ml of acid drinking water anolyte daily for 2(1 days;

subsequent intake of 300 ml of drinking water catholyte daily for 4(2 days.

The given empirical strategy of treating patients with ECA-solutions will certainly be corrected after corresponding control, since new technologies of water electroactivation make possible to produce anolyte and catholyte, different in their qualities from ECA-solutions produced by electrolyzers of obsolete designs.

According to Japanese authors (12) no restrictions are imposed on drinking “alkaline ionized water”, i.e. catholyte with pH=10.5 (ORP is not indicated). Apparently, catholyte of very low mineralization level, characteristic of Japanese natural waters is meant (152). Daily consumption of such catholyte by some patients reached 2 liters. Therapeutic effect due to consumption of “alkaline ionized water” produced by a Japanese electrolyzer, was registered in case of the following pathological states:

disorders of stomach and bowels (gastritis, enteritis, chronic constipation);

ischemic heart disease;

arterial hypertension;

diabetes;

gout;

bronchial asthma, allergy;

asthenic states, insomnia;

children’s development abnormalities. 

Complex investigations of medicinal properties of ECA-solutions on the basis of aqua-saline solutions were performed in Tashkent (153). Tashkent researchers produced anolyte and catholyte with the help of a diaphragm electrolyzer of static type “Espero”. ECA-solutions produced by “Espero” devices had the following features:

anolyte – pH=2.5–6.5; ORP=400 – 1080 mV, CSE;

catholyte – pH=7.5–11.5; ORP=from (–200) to (–800) mV, CSE.

Some methods of ECA-solutions’ application in complex treatment of different diseases are presented below.

Treatment of dysentery and salmonellosis.

The initial stage includes intake of anolyte of sodium chloride saline solution (pH=2.2(0.2; ORP=1050(50 mV, CSE) in doses of 50–70 ml 3 times a day during 2 days. The indicated procedure, supposed to rapidly suppress pathogenic microflora, is confirmed by anolyte enemas of 30–50 ml volume (t=37(C). Enemas are indicated once a day. Before anolyte enema, routine cleansing enema is recommended. After anolyte enema complete bowel evacuation is obligatory.

At the second stage of treatment (starting with the 3rd day), catholyte of saline solution is ingested (pH=9(0.4; ORP=(–400)(50 mV, CSE), in combination with catholyte enemas, which are done in conformity with the same method, as anolyte enemas. Enemas should best be done in the evening.

Treatment of stomach and duodenal ulcers.

The initial stage includes: drinking anolyte of sodium chloride saline solution (pH=4(0.5; ORP=600(100 mV, CSE), at portions of 30–50 ml, 3 times a day, during 3 days. The described procedure is expected to fight dysbacteriosis of stomach and bowels, and terminally oxidize under-oxidized products, such as lactic acid, intermediate products of fermentation, etc.

At the second stage, intake of saline solution catholyte (pH=10 +/ 0.6; ORP=(–550) ( 150 mV, CSE) is indicated in doses of 100 ml 3 times a day during 10 days. This stage is believed to have general invigorating effect and to stimulate healing of ulcer defect.

Treatment of chronic and acute viral hepatitis.

In cases of chronic hepatitis, besides routine methods of treatment, drinking anolyte of sodium chloride saline solution is indicated (pH=4(0.5; ORP=600( 100 mV, CSE) in doses of 30 ml 3 times a day for 3 days. On the fourth day drinking catholyte of sodium chloride saline solution begins (pH=9( 0.4; ORP=(–400) ( 50 mV, CSE) in doses of 30 ml 3 times a day approximately for 10 days until the disease’s symptoms completely disappear or considerably weaken. In treating this kind of pathology anolyte is also used for managing gastro-intestinal dysbacteriosis, and catholyte is applied as a bio-stimulator regenerating hepatic tissue.

In cases of acute virus hepatitis (A and B types, post-transfusion), catholyte of sodium chloride saline solution is indicated  (pH=9(0.4; ORP=(–400) ( 50 mV, CSE) at a dose of 1 ml per 1 kg of body weight, during 20–25 days. Anolyte was not used for treating acute hepatitis.

Our experience showed, that catholyte drinking enhances regression of pathological symptoms in patients with acute viral hepatitis, as compared to control group of patients treated with routine medicinal agents not combined with anolyte drinking. This was associated with reduced risk of complications in hepatological patients who drank catholyte in combination with usual therapeutic agents.

In this case catholyte dosing was done with precautions, since in the process of absorption in the gastrointestinal tract, an ECA-solution first arrives into the system of portal vein of the liver and manifests its activity in this organ. Subsequent dissolution of catholyte in the aqueous sector of the body was equivalent to 1(10–3 – 2(10–3.The experts of “Espero” firm believe that catholyte of sodium chloride saline solution, when used in the indicated doses, performs immuno-correction, produces anti-allergic action, improves tissue respiration, induces lipid membrane stabilization, augments reparative regeneration. 

Treatment of colitis and dyskinesia of large intestine.

Patients with above-indicated diseases are advised to drink catholyte of 0.2–0.3% CaCl solution based on distilled water with addition of up to 0.05–0.1% KCl2 , at a quantity of 150 ml, 2–3 times a day, during 10–15 days (until there is marked regression of symptoms). In cases of non-specific ulcerative colitis catholyte of the same parameters is taken for a longer time, for 25–30 days, in combination with catholyte enemas.

Enemas are done once a day (preferably in the evening) after a routine 1.5 l cleansing enema of a weak manganese or furacin solution with usual warm (35(C) boiled water.

After 15–20 minutes, 200–250 ml catholyte enema of the given parameters is done, with 30-minute exposure. Enemas are indicated for 7–10 days until mucus and blood in the feces disappear. The final stages of treatment include enemas with oil emulsions and chamomile infusion for 15–20 days. The method’s authors particularly emphasize the importance of stimulating vascular tone of smooth muscles of large intestine with the help of “activated calcium and potassium ions” which are a part of catholyte.

Treating hemorrhoids.

The treatment consists of two stages.

The first stage is drinking catholyte of 0.2–0.3% calcium chloride solution with addition of up to 0.05–0.1% potassium chloride (pH=9.5(0.2; ORP=(–500)(50 mV, CSE) at doses of 100 ml 3 times a day, during 10 days.

The second stage is intake of the same catholyte at doses of 50 ml, 3 times a day, during 20 days.

Further, for preventive purposes, the same doses of catholyte are taken 1 or 2 days a week. It should also be noted that daily doses of catholyte were restricted to 3/4–1.5 glasses a day.

In case of inflammatory conditions of anal area, for sanitation purposes, lotions, micro-enemas and baths with anolyte of 0.2–0.3% calcium chloride and 0.05–0.1% potassium chloride solutions (pH=3.7(0.2; ORP=900( 50 mV, CSE) or with anolyte of sodium chloride saline solution (pH=4(0.5; ORP=600(100 mV, CSE) are used. Lotions are applied 4–6 times a day for 15 minutes, seating baths 2–3 times a day for 15 minutes, micro-enemas of 30–40 ml volume are indicated for 15–20 minutes after defecation. In all cases, duration of efficient therapeutic contact of anolyte with rectal mucus and perianal skin membranes was 1/4 –1/3 of an hour.

After anolyte procedures (lotions, baths, enemas) seating baths with catholyte of 0.2–0.3% solution of calcium chloride, and 0.05–0.1% solution of potassium chloride (pH=8±0.5; ORP=(–400) ± 50 mV, CSE) are recommended. In some cases, catholyte baths may provoke more severe pains, sanguineous discharge, and formation of skin and mucous membrane fissures. That is why application of anolyte in such cases should be started with all prECA-ution, beginning with short-term lotions. In case of an adverse reaction to catholyte only anolyte is used.

General vitalizing course of catholyte drinking in case of fatigue, asthenic states and for weak patients.

Individuals regularly exposed to physical overload or fatigue are recommended to drink catholyte of 0.2–0.3 % calcium chloride and 0.05–0.1% potassium chloride solution (pH=9.0±1.0; ORP=(–450)±100 mV, CSE at doses of 50–70 ml 3 times a day during 25–30 days (no longer). Then a 2–3 month interval follows with subsequent repetition of the course, dependent on indications.

Patients with chronic brucellosis, bronchitis, paradontitis, gingivitis, stomatitis, seborrhea adiposa, allergic dermatitis, psoriasis and abscesses are prescribed drinking catholyte of sodium chloride or potassium chloride saline solution (pH=9.0±0.4; �ORP=(–400)±50 mV, CSE) at doses of 70 ml 3 times a day. Duration of the course is 14–28 days. Patients with trophic ulcers of various etiology drink the same catholyte at doses of 80–100 ml 3 times a day during 20–28 days. Therefore, oral administration of mineralized media catholyte, at a volume of 1–1.5 glasses per day during a month, empirically appears to be the highest possible one.

Application of ECA-solutions for local therapy.

ECA-solutions are used for sanitary treatment of skin in cases of inflammation and trophicity abnormalities, for treatment of inflamed and erosive mucous, trophic ulcers, infected wounds and abscesses. General principle of ECA-solutions’ application for local treatment is founded on two-stage using anolyte for antiseptic, and catholyte for biostimulator. Applications, washing, irrigation with anolyte and catholyte are indicated either in succession, in the course of one procedure, or in two stages: at first, only anolyte for a few days, and then for several days only catholyte. During a day, lotions with ECA-solutions, washing, baths and irrigation are repeated 2–4 times. 

Anolyte is different from routine antiseptics (manganese crystals, furacin etc.) in that it is capable of performing oxidative detoxification. As electron-donor medium, catholyte has no direct analogues. In its mechanism of action catholyte is closest to oil emulsions, vitamin media and softening creams.

In the Medical Center of Tashkent firm “Espero”, application treatment of local inflammatory skin or mucosa processes, infected erosions, ulcers, wounds and abscesses always begins with using anolyte.

Treatment of inflamed skin areas (for instance, in case of profuse acne agminata), mouth gargling in case of stomatitis, gingivitis and paradontitis are performed first with anolyte of sodium chloride saline solution (pH=4.0±0.5; ORP=600±100 mV, CSE). Length of skin exposure to anolyte is up to 20 minutes, of oral cavity mucous membrane – no more than 5 minutes. After treatment of mucous membranes with anolyte, their treatment with catholyte (pH=9.5±0.4; ORP=(–400)±50 mV, CSE) for 5–10 minutes is practiced. Rinsing the mouth with catholyte after anolyte exposure is mandatory, since anolyte, which is a strong oxidant, may damage tooth enamel.

After anolyte exposure the skin is treated with catholyte of sodium chloride saline solution (pH=11.2±0.2; ORP=(–800) mV, CSE). Catholyte applications duration is 15–20 minutes. To treat seborrhea adiposa, complicated with acne, due to accumulation of sodium in epidermal cells, prolonged applications with catholyte of 0.9% KCl solution are administered (pH=11.2±0.2; ORP=(–800)±50 mV, CSE.

Patients with chronic bronchitis are recommended to inhale anolyte aerosol of the same parameters for up to 30 minutes. Further catholyte aerosol inhalations are indicated (9.0±0.4; ORP=(–400)±50 mV, CSE).

For vaginal irrigation in case or non-specific colpitis, cervical erosions and endocervicitis, anolyte of sodium chloride saline solution (pH=2.2±0.2; ORP=1050±50 mV, CSE) is used. Irrigations should last for 4–5 minutes. Then irrigation with catholyte of sodium chloride saline solution is performed (pH=9.5±0.4; �ORP=(–400) ±50 mV, CSE). Catholyte irrigations should last for up to 10 minutes. 

Anolyte of sodium chloride saline solution (pH=2.2±0.2; ORP=1050±50 mV, CSE) is used for skin applications in cases of dermatomycosis and psoriasis (duration of skin exposure is 20–30 minutes). After which, applications with catholyte of sodium chloride saline solution are performed (pH=11.0±0.5; ORP=(–750)±50 mV, CSE). Catholyte applications should last up to 30 minutes.

Anolyte of sodium chloride hypertonic salt solution (of 15 g/l mineralization; pH=2.1±0.2; ORP – 1070±50 mV, CSE) is used at the first stage of treatment for washing infected wounds and abscess cavities. Duration of treatment is about 20 minutes. After that a wad soaked in the same anolyte is placed into abscess cavities and purulent wounds for 6–8 hours. Treatment of the wounds and abscesses with anolyte lasts several days up to clearing the wound defect from suppurative-necrotic masses. At the second stage of wound process wounds and abscess cavities are treated with catholyte of sodium chloride saline solution (pH=10.5±0.5; ORP=(–750)±100 mV, CSE). Washing granulated surfaces with catholyte during 20 minutes is followed by subsequent catholyte applications for up to 24 hours. In this case, the healing wound surface for a long time undergoes the action of electron-donor medium. 

Catholyte treatment of wound inflammation area is counter-indicated, until there is risk of microflora activation. Therefore, catholyte treatment of erysipelatous inflammation area is absolutely forbidden, since, in that case, there is greater risk of latent infection survival at all stages of the pathological process. There should also be no inversion of anolyte and catholyte application order while treating inflammatory processes.

Trophic ulcers of venous etiology are rinsed with anolyte of sodium chloride hypertonic solution (pH=2.1±0.2; ORP=1070±50 mV, CSE) during 3–5 minutes, and then lengthy applications of catholyte of sodium chloride saline solution follow (pH=10.5±0.5; ORP=(–750)±100 mV, CSE). In the given case, short duration of anolyte washing is associated with the fact that in cases of ulcers of venous etiology the amount of suppurative-necrotic detritus on the ulcerative surface is rather small. 

Trophic ulcers in diabetic patients contain a large quantity of suppurative-necrotic masses. That is why such ulcers are treated with ECA-solutions as infected wounds: at the first stage of therapy only anolyte treatment is used, and then (after necrotic masses rejection) catholyte applications or baths are practiced.

In our view, local therapy of trophic ulcers with the help of ECA-solutions has poor prospects, if the main etiological or pathogenetic cause of the disease is not eliminated. Initial rapid success of ECA-solutions’ application is followed by the disease’s recurrence. However, sanitary treatment of trophic ulcers with ECA-solutions is useful while preparing a patient for an operation (when venous circulation is restored), or on the background of anti-diabetic therapy (including catholyte drinking).

According to the findings of “Espero” Medical Center anolyte of drinking water (pH=2.2±0.2; ORP=1050± 50 mV, CSE) is used for compresses applied to the area of inflamed tendons. The procedure lasts for 3 hours. In this case, catholyte applications are not used.

8.3. Experimental study of medical application of neutral anolyte synthesized by STEL devices.

At the first stage of wound process, in an infected wound, there are observed phenomena of inflammation, tissue decomposition, wound clearing and rejection of non-viable tissues on the background of local hypoxia, acidosis and a number of other processes, characteristic of local catabolism prevalence. At the same time, in the process of phagocytosis in macrophages there are formed active electron-acceptor compounds of bromine, iodine microelements, as well as sodium and potassium hypochlorite (154). Abnormal course of wound process (for instance, suppressed activity of proteolytic enzymes due to acidosis, uncompleted phagocytosis, imbalanced granulation growth, etc.) is associated with disturbances of electron equilibrium in the wound environment, which needs therapeutic correction in cases when complications arise (155).

At the first stage of wound process, in order to accelerate wound bed clearance from suppurative-necrotic masses, it is reasonable to use strong oxidants, among them hydrogen peroxide, sodium hypochlorite. At the stage of granulation tissue formation it is expedient to use antioxidants, hypoxic mixtures with controlled abacterial medium, low-intensity infra red laser irradiation for stimulation of anti-peroxide enzymes. 

Thus, from the point of view of general theoretical conceptions about course of wound process at its first stage, it is justified to use electron-acceptor ECA-solutions, and at the second stage – electron-donor ones. Reduced duration of the second stage of wound process is not considered by many clinicians to be the main objective. Stimulation of granulation development is needed only when this process is interrupted, but not in the cases when this process is a priori normal. Therefore, the question of advisability of treating tissue surface with catholyte can be studied only on adequate experimental models. As to treatment of an infected wound with anolyte at the first stage of wound process, indications for such therapy are evident. In January–May 1993, the scientists of the Central Institute of Traumatology and Orthopedics (Moscow) conducted an experimental study of therapeutic efficiency of anolyte solutions synthesized by a STEL device (156).

The experiments were performed on adult mongrel rats. The animals were anesthetized and standard skin-muscular wounds of 2.0(1.5 cm were made on their backs, followed by contamination with day-old culture of Staphylococcus Aureus. In the first group of animals (20 rats) the wound surface was treated by method of AN applications on the basis of an isotonic sodium chloride solution (pH=6.5; ORP=800 mV, CSE; C.a–Cl = 70 mg/l). In the second group (6 rats) the wound surface was treated with the help of applications of an A isotonic solution of sodium chloride (pH=4.0; ORP=900 mV, CSE; C.a–Cl = 70 mg/l). In the third group (10 rats) the wound’s surface was treated with the help of applications of a 1:400 chlorhexidine solution. In the fourth (control) group (6 rats) the wound surface was treated with applications of a saline solution. The applications were performed once a day, for 30 minutes.

The results were as follows.

In the animals of the first group there were no cases of microbial growth in the wound 3, 6 and 24 hours after application. When the wound defect was treated three times with AN, as soon as on the second day the wound was covered with a new crust. There was no suppuration in any animals of this group.

In the rats of the second group, 3 hours after the beginning of exposure, no microorganism growth was observed, after 6 hours – slight bacterial growth was registered in 2 rats, and after 24 hours it was reported in 5 rats already. When the wound was treated with A in the conditions of strict observance of manipulations, same as in the process of work with AN, the wound surface was covered with a very dark red crust on the 2–3 day. In the process of crust forming the wound was filled with loose, profusely hemorrhaging, proliferating granulations with large amount of serous discharge.

Among the animals of the 3rd group, 3 hours after treatment of an infected wound with a chlorhexidin solution microbial growth was observed in the wounds of 6 rats out of 10, after 6 and 24 hours – in the wounds of 10 rats. Suppurative process in the wound manifested itself as grayish-green films, edematous wound edges, flaccidity of the animals. In the 3rd group, 3 rats perished from various wound complications.

In the control group, in all cases on the day after the operation there were signs of intensive purulent process in the wound, further the animals perished from wound infection.

In the course of treating infected wounds of tested rats with sodium hypochlorite produced by an EDO device, there may arise massive, extensively vascularized granulations, which indicate somewhat irritant action of this medicinal solution (157).

In non-diaphragm electrolyzers sodium hypochlorite solutions are synthesized from a sodium chloride saline solution, the solution’s hypochlorite concentration achieving 600–1000 mg/l. AN produced by STEL devices and used in the given experiment had �C.a–Cl=70 mg/l. An A solution produced by a STEL device had a similar C.a–Cl value. AN’s advantage in comparison with the above mentioned hypochlorite and A solutions is likely to be caused by the following factors:

specificity of strong oxidant spectrum and peculiarities of hypochlorous acid dissociation in the medium; 

high penetrating ability of oxygen-containing strong oxidants composing AN;

a relatively low concentration of strong oxidants with increased toxicity, in particular, molecular and atomic chlorine;

neutral pH values close to pH of wound contents;

a high oxidative potential.

Under these conditions AN is compatible with fluid protein media and causes no coarse coagulation of protein colloids. Good washing abilities of AN stimulate rejection of dead tissues.

ECA-solutions are already used in veterinary practice, in particular, for treatment of infected ulcers, occurring in nine-strap armadillos in the conditions of a vivarium. In 1979–1985, a batch of these exotic animals (88 heads) was delivered from the USA to an antileprotic station in Astrakhan region, in the framework of the program “Leprosy Immunology”. The armadillos were used for experimental simulation of leprous lesions. However, in conditions of captivity the armadillos began to suffer from local armor, paw and tail ulcers. The ulcers were infected with vulgar bacterial and fungal microflora. Treating the ulcers with routine antiseptics was low efficient. After rinsing the ulcers with an A solution followed by lotions of catholyte (pH=12; ORP=(–600) mV, CSE, duration of lotions was 20 minutes), the ulcers were soon cleared and healed very quickly, the connective tissue, bone and chitinous elements being completely regenerated. Thus, the problem of improving the health of valuable test animals was completely solved (158).

ECA-solutions were also used for sanitary treatment of neurotrophic lesions in leprous patients (159). Leprous ulcers and fistular ducts were treated in turn with isotonic solutions: A (pH=2; ORP=1100 mV, CSE) and K (pH=12; ORP=(–370) mV, CSE). The result was that inflammatory processes ceased and recuperation of the leprous defect occurred on the average after 35.5 days. Certainly, it can’t be considered to be “cure from leprosy”, as further recurrences are possible. But the condition of leprous patients after local application of ECA-solutions was considerably improved.

8.4. Mechanism of action of ECA-solutions while treating skin burn injuries.

There is evidence that at the first stage of a burn process, similarly to general wound processes, it is advisable to use strong oxidants, including electrochemically- synthesized sodium hypochlorite (155). Isotonic solutions A (pH=2.3; ORP=1150 mV, CSE) and K (pH=11.0; ORP=(–600) mV, CSE) based on an initial potassium chloride solution were used for application therapy of skin burns in the Burns Department of Sklifossovsky Emergency Care Research Institute (160). ECA-solutions were synthesized by an ECA-30 device. Applications of ECA-solutions to burnt surface were performed in the following succession: 1) A; 2) K. In cases of 2–3a burn degrees applications of A were performed for 5–12 days starting from the moment of injury. After clearing the burn area, release of inflammatory processes and appearance of vigorous granulations applications with K were used, which stimulated augmented epitelization and its fulfillment towards the 19–21 day of the process. In cases of 3b degree burns, at the stage of A applications on days 5–7 chemical necrolysis or surgical necrotomy was carried out. Preparation of granulations for autodermoplastics was performed with the help of a K solution, the wounds were ready for skin grafting no later than on day 21 after the injury. Patients treated with ECA-solutions noted decrease of pain sensations, reduced bleeding, absence of feeling of discomfort and allergic reactions. In the given case, among the advantages of ECA-solutions are their availability, simplicity of production and high cost efficiency.

POL products and under-oxidized metabolic slags are known to be of importance in the pathogenesis of acute burn toxemia, among them hydrophobic toxic compounds which are accumulated in pathologically altered tissues and burn media. Strong oxidants of anolyte, particularly hypochlorite-ion, hypochlorous acid, sodium hypochlorite, hydrogen peroxide and others composing AN, are capable of inactivating POL products (for instance, malonic dialdehyde) in the blood of burnt dogs (68). At the same time, the process of local detoxification of abnormally changed tissue mass is carried out according to the formula:

Oact+RH(ROH

Where	Oact is activated oxygen as a part of strong oxidants in AN;

	RH – toxic compounds in hydrophobic form;

	ROH- products of oxidative hydroxylation of hydrophobic toxins.

Compounds of ROH type are easily washed out by blood and lymph flows from the mass of affected tissues, and further are eliminated from the body by excretory organs.

AN with pH=5–7 does not distort pathogenetically optimal values of burn media acidity, which have pH values close to the above mentioned range. A-solutions with pH=2–3 applied locally provoke wound acidosis and contain a large amount of toxic non-oxygen oxidants (C12, C1(). A non-activated isotonic solution of sodium hypochlorite with pH=9 has a tendency to alkalosis and is efficient at concentrations of strong oxidants within the range of 800–1200 mg/l. A hypotonic AN solution of 2–3 g/l mineralization, with pH=5–7.5; ORP=700–800 mV, CSE, for an active ingredient has active oxygen (and not chlorine!) in the composition of strong oxidants, which diffuse deep into affected tissues, since tissue medium is hypertonic relative to applied AN. If necessary, initial AN can easily be brought to isotonicity by salt additives. In case of local and general hypernatremia it is expedient to use AN based on potassium chloride solutions.

Action of AN in the area of burn injury, similar to treatment of purulent wounds, is expected to combine anti-microbial effect and clearance of the burn wound from suppurative-necrotic masses. In its set of beneficial properties, application treatment of burns with the help of AN appears to be more preferable than applications with A-solutions and non-activated hypochlorite. In local therapy of skin burns AN should also be used at the first stage of a pathological process, until there takes place complete clearance of burn surface. 

At the stage of granulation development tissue hypoxia is the leading pathogenetic component. In this case, during application and in the course of post-effect period K reduces the oxygen demand of healthy tissues and prevents development of oxygen deficiency. Application of oxidants during reparative phase of a burn process is counter-indicated. Developing granulations need antioxidants. (That is why oil dressings are used for eventual treatment of wounds and burns.) Applications of K enhance protection of healthy tissues from toxic peroxides. Since K contributes to accumulation of reduced chemical forms, including energetic compounds, in the tissues, there appear prerequisites for subsequent activation of local tissue metabolism. Intra-cellular energy, accumulated during the period of catholyte applications, is necessary for implementation of intensive reparative processes. General and local anabolic action of K, taken inside or locally applied respectively, accelerates reparative and physiological regeneration.

It should be remembered that treatment of inflamed surfaces with the help of K creates the risk of microflora activation. That is why K should be applied for local therapy of wounds, burns and ulcers only after their complete clearance from infected material. Long term applications of hypotonic solutions can increase risk of tissue maceration, therefore duration of lotion application with such solutions must be limited. In the process of applications, ECA-solutions relax and the period of their efficient action appears to be 20–60 minutes.

8.5. Comparative analysis of different trends of therapeutic application of ECA-solutions.

As can be seen from available published sources, today there are two ways of producing ECA-solutions for internal use: cathodic treatment of low mineralized drinking water (12) and unipolar anodic or cathodic treatment of aqua-saline solutions of mineralization between 0.2–0.3 g/l and 9 g/l (153). In the first case, patients suffering from different chronic diseases are recommended to drink “alkaline ionized water” (i.e. catholyte) practically without restrictions in terms of the volume and course duration. In the second case, ECA-solutions for internal use are strictly dosed. Different electrolyzers depending on their design are suitable for treating water of only definite mineralization levels. Thus, if the distance between electrodes is large, and salt content in water is negligible, electric circuit in the reactor will not be closed and electrolysis will not take place or its course will be very slow. To accelerate the process of ECA-water production it is usually salted, thus increasing the current flowing through anodic and cathodic chambers.

The main condition of ECA-is the regimen of unipolar treatment. At the same time, intensity of ECA-water(H2O) is determined by participation in the electrolysis processes of water itself, and not mineral components present in it. Indicator of conditions of electrochemical treatment and activation of water is a coefficient of electrochemical transformation (Ket),suggested by Ye.A. Repetin, which allows to assess the intensity (profoundness) of electrochemical transformations of aqueous medium dependent on its mineralization, and is expressed by the formula:

Ket = I(Q–1(C–1(F–1�(15)��In which I is strength of current, A; Q – volumetric rate of water flow through an electrochemical reactor, l/sec; C – initial water mineralization, mol/l; F – Faraday’s number, approximately equal to 96,500 C/mol.

For static type electrolyzers Ket is determined with the help of the equation:

Ket = I(t(V–1(C–1(F–1�(16)��Where	t = duration of electrochemical treatment, sec; V – capacity of electrode chambers of an electrolyzer (anodic or cathodic) l; other designations, see formula (15).

Formula (15) indicates that, all other conditions being equal, Ket’s growth is inversely proportional to C. In case of electrochemical treatment, in conditions of mineralization lower than 0.2 g/l, the role of structural anomalies of water proper and unsteady super-active ions, molecules and free radicals is considerably more essential than parameters of physiological activity over the factors of stable products of electrochemical transformation. As parameter C grows, physiological value of metastable characteristics of ECA-solutions considerably decreases and the importance of stable electrolysis products rises.

Japanese water with negligible salt content is fit for production of anolyte and catholyte, which are activated in terms of metastability. But it possesses low electric conductance, which makes impossible to achieve high current values in electrolyzers with large inter-electrode distance.

Japanese devices for producing “ionized water” have a considerable inter-electrode space, in which electrolysis occurs at low electric field voltage (about 10–2 – 10–3 V/cm). In this case aqueous medium activation is limited to the level of restriction of specific electricity discharge spent on the process of electrochemical treatment. As duration of electrolysis increases, specific electricity consumption for a unit of treated water capacity theoretically can be as high as possible. Correspondingly, in an aqueous medium with low or super low mineralization extremal values of pH and ORP can be achieved. Similar pH and ORP values are achieved at electrochemical treatment of water in conditions of high current values, but in shorter time.

ECA-solution properties with equal pH and ORP parameters at considerable difference of their mineralization level are hardly compatible. That is why doses and the duration course of drinking Japanese demineralized “alkaline water” can’t be compared with therapeutic scheme of the intake of ECA-solutions of high mineralization produced by Tashkent “Espero” electroactivators. 

Mineralized water at a volume of V l, static or flowing at a unit of time, at mineralization level of C mol/l contains a mass of mineral compounds (M), equal to V(C. If the whole volume of a solution contains 1 mol of salts (for instance, sodium chloride), to carry out the complete electrolysis of this mineral component it is necessary to expend 96,500 C of electricity. For complete electrolysis of mass M of mineral compounds in an arbitrary water volume at C = 1 mol/l, specific electricity quantity must be 96,500 C  C/l. If a sodium chloride saline solution has mineralization level of 0.15 mol/l, to carry out complete electrolysis of saline solution salts it is necessary to spend 14,475 C/l of electricity. Similar calculation shows that for complete electrolysis of salts in drinking water of 0.2–0.3 g/l mineralization (which is equivalent to 0.0025–0.005 mol/l) electricity expenditure of about 250–500 C/l is needed. For complete electrolysis of mineral components present in demineralized water of 2(10–4 mol/l concentration ((=25 (mOm(cm–1), it is necessary to spend about 20 C/l of electricity.

If in the process of electrochemical treatment of aqua-saline medium specific electricity consumption (I : Q = q C/l or (I ( t) : V = q C/l) is lower than the rated value of 96,500 C C/l, or, correspondingly, 96,500  M, then Ket < 1.0. This suggests relatively low inclusion of (solvent) water molecules in electrolysis process, since the quantity of mols of electrochemically transformed substances in each liter of water treated in the reactor is lower than the quantity of electrolyte mols in the same amount of source water. In flow type electrolyzers the magnitude of q can be altered either due to increased I because of elevated current voltage, or by regulated Q changes. In flow type electrolyzers the magnitude of q is easily adjusted by changing duration of electrochemical device operation. Therefore, existing technical appliances are principally capable of providing electrochemical treatment regimen at which Ket > 1.0. In this case, the quantity of mols of electrochemically modified substances exceeds the quantity of mols of water dissolved electrolytes, thus indicating a high degree of water molecule involvement into the process of electrochemical decomposition.

Medical Center of Tashkent “Espero” firm for therapeutic purposes uses catholyte of highly mineralized aqua-saline solutions, whose Ket conventionally <1.0. Japanese firm Ionica Co, Ltd recommends for health improvement drinking catholyte of ultra fresh drinking water produced by electrochemical treatment, at which values of Ket < 1.0 are likely. Consequently, Japanese “ionized water” better corresponds to the definition of ECA-water. The pH values of Japanese catholyte of drinking water (pH=10.5) and Tashkent catholyte of a saline solution (pH=10±0.6), intended for rehabilitation therapy (for example, in cases of stomach and duodenal ulcers) practically coincide. However, recommended doses for these varieties of catholyte are essentially different, probably due to their physico-chemical and pharmacological peculiarities.

To compare biological activity of catholyte of sodium chloride saline solution and water whose mineralization was close to that of distilled water, testing the above-indicated ECA-media as to motility index of defrosted sperm was performed. Details of this experiment are described below.

A FEM element with special protective coating of working chambers was connected to power supply source B5-47. Tested aqueous medium was fed to the cathodic chamber with the help of a perfusion pump, at a flow rate of 40 ml/min, or 0.00067 l/sec. A compensatory 0.3% sodium chloride solution was fed to the anodic chamber in dripping regimen (1 drop/sec). For tested media distilled water and a sodium chloride saline solution were used.

In control experiments feeding aqueous media into the cathodic chamber of a FEM was carried out under switched off power. In the main experiments distilled water or sodium chloride saline solution were treated in the anodic chamber by current of 0.03 A strength. Control and main samples at the outlet from the FEM cathodic chamber were investigated in terms of pH, ORP values, ( and integral motility indices of a cellular test-object (Is). Obtained results are given in Table 8.1.

�Table 8.1

Biological activity of catholyte samples of aqueous media having different Ket values

Tested samples�(

(mOm(cm–1�q

C/l�Ket�pH�ORP, mV, CSE�Is %��Distilled water, control�0.01�0�0�5.1�250�96��Saline solution, control�17.0�0�0�5.5�310�98��Catholyte of distilled water�0.025�45�2.3�10.0�–180�110��Catholyte of saline solution�17.0�45�0.003�8.1�–100�95��

Note: raised electric conductivity of distilled water catholyte is likely to be caused by electro-osmotic transfer of cations from the anodic chamber.

In Section 4.2 it was demonstrated that increased specific consumption of power in the process of cathodic treatment aqueous media to the value of 90 C/l created  conditions incompatible with defrosted sperm motility. In the given experiment, cathodic treatment of aqueous media was performed at specific power discharge of 45 C/l, which is ideal for flagellar cells’ motility. Catholyte of distilled water produced by a FEM element stimulates defrosted sperm motility for about 15% relative to initial distilled water, source saline solution and saline solution catholyte. Such catholyte, in terms of its mineralization level and pH parameters, is close to “alkaline ionized water” produced by electrolyzers of Ionica Co, Ltd. However, it should be taken into consideration, that physical conditions of an operating FEM element are principally different from the conditions of electrochemical water treatment by a static type electrolyzer, therefore, in the given case, for a correct analysis parallel investigations on natural samples of compared appliances are prerequisite.

Depending on the mineralization level of source water ECA-solutions possess various combinations of activity factors, which is schematically outlined in Table 8.2.

Table 8.2

Ratio of activity factors of ECA-water depending on its mineralization

Type of water�Mineralization, g/l�Ratio of electro-activation factors at Ket = 1��Ultra fresh�< 0.3�F3 > F2 > F1��Fresh�0.3 – 1.0�F3 ( F2 > F1��Weakly saltish�1.0 – 3.0�F3 = F2 ( F1��Saltish�3.0 – 10.0�F3 < F2 ( F1��Salted�> 10�F3 << F2 << F1��

Factors F1, F2 and F3, present in Table 8.2 correspond to F1 – stable chemical compounds of ECA-solutions (acids in anolyte, alkali in catholyte); F2 – unstable (metastable) highly active particles; F3 – structural anomalies of solvent (water).

In conformity with the logic of Table 8.2, activity of electrochemically treated solutions of salted and saltish water is mostly determined by stable electrolysis products, and up to a point by activation factors of water proper. As ECA-media mineralization decreases, the role of metastable highly active particles and structural rearrangement of water molecules becomes more important.

Increase of Ket stimulates the activity of F3 factors.

Medical Center of “Espero” firm applied anolyte and catholyte of salted and saltish water for local therapy (washings, applications), and anolyte and catholyte of fresh, weakly salted and saltish water for drinking. At the same time, for solutions of high mineralization (up to 9 g/l) the volumes of therapeutic doses of anolyte and catholyte, meant for drinking, were considerably limited. In accordance with recommendations of “Espero” firm, for a course of general health-improvement therapy, fresh water catholyte containing salt about 0.3 g/l at a quantity of no more than 210 ml per day was used for a month. Ultra fresh water catholyte produced by electrolyzers of Japanese firm Ionica seems to be different from fresh water catholyte in higher degree of structural modifications of water proper, which corresponds to energetic disequilibrium of aqueous medium without substantial chemical transformations. This circumstance reduces pharmacological risk and makes possible to drink catholyte of ultra fresh water for a long time, at doses commensurate with daily volume of common drinking water. Actual level of water activation by devices of Ionica firm can be assessed only in the process of medical-technical investigations.

Russian GOST 2874–82 (“Drinking water”) restricts the upper value of pH water by the magnitude of 9.0. Therefore, complete replacement of drinking water by ultra fresh water catholyte with pH > 9.0 in Russian conditions is legally unjustified. Technology of unipolar electrochemical treatment of drinking water with the help of FEM elements allows obtaining large volumes of ECA-water within wide range of mineralization values, specific power discharge and coefficient of electrochemical treatment with predetermined pH and ORP values, as well as compatibility with biological objects. On this basis, working out individual strategies of therapeutic application of ECA-media taking into consideration parameters of mineralization, C.a–Cl (for anolyte), pH, ORP, q, Ket, indices of elemental composition and the degree of activated solution relaxation. Reproducibility of experiments with “live” and “dead” water depends on correctness of establishing combinations 7 and 8 relative to independent parameters, and requires corresponding technical and laboratory equipment. Thus, medical and biological investigations in the sphere of ECA-become an independent branch of science, which is to develop in the framework of a nationwide program. 

8.6. General body baths with catholyte.

According to the findings of “Espero” firm, general catholyte baths produce tonic, strengthening and restorative action on the body. Duration of catholyte baths is strictly restricted by 6–7 minutes. When a person lies in a tub filled with catholyte, about 2/3 of skin blood flow goes through skin areas coming into contact with electron donor fluid medium. Simultaneously, reductive ORP values are transported into blood through the skin.

Blood flow through areas of skin, which are in contact with catholyte, is approximately of 0.3l/min. General blood flow in the body is 5.5 l/min. Under these conditions and at 7 minute duration of bath taking, about 1/3 of circulating blood volume (approximately 1.5–2 l) undergoes transcutaneous treatment by a solution filling the tub. After the fluid fraction of treated blood is diluted in the volume of body aqueous sector, about 4% of internal aqueous media still keep “memory” of transcutaneous effect of catholyte bath. 

The capacity of general bathtub is 200–250 liters. To fill such a tub for 7 minutes, a device of 30–35 l/min capacity, or about 2 m3/hour, is required. STEL devices of corresponding typical sizes provide such capacity. Eventual bath temperature should be not lower than 33(C. Frequency of taking catholyte baths is once in 2–3 days. Course of treatment includes 10 baths. Misuse of catholyte baths leads to general health aggravation and heart function disturbances.

8.7. Application of ECA-in casualties’ medicine.

Recent years’ experience shows that in the centers of mass-scale disasters there is need of large volumes of purified drinking water, as well as of aqueous media used for medical purposes. As a rule, routine technical methods of water purification are low- efficient, costly, and require additional reagents. The best of these methods are reverse osmosis and distillation, which are also not very effective and can’t produce water with predetermined pH and ORP values. Electrochemical methods of drinking water treatment and methods of production of ECA-solutions for sanitation and hygienic purposes are devoid of such drawbacks.

Small-size “Emerald” devices can be supplied by portable power supply sources and are capable of providing production of large amounts of conditioned, biologically active drinking water in field conditions.

ECA-solutions of types K, A, AN can be used in casualties’ medicine for:

detoxification of the organism; anti-oxidant action on the body (catholyte drinking, parenteral introduction of fluid media, produced on the basis of cathodically treated demineralized water, etc.);

detoxification of the body by method of indirect electrochemical oxidation of hydrophobic toxins;

non-reagent preparation of large quantities of washing, disinfectant and sterilizing solutions in field conditions;

multiple washings off “artificial kidney” dialyzers for repeated use by the same patient.

In future electrochemical methods should be used for designing field models of hemodialysis apparatus with complete regeneration of dialysis solution in a closed circuit.

Of particular interest for casualties’ medicine are the following properties of electrochemical activators: functional universality, small size, mobility, cost-efficiency, comparatively low power consumption, ability to be connected to any pressurized water sources, power supply from mobile current sources, long-term functioning without replacement of working elements and regulating pH and ORP of aqueous media within wide range.

When such disasters as Chernobyl or Aral occur, which are associated with appearance of irradiation factors or strong oxidants in the environment, activated catholyte possessing electron-donor properties, seems to be a unique means of anti-actinic and anti-oxidant protection.
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