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Abstract 
The article draws attention to the discovery of new physicochemical properties of water. It emphasizes the imperfection of the 

existing requirements for the quality of drinking water. In open publications, there are no experimentally valid 

recommendations for drinking-water Red-Ox potential. In the experiment, the rats took water that meets all existing standards. 

However, the standards do not take into account the Red-Ox potential that has been changed. The effect on longevity was 

investigated according to the abbreviated population method of preclinical study of medicinal substances. The effect on 

fertility was investigated according to the principles of GLP and instructions for preclinical testing of the embryotoxic action 

of medicinal substances. Mortality data were obtained when water was taken for two years with different Red-Ox potential. 

The results show that intake of water with a negative Red-Ox potential of minus 700 millivolts improves the end-point 

mortality rate by 40%. Water with a red-Ox potential of +700 mV and -700 mV does not affect fertility and fertility rates, does 

not have generative and embryotoxicity. Water with negative Red-Ox potential slightly modifies the development of rats. The 

boundaries of the therapeutic corridor for the Red-Ox potential of water are in the range of +700 to -800 mV. However, given 

the literature data, the most favourable for the body indicator of the Red-Ox potential is in the range from -50 mV to -500 mV. 

 

 
Introduction 

 
Some of the important characteristics of a nation’s 

health are indicators of fertility and mortality, and in 

our study we tried to study them when drinking water 

with altered Red-Ox potential [1,2]. 

Currently, water with reduced Red-Ox potential 

through electrochemical activation (anolyte and 

catholyte) is becoming more and more used in various 

industries, agriculture and medicine. Water with a high 

Red-Ox potential at the conclusion of Rospotrebnadzor 

corresponds to GOST “drinking water” in all respects. 

In this case, GOST does not take into account the most 

important parameter - Red-Ox potential, which 

indirectly reflects the activity of electrons and the 

reactivity of the medium. Currently, water with altered 

Red-Ox potential is effectively used to treat many 

diseases [3]. However, their biological effects are not 

yet fully understood. At the same time, not all the 

results of biological and therapeutic action are 

confirmed by comparative methods and control studies, 

which dictates the need for a more complete study of 

the use of water with a modified Red-Ox potential[4,5]. 

 

Materials and Methods 

 
This study was conducted on 90 white Wistar rats 

of both sexes, weighing 210-250g. The age of the rats 

at the beginning of the experiment was 2-3 months. All 

experiments were approved by the Ethical Committee 

FSAEI of the Belgorod State National Research 

University. Vivisection and all animal manipulations 
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were carried out in accordance with the ethical 

principles of the treatment of laboratory animals. CETS 

No. 123 ". 

Previous studies showed that water intake with a 

200% deviation from the parameters of the body is not 

toxic[6,7]. Therefore, to find out the upper limit of 

toxicity, we used water that differs by 700% and 900% 

of the parameters of body fluids. Water with a negative 

Red-Ox potential had a Red-Ox parameter minus 700 

millivolts, and water with a positive Red-Ox potential 

had a Red-Ox parameter plus 700 millivolts. This was 

the only parameter that distinguishes experimental 

water from drinking water. All other parameters 

according to the results of the inspection of 

Rospotrebnadzor met the standards for drinking 

water[8,9]. The animals were divided into 3 groups of 

30 rats: 1st control group (tap water), 2nd - 

experimental (water with negative Red-Ox potential), 

3rd experimental (water with positive Red-Ox 

potential). The solutions were prepared daily and after 

checking the pH and Red-Ox potential using an ion 

meter, they were presented for drinking to rats in free 

access for 24 months. Every animal was weighed 

monthly. The condition and death of animals was 

recorded. It is believed that in order to calculate the 

mortality rate of a population, mortality statistics are 

needed, which are usually presented as a survival 

curve, that is, depending on the proportion of 

individuals that have survived to a given point in 

time[10]. Therefore, the only parameter directly 

measured in this case was the lifetime of an individual 

in a particular group (Fig. 1) 

 

 
Fig.1. Comparative dynamics of life expectancy of white rats with long-term ingestion of liquids with different RedOx - 

Reduction/Oxidation values (I still can’t change the data on the months in any version sent, it gives me the option 

“Change of connections”, I don’t have one. I suggest: I’ll make a table matches, and you fix your chart in accordance 

with it) 

 

Analysis of the data obtained showed that the 

mortality of rats from various natural causes in the 

group that received drinking tap water was 26%, by the 

12th month it reached 100% by the 24th month. In the 

group that received water with a positive Red-Ox 

potential, the death rate was 20% by the 12th month 

and reached 95% by the 24th month of observation. In 

the group that received water with a negative Red-Ox 

potential, there was not a single case of death of the 

animal by the 12th month of observation and the death 

reached 40% by the 24th month. The average life 

expectancy was 14 months in the control group and 

19.5 months in the group that received water with a 

positive Red-Ox potential. Since most of the animals 

remained alive, it was not possible to accurately 

calculate the average life expectancy of rats taking 

water with a negative Red-Ox potential. Roughly, the 

average lifespan of such rats exceeded that of the 

control group and the group that received water with a 

positive Red-Ox potential and was more than 24 

months. There were no gender differences in mortality 

in the groups, except for rats that took water with a 

negative Red-Ox potential. At their end of 2 years of 

observation (starting from 21 months), pustular skin 

lesions were observed, turning into subcutaneous 

“abscesses” up to 2-3 cm in size. According to 

literature data (references), this phenomenon is 

possible due to the stimulating effect of the test fluid 

on some microorganisms[11]. With the exception of 

pustular lesions, there were also no noticeable 

differences in the appearance of the rats. 

A study of generative toxicity was carried out 

according to the preclinical standard GLP test for water 

with altered Red-Ox potential. Data were obtained on 

the absence of death of rats at the beginning of the 

postnatal period of life against the background of water 

with an altered Red-Ox potential. It was established 

that the survival of rats in all the studied groups on the 
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7th day when receiving water with a modified Red-Ox 

potential by parents during 3 sexual cycles before 

fertilization, and by females also during pregnancy and 

breastfeeding is 100%. This fact indicates the absence 

of generative toxicity. 

A study of embryotoxicity standard preclinical trials 

of GLP in the preparation of water with a modified 

Red-Ox potential. In experiments on males and 

females, the effect of water intake with altered Red-Ox 

potential on the rate of physical development of their 

rats was investigated. Observations were carried out for 

the pups during the breastfeeding period, the 

parameters of the development of offspring in the 

postnatal period of life were evaluated and recorded, 

such as the detachment of auricles, the appearance of 

hair coat, the appearance of nipples, the eruption of 

incisors, the opening of eyes. Rat rats born to parents 

who took water with a negative Red-Ox potential, as 

well as in the postnatal period were lagging behind in 

development in terms of opening eyes for 1-2 days 

To obtain information on the effect of water intake 

with a modified Red-Ox potential on the internal 

organs of the offspring, we performed an autopsy of 

133 rats at 30 days of age, whose parents received 

water with a modified Red-Ox potential in the period 

of 3 sexual cycles, and the females also during 

pregnancy and breastfeeding in order to study the 

anatomical changes, the topography and the mass of 

internal organs (the fork, the heart, the kidneys and the 

testes in male rat pups). On the 30th day of the 

postnatal period in the pups from all experimental 

groups, no significant changes in the absolute mass of 

the thymus gland, heart, kidneys and testicles were 

observed. At the autopsy, during visual examination in 

rats, no external anomalies were detected. Not found 

visible signs of dysfunction of the internal organs. 

In addition, longitudinal sections of fetuses were 

analyzed at the 20th week of pregnancy. There were no 

morphological malformations in the fetuses when 

taking water with a modified Red-Ox potential by 

parents before conception and during pregnancy. 

It has been established that there is no distant 

negative effect of water with a modified Red-Ox 

potential on the physical development of the offspring. 

Behind except for rats born from females who received 

during 3 sexual cycles before pregnancy, during the 

entire gestation period and during breastfeeding, water 

with a negative Red-Ox potential with free access. 

Their indicators, starting from the 3rd week of life, 

were less than the rest: an average body weight of 36% 

and a body length of 14% in comparison with cubs 

born from females from the control group. 

 

Results and Discussion 
 

It is known that water with a Red-Ox potential of + 

600–900 mV has a pronounced antimicrobial and 

antiviral effect and can prevent infectious causes of 

mortality in animals [11,12]. However, such water did 

not cause an increase in life expectancy and did not 

have embryotoxicity and generative toxicity. The 

antioxidant properties of water by the negative Red-Ox 

potential, which has the property to stimulate cell 

growth and reproduction [13], explains the possibility 

of maintaining physiological regeneration processes at 

a high level, which can be the basis for increasing life 

expectancy. Some deceleration of development can be 

associated with a tenfold excess of the physiological 

parameter and may indicate the limit of normal, after 

which the drug becomes dangerous. But on the other 

hand, there is a direct link between slowing down 

aging and slowing down aging. If we take into account 

that WHO recommends Red-Ox potable water 

potential of no more than + 50, then, obviously, this 

indicator should be included in the state standard 

"Drinking water” [14,15]. Attention is drawn to the fact 

that water with a negative Red-Ox potential has 

pathogenetic and actual radioprotective effects, which 

are already used in some countries. Moreover, when 

studying the primary mechanisms of influence of 

biologically active substances on biological tissues, it 

is necessary to take into account the water component 

of cell function, and Of the characteristics of this 

component, special attention is paid to the magnitude 

of the Red-Ox potential [16,17]. Also, when 

considering the many processes of functioning of 

tissues, including the occurrence of pathological 

disorders, it is necessary to take into account the state 

of water resources of cells and tissues. 

 

Conclusion 
 

The boundaries of the therapeutic corridor for the 

Red-Ox potential of water are in the range of +700 to -

800 mV. However, given the literature data, the most 

favourable for the body indicator of the Red-Ox 

potential is in the range from -50 mV to -500 mV. 

Redox potential is one of the most fundamental 

parameters of a living cell. The impact on this is one of 

the promising strategies for improving cellular life 

support [18]. 

 

References  

[1] Bartram J, Fewtrell L, Stenstrom T-A. Harmonised 

assessment of risk and risk management for water-

related infectious disease: an overview. Water 

quality: guidelines, standards and health – 

assessment of risk and risk management for water-

related infectious disease. London, World Health 

Organization, IWA Publishing, 2001:1-16. 

[2] Dufour A., Bartram J., Bos R. and Gannon V.. 

Animal Waste, Water Quality and Human Health. 

World Health Organization (WHO). Edited by. 

ISBN: 9781780401232. Published by IWA 

Publishing, London, UK. 

[3] Cheung, W., Chang, K., Hung, R. and Kleevens, 

J., 1990. Health effects of beach water pollution in 

Hong Kong. Epidemiology and Infection, 105(1): 

139–162. 

[4] Basov A.A, Bykov I.M, Dzhimak S.S, et al., 2016. 

Influence of linseed oil and deuterium depleted 

water. Vopr Pitan, 85(6): 30-8. 

[5] Samkov, A.A., Dzhimak, S.S., Barishev, M.G., 

Volchenko, N.N., Khudokormov, A.A., Samkova, 



      453 
 

Volume 45 | Journal of International Pharmaceutical Research 

S.M., Karaseva, E.V., 2015. The effect of water 

isotopic composition on rhodococcus erythropolis 

biomass production. Biophysics.; 60(1):107-112.  

[6] Pershin, S.M., Bunkin, A.F., 2009. Temperature 

Evolution of the Relative Concentration of the 

H2O ortho/para Spin Isomers in Water Studied by 

Four-Photon Laser Spectroscopy, Laser Phys. 

19(7):1410-1414. 

[7] Reznikov, K.M. Paradigm of modern 

pharmacology: development and current 

approaches, 2016. Research result: pharmacology 

and clinical pharmacology 2 (3):107-114. 

https://doi: 10.18413/2500-235X  

[8] Shahmardanova, S.A., Gulevskaya, O.N., 

Galenko-Yaroshevsky, P.A., Kolesnichenko, P.D., 

2016. Development perspectives of new 

generation medications based on the redox system 

regulators. Research result: pharmacology and 

clinical pharmacology, 2(4):95-102. https://doi: 

10.18413/2500-235X-2016-2-4-95-102. 

[9] Reznikov, K.M., Latysheva, Yu.N., Levchenko, 

Yu.A., Sabitova, E.B., 2008. System analysis of 

the safety and pharmacological properties of 

electroactivated aqueous solutions. System 

Analysis and Control in Biomedical Systems. 

2:409-413. 

[10] Kolesnichenko, P.D., Lazareva, G.A., Denisyuk, 

T.A., Reznikov, K.M., Kovalenko I.V., 2017. 

Electrochemically Activated Water and Its Impact 

in Severe Alcohol Intoxication. La Prensa Medica 

Argentina, 103(4). doi: 10.4172/lpma.1000252 

[11] Gitelman, 1998. D.S. Experimental studies of the 

use of electroactivated anolyte aqueous solutions 

for the correction of dysbacteriosis. "MIS-RT", 

6:126-128. 

[12] Reznikov, K.M., 2006. Water properties and 

informational aspects of the formation of effects of 

electroactivated aqueous solutions. Applied 

information aspects of medicine, 2(1):46 – 49. 

[13] Alekhin, S.A., 1998. Changes in the physico-

chemical composition and biomedical properties of 

an aqueous solution after its electroactivation. The 

mechanism of biological action. "MIS-RT", 6:18-

28. 

[14] Bogus, S., Galenko-Yaroshevsky, P., Suzdalev, K., 

Sukoyan., G, Abushkevich, V., Soldatov V., 2018. 

2-phenyl-1-(3-pyrrolidin-1-il-propyl)-1H-indole 

hydrochloride (SS-68): Antiarrhythmic and 

Cardioprotective Activity and Its Molecular 

Mechanisms of Action (Part II). Research Results 

in Pharmacology 4(3): 73-86. 

https://doi.org/10.3897/rrpharmacology.4.30329 

[15] Reznikov, K.M., Gorbunova, N.S., Kolesnichenko, 

P.D., Tverskoy, A.V., Kostina, D.A., Bashkatova, 

D.A., Nikitin, V.A., 2017. Search of new 

pharmaceuticals on the basis of darbepoetin in the 

treatment of ischemic stroke (review of literature). 

Research result: pharmacology and clinical 

pharmacology, 3(1):125-136. https://doi: 

10.18413/2500-235X-2017-3-1-125-136. 

[16] Kolesnichenko, P.D., Pershina, M.A., Gorbunova, 

N.S., Soldatov, V.O., Reznikov, K.M., 

Xenofontov, A.O., 2018. The value of the redox 

potential of liquids in the dissolution of drugs in 

them. Russian Journal of Biopharmaceuticals, 

10(4): 46-50. 

[17] Kovalenko, I.V., Kolesnichenko, P.D., 2017. 

Experimental rationale for the use of fluids with 

different redox potential as a basis for infusion 

therapy. Research result: pharmacology and 

clinical pharmacology, 3(2): 29-37. doi: 

10.18413/2313-8971-2017-3-2-29-37. 

[18] Dzhimak S.S., Basov A.A., Fedulova L.V., 

Didikin A.S., Bikov I.M., Arcybasheva O.M., 

Naumov G.N., Baryshev M.G., 2015. Correction 

of metabolic processes in rats during chronic 

endotoxicosis using isotope (D/H) exchange 

reactions. Biology Bulletin, 42(5): 440-448. DOI: 

10.1134/S1062359015050064 

 


