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Abstract 

It was previously assumed that positive electrization of the human internal environment contributes to cancer. To verify 

the validity of this assumption, its correlation with the phenomena accompanying cancer is checked. One such phenomenon 

is cancer-associated hyponatremia, that is, a decrease in the concentration of sodium ions in the blood plasma of cancer 

patients. So, checking to what extent the stated assumption correlates with cancer-associated hyponatremia, allowed 

concluding that both positive electrization of the human internal environment and any hyponatremia contribute to cell 

overhydration. In addition, it has been shown that the ability of sodium ions to positively electrify aqueous media correlates 

with their ability to retain water. All this, accordingly, led to the conclusion that both positive electrization of the human 

internal environment and hyponatremia contribute to cell overhydration and, consequently, their transformation into cancer 

cells. Naturally, all this led to the conclusion that normalizing the content of sodium ions in the blood plasma prevents the 

occurrence of cancer, while a salt-free diet contributes to its occurrence. 
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Introduction 

So, it was previously established that positively charged water (i.e., water 

enriched with uncompensated protons) has exceptionally high both 

penetrating and hydration abilities [1-5]; it seems that the fact that 

positively charged water dissolves even graphite (Figure 1), which is 

considered water-insoluble [6], should be considered as convincing 

confirmation of the exceptionally high both hydration and penetration 

capacities of such water. 

 
 

Figure 1. This is a solution obtained by vigorously shaking graphite powder with positively charged water. It is noteworthy that sediment does not 

appear in this solution for many years (it is worth taking into account that graphite is considered insoluble in water [6]. 
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Since positively charged water exhibits both of these abilities in relation 

to various substances, including biopolymers [1-5], over time, it was 

assumed that this particular water is capable of overhydration cells, 

thereby promoting their proliferation [2] and, as a consequence, tumor 

growth [3-5]. 

(It should be added here that the hypothesis that it is cell hydration that is 

the primary factor in carcinogenesis was previously put forward by 

McIntyre [7-8]; thus, the idea was already in the air that it was the 

increased hydration of cells that turns them into cancer cells.) 

It is worth noting here that probably the most direct confirmation of this 

assumption was obtained by comparing the UV absorption spectra of 

DNA and RNA solutions prepared in oppositely charged waters with the 

UV absorption spectra of aqueous suspensions of lymphocytes from 

healthy people and patients with B-CCL (this abbreviation stands for B-

cell chronic lymphocytic leukemia) (Figure 2) [1, 9]. 

 

Figure 2. UV absorption spectra of aqueous suspensions of lymphocytes: 1 – suspension of lymphocytes from healthy individuals; 2 – suspension of 

lymphocytes from patients with B-CCL; both spectra were recorded contra air [7]). 

 

Comparison of these spectra with the UV absorption spectra of DNA and 

RNA solutions prepared in oppositely charged waters indicates that the 

nucleic acids of healthy people are in a negatively charged aqueous 

environment, and the nucleic acids of patients with B-CCL are in a 

positively charged aqueous environment [1, 9]. 

Apparently, it is worth adding here that this comparison itself showed the 

potential possibility of obtaining UV absorption spectra of nucleic acids 

located in cells. 

Despite receiving direct confirmation of this very assumption (Figure 2), 

additional discussion of its adequacy does not seem superfluous. 

Therefore, this adequacy is discussed here taking into account the 

hyponatremia characteristic of cancer patients, that is, the reduced 

concentration of sodium ions in their blood plasma [10-13]. 

Discussion 

Firstly, it is worth taking into account that sodium ions are characterized  

 

 

 

by “positive hydration”, while potassium ions are characterized by 

“negative hydration” [14]. To better understand what both of these 

characteristics mean, it is worth comparing the shapes of the precipitates 

formed by the sodium and potassium salts of DNA (Figure 3). It is also 

worth considering that the fibers formed precisely by sodium salts of 

DNA are highly hydrated [15]. Moreover, one can conclude that it is the 

high hydration capacity of sodium ions that allows the sodium salts of 

DNA to aggregate, forming fibers (Figure 3, left); in other words, it is the 

high hydration capacity of sodium ions that converts sodium salts of DNA 

into hydro gels with adhesive properties. At the same time, one can 

conclude that it is the dehydration ability of potassium ions that deprives 

potassium salts of DNA of the ability to aggregate (Figure 3, right). 

Apparently, the concepts of “negative hydration” of potassium ions and 

“positive hydration” of sodium ions [14] also agree well with the fact that 

potassium ions penetrate biological membranes much more easily than 

sodium ions [16-17], although the diameter of the potassium ion is greater 

than the diameter of the sodium ion, since the diameter of the potassium 

atom is greater than the diameter of the sodium atom [6]. 

 
 

Figure 3. These are precipitates of the sodium (left) and potassium (right) salts of DNA formed in water with a potential of –300 mV: it is obvious 

that the precipitates of the sodium salt of DNA form fibers, while the precipitates of the potassium salt of DNA are a fine powder. To increase 

contrast, a phenazine dye, which is well absorbed by DNA salts, was added to both waters used. 
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Due to the predominantly negative potential of the intracellular 

environment [16-17] surrounding DNA in vivo, exclusively water with a 

negative potential was used here [18].  

Finally, it is worth considering that, as a rule, the extracellular 

environment, including blood, is enriched with sodium ions and has a 

predominantly positive potential, while the intracellular environment is 

enriched with potassium ions and has a predominantly negative potential 

[16-17]. 

After summing up all these ideas and facts, it seems quite likely that it is 

the ability of sodium ions to positively electrify the extracellular 

environment that allows it to retain water; therefore, it is likely that 

hyponatremia reduces the positive potential of the blood plasma and, as a 

consequence, its ability to retain water outside the cells, both the blood 

itself and outside the cells surrounding the vessels, thereby promoting 

their overhydration. It is no less likely that the ability of potassium ions 

to negatively electrify the intracellular environment does not contribute 

to the overhydration of any cells. One way or another, all this is in good 

agreement with the assumption, the adequacy of which is being verified 

[3-5]. 

It is worth noting here that all of the above is in good agreement with the 

fact that cancer stem cells are highly depolarized compared to normal 

stem cells [19], as well as with the hypothesis that the intracellular 

concentration of sodium and other elements is related to mitogenesis and 

oncogenesis [20]. (In any case, all of the above provides additional 

arguments in favor of the hypothesis that the electrical potential of the 

tissue fluids of living organisms determines their hydration abilities and, 

therefore, is an epigenetic factor [21]. 

Apparently, it is quite appropriate here to provide additional confirmation 

of the superiority of the hydrating abilities of sodium ions over the 

hydrating abilities of potassium ions, if any. To obtain the same 

confirmation, mix unrefined oil containing free fatty acids with ~0.15 M 

aqueous solutions of sodium and potassium chlorides and shake 

vigorously. Over time, it will become clear that the emulsion formed by 

oil with an aqueous solution of sodium chloride does not separate 

completely (Figure 4, left), unlike the emulsion formed by oil with an 

aqueous solution of potassium chloride (Figure 4, right). 

 
Figure 4. Over time, emulsions obtained by vigorously shaking unrefined oil with ~0.15 M aqueous solutions of sodium chloride (left) and potassium 

chloride (right) acquire this appearance. It can be seen that sodium ions are much stronger emulsifiers than potassium ions. The arrow indicates a layer 

of emulsified oil that persists for a long time in the presence of sodium ions. 

 

After this, it is worth considering that blood is actually a water emulsion. 

If we take this into account together with the result obtained (Figure 4, 

left), it turns out that it is sodium ions that provide hydration of non-

aqueous blood components, thereby maintaining their emulsified state. 

From the point of view of the topic under discussion, it is important that 

the emulsifying ability of sodium ions is comparable to the emulsifying 

ability of positively charged water (Figure 5, left); perhaps the obvious 

similarity of the right parts of Figures 4 and 5 should also be taken into 

account.  

 

Figure 5. Suspensions formed by intensive mixing of liquid oils with positively charged water do not delaminate for several hours, retaining a milky 

white or yellowish colour (left); suspensions formed by intensive mixing of the same oils with negatively charged water separate within minutes (right) 

[3-5]. 

 

Although the above arguments, which are rather purely physicochemical, 

seem quite convincing, it is also worth considering the possibility of a 

more biochemical correspondence between the hyponatremia of cancer 

patients and the hypothesis being tested. In this regard, it is worth 

analyzing the consequences of excessive hydration of red blood cells, 

which do not transform into cancer cells because they cannot divide. So, 

given that sodium chloride retains water in the blood plasma, it is likely 

that hyponatremia causes overhydration of red blood cells and, therefore, 

impairs their ability to carry oxygen, thereby causing symptoms of iron 

deficiency anaemia, which is common in cancer [22-27]. This, in turn, 
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causes patients with hyponatremia to have to breathe more frequently, 

which inevitably saturates their body with oxygen gas, which is an 

obvious precursor to superoxide anions and other reactive oxygen species 

(ROS), which are now believed to cause cancer [28-30]. So, given this 

belief, the link between hyponatremia and cancer seems quite clear. 

Despite this clarity, the involvement of ROS in cancer development is 

worthy of discussion in terms of the assumption being discussed. 

So, it seems quite clear that the generation of mitochondrial superoxide 

anions [31-35], which are precursors of other ROS, is undoubtedly 

accompanied by the release of protons: 

O2 + H● → O2
– + H+ (1). 

 
 

Figure 6. This is a typical diagram of a working mitochondrion: during oxidative phosphorylation, molecular oxygen is converted into superoxide 

anions and hydrogen atoms into protons, which are released by mitochondria, according to [31-35]. 

Therefore, in the presence of molecular oxygen, mitochondria become 

sources of intracellular protons (Figure 6). 

This, in accordance with the assumption made, suggests that it is the 

protons generated by mitochondria in parallel with superoxide anions [1] 

that directly cause tumor growth; thus, it is likely that ROS are merely by-

products accompanying proton generation and are not the root cause of 

cancer, contrary to what is currently believed [31 – 35]. 

To complete the discussion, it is worth considering the fact that a decrease 

in the concentration of salts in aqueous media, including sodium chloride, 

increases their ability to dissolve gases, including molecular oxygen [6], 

in the presence of which mitochondria produce both superoxide anions 

and protons, according to equation [1] and Figure 6. 

This, accordingly, suggests that hyponatremia simultaneously promotes 

the synthesis of superoxide anions and protons in the mitochondria [1], 

which may be equally responsible for the development of cancer, 

especially given the catalytic properties of positively charged water [5].  

Anyway, it looks like this discussion was very productive. In any case, it 

was this discussion that demonstrated the absence of fundamental 

contradictions between hyponatremia in cancer patients and the 

assumption being discussed. Moreover, it seems that it was this discussion 

that demonstrated the unity of the mechanisms that cause overhydration 

of cells both during positive electrization of the human internal 

environment and during hyponatremia. It is equally important that during 

this discussion the adequacy of Macintyre’s hypothesis [12-13] was 

confirmed. 

Conclusion 

Thus, there is no doubt that normalizing the sodium chloride content in 

the blood plasma of cancer patients makes it possible to restore its ability 

to retain water and thereby increase the effectiveness of various types of 

anticancer therapy. Given this, a salt-free diet should be considered as 

promoting the development of hyponatremia and, therefore, cancer. 

Moreover, it can be expected that increasing the concentration of sodium 

chloride in the human body can stop the development of cancer. In any 

case, the available experimental data justify such expectations. Thus, it 

was found that a reduced concentration of sodium chloride in the 

environment of cancer cells stimulates the division of their DNA, and an 

increased concentration of sodium chloride in the same environment stops 

DNA division in cancer cells, but stimulates the synthesis of RNA and 

peptides in them [36]. All this, in particular, suggests that an increased 

concentration of sodium chloride in the external environment of cancer 

cells promotes their differentiation and, as a consequence, transformation 

into normal cells. 

Apparently, it is appropriate to add here that literally hyponatremia can be 

eliminated with the help of other sodium salts. In this regard, the first 

thing to suggest is sodium hydrocarbonate, that is, baking soda. So, it is 

this assumption that takes into account the fact that the buffering 

properties of human biological fluids are based, at least in part, on the 

buffering properties of aqueous solutions of hydrocarbonates [37-38]. In 

terms of the assumption under discussion, it is especially important that it 

is hydrocarbonate anions that make it possible to permanently remove 

protons from the human body due to such a reaction: 

H+ + HCO3
– ↔ H2CO3 → CO2

↑ + H2O (2) [6]. 

In any case, it is likely that increasing the buffer capacity of the human 

body due to additional hydrocarbonates can significantly increase the 

effectiveness of using hydrogen gas as an anticancer agent [39-40], since 

it is blood hydrocarbonates that can neutralize the protons undoubtedly 

produced during hydrogen therapy, according to equation [1]; it seems 

clear that this assumption is based on equation [2]. It is worth noting here 

that this assumption is supported by the ability of baking soda to increase 

the effectiveness of anti-cancer drugs in general [41]. 

It is worth noting that both sodium chloride and sodium bicarbonate are 

common and evolutionarily fixed components of the human body [37-38, 

42]. This, accordingly, gives every reason to believe that the human body 

is able to control both, thereby avoiding the undesirable consequences of 

their overdose. 
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