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Regulatory function of
macroscopic quantum states of
electrons in cell metabolism
The article reviews macroscopic quantum mechanisms of the effect of ion-radical oxygen species included in complexes
with associated water phase on cell metabolism, and shows that processes triggering metabolic regulation are associated
with keto-enol tautomerism of protein polypeptide chains regulated by amplitude-phase states of a collective electron
wave packet in associated water composition.
Keywords: macroscopic quantum states, wave packet of electrons, keto-enol tautomerism, cell metabolism

Acronyms
Valeokinesis: Constant work of protective
adaptive mechanisms at all levels of
organization: metabolic, subcellular, cellular,
organ, systemic, organismic; Coherence:
Coherent progress of a number of oscillating or
wave processes in time; Tunnelling: Capability
of a particle to pass through a potential barrier
of any shape and height; Phonon: a quasiparticle representing a quantum of crystal atom
oscillation; Tautomerism: a special type of
isomerism specific for many organic compounds
existing as a mixture of two or more isomers
(tautomeric forms) that interconvert; mtDNA:
mitochondrial DNA; Mitoptosis: programmed
death of the mitochondria
Currently, there is an open question
in biophysics of the cell and of the living
substance as a whole, a question important
for methodologically substantiated approach
to researching the favorable hygienic and
environmental
conditions
for
human
valeokinesis: what is the trigger mechanism
of cell metabolism and how is this function
implemented in a living substance?
It has been recognized, that a key link of
cell metabolism maintaining the human body
in thermodynamically unbalanced condition is
determined by the inflow of negative entropy
from the environment [1-3].
Such a role of “negative entropy provider”
[4] has been claimed by high-energy “nutrition”
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phosphates, for instance, adenosine triphosphate
(ATP) synthesized in mitochondria, the power
plant of the cell. But in the recent years, research
found such a source of “negative entropy” in
the environmental electrons. Cell metabolism
trigger mechanism function, as well as regulatory
functions performed by nonspecific body
regulation system, is attributed to electrons
contained in the associated water phase in the
delocalized quantum state [5,6]. In lieu of this,
it makes sense to review the sources of electron
inflow from the environment and their role in
cell metabolism from a scientific perspective of
macroscopic quantum effects.

Anatoly Stekhin1,
Galina Yakovleva1,
Konstantin Pronko2 &
Vladimir Zemskov*2
Center for Strategic Planning and
Control of Medical and Biological Risks
to Health, Moscow, Russia
1

Department of Research and
Development at Facecontrol, Inc.,
Florida, Miami, USA
2

*Author for correspondence:
vzemskov@facecontrol.biz

Scientific basis for non-contact and non-local
interaction implemented by electron transfer
is found in the idea of macroscopic quantum
states [7-10] with properties of spatial and
temporal coherence. Basic assumptions of the
ideas of coherence and macroscopic quantum
state are based upon the analysis of collective
behavior of electrons, which can be described
on the basis of the de Broglie’s concept of wave
interference [11]. De Broglie wave and magnetic
vector potential contained in the De Broglie
wave equation are, basically, the “electromotive
force” (distinct from electric field). Similar force
acts on the charged objects. Such objects in the
environment are, according [12,13] to electron
Bose condensate (with wave function amplitude
not equal to zero), electrons weakly bound with
atoms and electrons contained in ion-radicals in
condensed media.
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De Broglie waves describe delocalized state
of electrons. For example, electrons of atoms
in s, p, d and f states occupy larger volume as
the force binding them with atomic nucleus
decreases. In reference to reactive oxygen species
(ROS), this means that delocalization degree of
charge-uncompensated electrons in ion-radicals
with weak bond is maximal in comparison with
OH-(*) and other anions in biological
environment. Taking into account the
interference of wave functions of single electrons
in ion-crystalline associate [3], delocalized
states of electrons acquire macroscopic nature
comparable with the size of cells.
Based on concepts of macroscopic quantum
interaction, electrons enter organisms not only
as negatively charged ions from the air with
anion radical forms of oxygen and with some
organic compounds contained in food and
water (in ionic form), but, also by a non-contact
way, through macroscopic quantum tunneling
[14,15]. Such an approach radically changes the
existing ideas of valeogenic factors of organisms
and signals the necessity to study electronic
activity of the environment as a major vital
factor.

Mechanism of electron transfer in
aqueous media
Basic physical and chemical processes in
water, which result in emergence of macroscopic
quantum effects and change of its electro
physical properties, are currently connected
with instabilities of associated water phase
[3]. As the phase instabilities occur, physical
conditions are implemented reflecting the
processes of non-contact transfer of electrons,
which can be represented as a simplified diagram
(FIGURE 1).
Quantum condensation of electrons,
occurring as a result of excitation of coherent
phase of associated water during development
of phase instability, proceeds in two stages:
1-”release” of a whirl accompanied by excitation
of macroscopic quantum state and 2 –
condensation of additional electrons from the
environment by the whirl [3]
1st stage – 4ΣOH-(*) → 4ΣOH* + Σ2e2nd stage - Σ2e- → ΣΣ2eThe second stage (of quantum condensation)
from the perspective of classical electrodynamics
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may be associated with non-stationary
dynamics of “initiating” electromagnetic whirl
characterized by phonon deficiency, which
results in decreased temperature of the phase
state along with phase transfers in the whirl
itself [16,17]. From quantum perspective,
electron transfer occurs due to non-local effect
of the magnetic vector potential formed by
non-stationary dynamics of collective electron
packet released from the bound state as a result
of developing phase instability.
Hence, quantum condensation of electrons
proceeding with formation of molecular
hydrogen and short-period superoxide ionradical, serves as a source of ion-molecular forms
of chemical compounds in the living body.
Enzymes containing metals with variable valence
perform “modulation” functions of associated
water state, stimulating its phase instabilities,
which is accompanied with recondensation of
electrons: at phase growth stage, concentration
of electrons in ion-metallic associates increases,
and at instability (degradation) stage, electrons
recondensate on quantum-conjugated centers in
the environment, and free radicals are formed.
In this regard, primary electron receptors
in the body and a system of non-specific cell
metabolism regulation are associated with
formation and degradation of collectivized
states of ion-molecular forms of ROS. In turn,
biological activity and functional orientation of
cell metabolism (of the body) depend directly
on primary electron receptors activity.

Primary electron receptors in the
body
As shown above, when evaluating the
biological role (specifically, regulating function)
of ROS, it is necessary to consider the noncontact and non-local nature of donoracceptor chain interaction. Such interaction is a
determining factor at all organization levels of a
living substance, including its foundational base
- individual cells and subcellular structures.
A number of studies have established the fact
that cell activity factors are formed outside the
cells and are connected with ion-radical forms
of oxygen [18-23]. From the perspectives of
morphology and cell specialization, the role of
primary macroscopic acceptor of electrons can
be performed by energetic adapted structure.
Additionally, the external membrane serves as
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FIGURE 1. Quantum condensation of electrons, occurring as a result of excitation of coherent phase of
associated water during development of phase instability, proceeds in two stages

the main point of localization of cell activity
regulators. Degree of activity (concentration)
of ion-radicals on the external surface of the
membrane depends on the catalytic activity of
intramembrane and intracellular enzymes. For
example, maximum electron activity (on the
external surface of the membrane) of subcellular
mitochondria is determined by concentration of
hemin iron in the mitochondria, and in warmblooded organisms, this function is mainly
specialized in erythrocytes also containing high
concentration of hemin iron [1,24].
Specialized cells are adapted to interacting
with electrons contained in ion-molecular forms
of oxygen entering the body with air, water,
electromagnetic radiation and directly from
the environment. For example, anions entering
pulmonary tissue of animal body with air do
not ingress the blood stream but degrade in the
alveoli with recondensation of released electrons
on external membranes of blood erythrocytes.
Similar processes of electron accumulation
from water occur in the gastrointestinal tract
of the body following water and food intake.
Basic processes of electron transport from
the environment to the body, irrespective of
the ways of entry (aeroions, water and food,
environment), are of macroscopic quantum
nature complying with objective laws of
superfluid transfer of electrons [25,26], which
forms a non-local bond between primary
electron receptors and energy (electron) state of
environmental structures.
Therefore, cell activity comes to be
dependent on both the electron state of the
external cell membrane, determined by the
concentration of ion-radical ROS forms, as well
Clin. Pract. (2018) 15(3)

as the electrophysical state of the environment.

Quantum mechanisms of cell metabolism regulation
Mechanisms of cell metabolism regulation
recognized in current biophysical science are
commonly based on concepts of chemical
interactions, where the regulatory role is
postulated by “fine mechanisms of enzymatic
catalysis”, which affect the orientation of cell
reaction. With this in view, statements of some
authors that “ROSs are universal regulatory
agents, factors favorably affecting processes of
vital activity from the cell level to the level of the
whole body” [26] become weakly substantiated,
as it is hard to expect “fine mechanisms of
interaction” from purely chemical interaction of
the simplest chemical compounds. Even the fact
that generation of ion-radicals and other ROSs
by cells precedes other events in the intracellular
information chain [27] is not a proof of purely
chemical mechanism of cell function regulation.
Obviously, answers to questions regarding
regulatory function of ROSs shall be found at
a higher level of water medium organization,
namely, in coherent states of water where ROSs
is active participants of processes.
Let us review the role of ROSs using an
example of keto-enol tautomerism of proteins
performing one of the main functions in
cell cycles. It is well known that keto-enol
tautomerism is closely connected with
conformational states of proteins, which are
basic conditions of living substance. Both these
processes are inter-dependent and extremely
sensitive to the electrons surrounding the
proteins [15,28].
10.4172/clinical-practice.1000399
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Note that conformational states of proteins
are regulated by the associated phase of water
stabilized by electrons. In particular, the
strength of hydrogen bonds between COand NH- groups of polypeptide backbone in
α-spiral structure primarily depends on the
electron density on carbonyl atom of oxygen or
far-ranging inductive effect of other charges in
the structure of associated phase of water [15].
The association-induction theories proposed
by Gilbert Ling, serving as an explanation to
mechanisms of conformational changes of
proteins and function of ion pumps in the cell,
associates these processes with formation and
degradation of associated phase of water.
In accordance with concepts of Ling’s
association-induction theory and our concepts
of ion-crystalline association of water [1],
conformational states of proteins and keto-enol
isomerization are determined by mechanisms of
inductive effect of distributed electric charges
(of ion-radicals of ROSs) in coherent phase
of water. These experimentally discovered
propositions can be taken as a basis of electron
mechanisms of remote control of protein
condition in living organisms. According to
Ling [15], “dynamic balance between keto-form
of peptide bond and enol bond (-C=O-NH↔COH=N-) forms a unique resonance structure.
Due to tautomerism, peptide bond partially
(by 40%) has a nature of double (conjugated)
bond, which manifests as a decrease in its length
(1,32Å) in comparison with the length of single
-C-N- bond (1,47 Å). This ‘vibration’ makes
long polypeptide chain highly polarized and,
hence, gives it an ability to transmit inductive
effect across long distances.” In accordance
with our point of view, it should be added that
distributed electrons in the bound phase of water,
forming macroscopic quantum structure, have a
regulating effect on keto-enol tautomerism and
implement conditions of ‘periodic launching’
of this process [3]. Experimental data [29-31]
on observation of oscillating modes of water
self-organization processes, generation of
free radicals and electromagnetic emission in
physiological media in the presence of ROSs
are consistent with such interpretation of
metabolism regulating processes.
Ideas about the regulating effect delocalized
electric charges of ion-radicals have in the
associated phase of water, forming a coherent
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quantum structure, form a basis for secondary
biochemical mechanisms of cell metabolism
analysis.

Regulatory role of ROSs
Pursuant to the above analysis, while
ROSs are seen as providers of reaction-capable
free radicals participating in the processes of
destruction of organic compounds in reality,
they are, to even a greater degree, macroscopic
regulators of cell metabolism.
At present time, cell metabolism is
understood to imply “all reactions, resulting
in formation of cell and tissue structural
elements, as well as in processes, where energy
is obtained from substances contained in
cells’ [32]. Here, the term ‘reaction’ denotes a
chemical interaction, although conformational
processes, processes of keto-enol tautomerism
and even more so, processes of macroscopic selforganization of cell structures, electrophysical
processes, including their oscillating states,
cannot be defined by this term.
Chemical interaction itself does not posit a
great interest in the analysis of regulatory role of
ROSs, as chemical cycles (of tricarboxylic acids,
proceeding with formation of nicotinamide
adenine dinucleotide (NADH); of oxidizing
phosphorylation aimed to synthesize ATP –
main energy carrier of the cell; of apoptosis
– programmed death of cell and others) are
aimed to utilize chemical energy and chemical
destruction of products of cell metabolism.
Although these processes are also quantum in
nature [33], they can hardly be attributed to
macroscopic processes due to space limitation,
fixed state of active fragments and sufficiently
high electron-binding energy in active anion
centers of electron conjugation chain [34].
At present time, it is considered that almost
the only source of energy used by the cell for
its functioning is the energy contained in
the adenosine triphosphate (ATP) structure.
Production of ATP by the cell performed in
the electron-active cell structure, mitochondria,
is based on transformation of chemical energy.
A common understanding is that ROSs are
produced in mitochondria as a result of disorders
in normal electron conjugation [35] and are
subject to neutralization by enzymes - catalase,
superoxide dismutase, peroxidase as by-products
of metabolism [36].
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However, in the recent time, it is proven
that ROSs are vital for normal cell metabolism
and functioning of the whole body [37-39].
Increase in ROS concentration precedes passing
of some stages of ontogenesis (maturation,
ageing, apoptosis) [34,40-43]. Meanwhile,
usually, activation of antioxidant systems of
mitochondria preventing excessive generation
of ROSs by respiratory chain and damage of
membranes, proteins and other structures of
organelles is observed [40,42,44]. Absolute
values of functional concentrations of hydrogen
peroxide reach significant values in the order of
1 mM [45].
According to [46,47], ROSs play a key role
in intracellular compensatory mechanisms.
For example, in cell respiration disorders (e.g.
because of change from glucose nutrition to
galactose nutrition) in mitochondria, ATP
production in the cell becomes insufficient,
which is accompanied by increased production
of reactive oxygen species that stimulate an
increase in the number of mtDNA copies and,
as a consequence, concentration of respiratory
chain enzymes. Therefore, along with “clearing”
functions (including mitoptosis), ROSs in
mitochondria reveal regulatory functions as
well, such as activation of uncoupling proteins
regulating ATP production and transmission of
growth signals through tyrosine kinase. Results
found in quoted works reveal an additional
role of ROSs: compensatory regulation of cell
respiratory chain activity performed through
replication activation of mitochondrial DNA.
In a sense, regulatory role of ROSs discredits the
efficiency of antioxidants for treatment of some
diseases, as their use can be harmful since it will
block the adaptive compensatory role of ROSs.
Work [36] shows that superoxide-ionradicals produced on the external side of cell
membrane regulate intracellular metabolism
by changing the relation between recovered
and oxidized glutathione and by regulating
intracellular biochemical reactions [48]. Similar
regulating role is performed by active ionradicals produced in other systems [49], such as
xanthine/xanthine oxidase, which interact with
thiolic systems of the cell [50]. In turn, a number
of enzyme systems in the body regulate the level
of ROSs in the cell [51] via neutralization of free
radicals and stabilization of ion-radicals.
According to data in works [52,53], such
Clin. Pract. (2018) 15(3)
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macroscopic processes as apoptosis (‘cell
disassembly’) and mitosis (cell division) are
controlled by ion-radicals, too. Orientation of
the process (apoptosis or mitosis) is determined
by the level of ROSs content [54], which
indirectly indicates the determinant role of
their quantum states. The latter determine
the orientation of electron transport process,
the ‘driving force’ of regulatory effect on the
target cell. In this regard, an effect similar to
T-lymphocyte is observed, when they activate
(‘initiation’ of apoptosis) from a received charge
from a superoxide ion-radical [55]. However,
intracellular ion-radicals are capable to induce
cell apoptosis, too [56,57], which points to
the independence of their effect from the type
of charge carrier. We consider that the main
condition in order for such processes to take
place is the coincidence between parameters of
macroscopic donor of electrons wave packets
(contained in the form of ion-radicals) and of
the acceptor – cell entering the apoptosis state.
Works [58-60] describe macroscopic
effects of cell growth stimulation by charges
transferred by ion-radicals, initiation of these
processes, including activation of energy chains
of tyrosine phosphorylation in proteins [3,6164], expression of growth factors [65], cell
differentiation [66,67] and, in turn, proliferation
and inhibition of their growth [67-70].
Ion-radicals, as electron carriers, participate
in the regulation of calcium-dependent systems
of the cell [65], activation of telomerase
[71], protein kinase B and C [21,72], and
phosphorylation of H3-histon [73]. Works
[73,74] denote their role in intracellular
redistribution of charge [74].
Many works contain assumptions that
hydrogen peroxide in physiological (micromole)
concentrations, where it is completely in the
ion-molecular form, has a stimulating effect
on cells. Activation of gene transcription, cell
differentiation and cell cycle take place in the
intra-cellular environment containing low
concentrations of hydrogen peroxide [75-80],
in corresponding conditions to its concentration
phase transition [3].
It is considered that hydrogen peroxide
can be a signal molecule (non-contact action),
transferring information from membrane
receptors to related cytoplasmic effector or
transcription factors [16]. Hydrogen peroxide
10.4172/clinical-practice.1000399
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is necessary for activation of the nucleic factor,
which controls the synthesis of nitrogen oxide,
one of the most powerful bactericidal factors
of phagocytes [81]. According to work [82],
reactive oxygen species, including peroxides, are
part of the physiological route of signal transfer
to the cell.
Considering the important role reactive
oxygen species play in the regulation of cell
metabolism, realized by way of macroscopic
quantum interaction, as well as their dependence
on the electron content in the environment,
which is, in its turn, determined by variations
of geomagnetic field of the Earth, connections
between an organism’s activity and the intensity
of geomagnetic field become obvious. In this
regard, daily variations of geomagnetic activity
have a direct effect on the activity of cell
mediators [72,83] and hormones [84,85].
Thus the intra-cellular processes are
regulated via environment as a result of changes
in structural changes in electrically active phase
of water under the influence of low-intensity
fields and radiation.
Theoretical aspects of environmental field
factors influence on associated water phase
electron crystal structure can be described using
quantum approach to mesoscopic systems, but
require additional application of mathematical
apparatus of quantum electrodynamics and
equations of fuzzy time fractional diffusion [8688] for the purpose of modeling water phase
transition processes in a dynamically unstable
quantum oscillator system of associated water
phase.
Directed regulation and support of phase
state structural stability, much needed for
performing regulatory function in specific
biological structures in the organism, is made
possible with the use of membranotropic
homeostatic
tissue-specific
bioregulators
[89-90]. These bioregulators are large nanosized peptide-protein complexes and possess
the ability to transmit their quantum state
on associated water phase structures, which
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explains their maximum effectiveness in highly
diluted water solutions (10-2–10-9 mkg/l).
It’s important to note, that a background of
natural electromagnetic radiation is necessary
for realizing the homeostatic function of these
bioregulator solutions. Otherwise, (as shown
during experimental screening of the solution
from electromagnetic fields) there is no
observable effect.
The homeostatic bioregulators presently
undergoing clinical probing (series «Matrix»:
«Salutem», «Decoris», «Cerebrum», «Visum»
and others (more than 40 designations))
demonstrate ability to stimulate repair and
regeneration processes in damaged and
pathologically changed tissues, perform
hepatoprotective function [91,92], are used
in eye retina and eye nerve disorders («Matrix
Visum») [93], in conductive sensorineural
hearing loss therapy complex, for stabilizing
arterial pressure («Matrix P1 И P2» preparations)
and other disorders [94].
Therefore, quantum macroscopic states of
electrons contained in ion-radical compound
forms, including active oxygen forms, act as an
inductor of cell processes. Therefore, varying in
time effect on biological objects of amplitude
and phase (magnetic vector potential) state
regulation of macroscopic wave packets
produced by electric charges of ion molecular
compound forms in liquid, has regulating
effect on temporary oscillations of potentialdependent protein structures (e.g., ketone and
enol forms) produced in bound states of liquid.
The system transforms into the macroscopic
coherent state, which results in establishment
of state correlations of bound phases of liquids
defined by the conditions of interference of
wave functions of wave electron packets.
Disruption and blockage of these primary
regulation systems of cell metabolism, which
occur when the ecological balance of electron
component between the internal and external
environments is disturbed, are to be viewed as
the chief valeogenic factors determining the
stability of body homeostasis.
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