
   [image: Cover: The Fundamentals of Vitalism by Gregoriy Shifrin]


   
      
         
            The Fundamentals

of Vitalism

            by Prof. Gregoriy Shifrin

         

         
            
               [image: ]

            

         

      

   


   
      
         
            Contents

         

         
            
               
	Title Page

                  	Introduction 

                  	CHAPTER 1: Phenomen of Human Vitalism 

                  	1.1 Cellular response to stimulation and alteration

                  	1.2. Energy- structural conjugation

                  	1.3 Major Energy Recipients

                  	1.4 Implementation Of Vitalism

                  	1.5 Biological and Energy Quantums.

                  	1.5 2. Energy Protective Quantum

                  	1.6 Energy-Protective Theory

                  	CHAPTER 2: Logic of Vitalism Concept 

                  	2.1 Auto regulation of adaptation

                  	2.2 Stress – Response to Extreme Conditions

                  	2.3. Adaptation Syndrome

                  	2.4 Generic Categories of Energy-Structural Status

                  	2.5 Energy Protective Reserves

                  	2.6 Destabilisation of Autoregulation

                  	2.7. Energy-Structural Status Properties

                  	2.8. Vitalism Space

                  	CHAPTER 3: Nozogenous Euvitalism 

                  	3.1 Autoregulation of Vitalism

                  	3.2 Water–Electrolite Interaction

                  	3.3 Regulation of Electrolyte Balance

                  	3.4 Conjugation of Autoregulation Components

                  	3.5 Natriyuretic Regulation

                  	3.6 Restoration Of Structural Elements

                  	CHAPTER 4: Energy Cellular Resuscitation in Vitalism Impairment 

                  	4.1 General Conditions Leading to Disorders

                  	4.2. Nozogenic Activation of Pulmonary Vasoconstriction

                  	4.3. Hypoxic Ischaemia Reperfusion Lung Injury

                  	4.4 Capillary Permeability Impairment

                  	4.5 Energy and Cellular Energy Resuscitation Impaired Energy Structural Coupling

                  	4.6.1 Energy resuscitation scheme

                  	4.6.2 Energy and Energy-Cellular Resuscitation in the Catabolic Impairment

                  	4.7 Reparation Of Damaged Cells

                  	CHAPTER 5: Status-Resuscitation in Vitalism Failure 

                  	5.1. Evolution of Nosogenous Implementation of Energy-Structural Interaction

                  	5.2 Main Pathways of Status Correction

                  	5.3 Energo-Protection in Acute Lung Injury/Acute Respiratory Distress Syndrome (ARDS)

                  	5.4. The Role of Enteral Oxygenation (EO)

                  	5.5. Microcirculation Component of Status-Correction

                  	5.6 Status Resuscitation in Patho-Energy Biothy

                  	5.7. Cell Mass Catabolic Destruction Status-Resuscitation

                  	CHAPTER 6: Remodeling of Vitalism 

                  	6.1 Generic Disintegration of Energy-Structural Coupling

                  	6.2 Splanchnic Ischaemia

                  	6.3 Acute Kidney Injury

                  	6.4 Uncontrolled Proteolysis

                  	6.5 Symptomatic Therapy in Vitalism Imbalance

                  	6.6 Methods of Detoxication

                  	6.7 Circulation Drainage

                  	6.8. Main Pathways of Vitalism Remodelling

                  	6.9 Dyshydric Nature of Disintegration

                  	6.10 Prosthesis of Histo-Hematic Exchange

                  	6.11 Energy Efficiency of Vitalism Remodeling (Prosthesis)

                  	CHAPTER 7: Medical Practice of Programmed Information System ‘Vitalism Audit’ 

                  	7.1 Abstract, Primary and Refinement Data

                  	7.2 Parameters of Audit

                  	7.3 Audit of Perinosal Vitalism

                  	7.4 Energystructural Reserves (ESR)

                  	7.5 Autoregulation of Energyprotectivity

                  	7.6 Energobioty and Energyprotectivity

                  	7.7 Resume

                  	Conclusion 

                  	Bibliography 

                  	Copyright 

               



         

      

   


   
      
         
             

         

         
             

         

         Vitalism is new conception of maintaining and restoration of human life forces in accordance with changing genome programs. Its methods of vital resistibility will expand the competence of physicians and help apply unique personalised approach to etiotropic treatment of diseases and injuries. Through the use of innovative technologies of optimisation intensity of energy structural capacity, the reliable elimination of energy structural disorders and restoration the biological integrity the bodies of patients will be achieved. This manual is intended for physicians of all specialties.

      

   


   
      
         
            Introduction

         

         The success of biology together with evolution laws opens up new opportunities in implementing the theory of body integrity in assessment patients clinical state and finding new ways of healing – to treat not a disease but the patient.

         The evolutionary essence of living being predetermines the supremacy of energy-structural ideology of medicine, which defines the biological integrity of an organism or body (BIO) as the functional harmony of energy production and energy supply. The main component of BIO is called bio sustainability (BS) – which contemplates living strengths of a body necessary to provide self-resuscitation of cells’ DNA (deoxyribonucleic acid) and other organelles, initiate physiological regeneration as well as minimise or eliminate structural deficit.

         Therefore, a power of BIO responsible for the energy production multiplied by body cell mass, which we call ‘vitalism’ is the calculated measure, unique for every single individual. This will set the difference between reliable energy consumption (in active healthy body) and minimum energy used dictated by hypoxic genes just to assure cells survival.

         Finally, vitalism is a subject of study of an independent medical science: vitalology. This manual presents the nature of vitalism establishes a new model of healing.

      

   


   
      
         
            CHAPTER 1

            Phenomen of Human Vitalism

         

         1.1 Cellular response to stimulation and alteration

         Functioning living cells are the realisation of certain genetic programs in response to numerous external signals. In the same cell these extracellular signals might activate cell mitosis, movement, growth, proliferation or might cause cellular self-destruction or apoptosis. Final cell response (if it is any) depends on concentration of extracellular molecular stimulants, a number of cells receptors and its sensitivity.

         By stimulating synthesis and proliferation intracellular organelles a cell or cells undergo adaptation either in a form of hypertrophy (increase in size) or hyperplasia (increase in a number of cells), if talking of a tissue or an organ alone.

         Each cell energy production is strictly personalised and supported by genes. It varies with changing cells activity, and suffers from diminished nutrients (proteins, carbohydrates, fat), electrolytes (Na, K, Ca, Cl) and micro-circulation alteration.

         Cell/organ function depends on intensity of cellular metabolism which is different at any given time. Therefore, the strength of life (‘vitality’ or ‘vitalism’ – a new term) describes a level of intensity of metabolism; or calculated amount of energy immediately produced in active single cell to facilitate effective response to ‘fight and flight’ mode.

         Cell integrity is a minimum level of energy produced that is required for sufficient cell preservation. Plenty of conditions still need to be met for cells to retain its vitalism. If these are not maintained, the living cell is dying.

         
             

         

         The conditions are:

         
	Energy supply

            	Physicochemical state and membrane structure

            	Enzyme activity

            	Ion balance

            	Genetic factors

            	Energy structural conjugation (vitalism)6
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         … Break in energy supply and therefore structural disorders trigger similar changers as an ischemia or re-perfusion syndrome. It affects all stages of energy production cascade:

         
            a) ATF synthesis

            b) ATF transportation to target cells

            c) ATF utilisation

         

         In tissue hypoxia – the disorders observed mainly on a stage of ATF production – it decreases in a two-phase fashion: initially sharply and then delayed, all due to the depression of glycolysis. Glycolysis alteration contributes to inadequate microcirculation, which in a chain reaction affects further transport and utilisation of ATF 7
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         If ischaemia lasts longer than 10 min the adequate energy delivery is preserved. This happens at the expense of further mitochondrial damage (see Pict 1.3) 8

         
            
[image: ]Fig 1.3 Mitochondrial respiratory chain impairment9

            

         

         1.2. Energy- structural conjugation

         Conjugation structure and energy determines that a transfer of electrons from carbon and hydrogen to oxygen in the utilisation of nutrients allows these atoms to reach stability. This makes this process energy beneficial. As one atom of oxygen takes two atoms of hydrogen to form a molecule of water, its calculated that each minute in body cells to transport around 2.86 x 10 electrons and will require in average 264 ml/min of oxygen. The chemical reactions also generate a current of 76A, which is produced and later consumed by an adult at a rate of around 85.88W per minute (G.A. Apanasenko, 1992). It is crucial that this ‘biological battery’ be able to generate 15-20 times more energy to secure body response to different stress conditions.

         The structural basis of vitalism is determined by four groups of cells:

         
	Cells in apoptosis or necrosis

            	Hibernating or stunned cells

            	Functional cells of a body, main providers of organs activity

            	Regenerated (proliferated cells).

         

Every minute 1 million cells die and the same number regenerates to maintain energy-structural balance.

         The physiological state of a body is the main component of the body’s life source, necessary to cover basic body’s needs: growth, proliferation, regeneration, multiplication and finally death.

         There is no central energy storage that can meet all cell requirements in the body. Therefore, each cell must allocate where the limited energy resources will be directed. As oxygen demand increases, cells can produce more energy; by speeding up metabolism and initiate regeneration process when the energy resources are depleted. While at rest this self-regulating process goes into hibernation.

         Adenyl nucleotides such as ATP, ADP and cyclic AMP that play the leading role in metabolic bio cycles are also necessary for cells reparation and regeneration. A number of other organic compounds like diphosphate (pyrophosphate) play a part as an energy buffer in muscle cells, as an additional phosphate group to different biological compounds, and the raise sensitivity of numbers of metabolic cascades. 10

         1.3 Major Energy Recipients

         There are five main energy distribution pathways. All of these are design to various chemical body reactions, maintain osmotic cells and tissue integrity as well as contributing to a body’s movements or heat production.

         ATP is a universal converter of preserved energy into one of processes as it shown below:
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         In addition, other tree phosphates such as guanosine triphosphate, uridine triphosphate and cytosine triphosphate are main ingredients for the synthesis of proteins, carbohydrate and phospholipids. Depending on availability, intracellular ATP, ADP, AMP, mitochondria, etc. can initiate different metabolic pathways.

         For instance, in active mitochondria there will be enough substances for phosphorylation in a form of ATP, PK, NTP, and oxygen will be actively absorbed as phosphorylation cannot occur without oxidation. While in resting cell mitochondria in saving mode with oxygen and plenty components for an oxidation, but lack of ADP makes phosphorylation process impossible. In later cases, cell respiration rate decreased while the concentration of energy transporters like NADH increased. It is calculated that in cells a speed oxidative phosphorylation depends on the ATP/ADP ratio.

         Increasing energy demand leads to mitochondria ‘awakening’ and thermodynamic regulation of cells respiration becomes kinetic. Under this condition, the equilibrium of a self-reparation dynamic system (SRDS) depends on cell’s energy charge (Qv) and can be expressed by the equation:

         
            Qv= (ATP + 0.5ADP)/(ATP + ADP + AMP)

         

         11 The leading part of ‘energy charge’ is maintained by intracellular metabolic reactions. SRDS occurrence is highly specific: for a sample for a cell reparation, it is only its own free energy (ATP) used, no ‘infused into vessels’ (exogenous) ATP can help, as it is not recognised by mitochondria.

         This makes SRDS significant and multifaceted. In some conditions it catalyses many biological reactions, while different scenarios cause its inhibition. The role of ATP, ADP and AMP cannot be overlooked: these are main components of cell respiration. A no less important component is oxygen, as in hypoxia SRDS is grossly compromised.

         A fall in vitalism due to any damage in tissue integrity leads to building up energy-structural dysbiosis (ESD) which interfere with dynamic self-reparation.

         The consequence of this is a decrease in biological resistance and an increase cells vulnerability.

         In hypoxia, where oxygen and energy deficiency present, the biological integrity of an organism (BIO) can be represented by an equation:

         
            BIO = CBM (cells body mass) x vitalism

         

         This relationship explains that vitalism fully ensures the biological body’s integrity and maintains body life forces. When lacking oxygen and energy components in gradient hypoxia there is a tension which occurs in the whole system – acidosis persists, and if conditions do not improve it will trigger cellular necrosis (apoptosis). Acidotic alteration (AA) is a universally known phenomenon of cell death.

         In order to enhance vitalism, you have to act on all three different levels:

         
	molecular (amplification, i.e., increasing the number of identical genes; polytenization of chromosomes (forming cable-like structures); and synthesis of adaptation enzymes

            	cell organelles (hyperplasia, multiplication)

            	tissue and organs (proportional increase in functional capacity, hypertrophy)

         

1.4 Implementation Of Vitalism

         Maintaining the body’s compatibility is one of the conditions in general adaptation syndrome (GAS) controlled by central nervous system (CNS) through polyglandular somatotrophic response. 12

         An insufficient volume of the diffusion surface areas of transcapillary exchange (SATE) diminishes resource supply for BCM (body cell mass), compromising its transportation through microcirculation, which is normally done by one of three processes: diffusion (active and passive), osmosis and active transport.

         The oxygen supply is determined by:

         
	Oxygen content in arterial blood

            	 Blood flow velocity

         

High intensity oxygen transport in tissue can cover for insufficient SATE and associated bioenergy deficiency (BED).

         Global oxygen delivery (DO2) can be described by an equation:

         DO2 = a-vO2/Ht (ml/l), where a-vO2 is arteriovenous difference in the oxygen content and Ht – haematocrit (l/L)

         A-vO2 is a function of oxygen capacity, while Ht is set by cardiac output application on a cross-session of vasculature, and highly dependable on tissue perfusion.

         The estimated figure of DO2 for men is around 116 ml/l and for females 128ml/l

         Endothelium (EC) is specific organ which distribute the oxygen and nutriments according to the needs of BCM. The cells of EC are responsible for the secretion of active substances into the vascular muscle wall or directly to a bloodstream.

         Vasodilatation is caused by:

         
	nitric oxide (NO)

            	prostacyclin

            	vascular endothelial growth factor (VAGF)

         

They form complex linked system controlling the structure, tone and haemostatic properties of the vascular wall, initiating the appropriate response in the vessels.

         Factors that contribute to vasoconstriction:

         
	arachidonic acid and its derivates (prostaglandin H2 and thromboxane A2)

            	free oxygen radicals and elevated level of endogenic peroxides 13


            	a high level of angiotensin-1 (AT1)

            	peptides of endothelium, of which most studied endothelin-1, which causes sustainable constriction and smooth muscles proliferation

         

Disbalance in ratio endothelial vasodilators and vasoconstrictors lead to endothelial dysfunction.

         The main prognostic factors of microcirculatory-mitochondrial distress syndrome (MMDS) are:

         
	reduction of NO, a drop in prostacyclin

            	increase in free radicals, peroxides, AT1 and VAGF synthesis

            	reduced sensitivity of smooth-muscular cells to vasodilators

         

In the end, the fate of somatic cells predetermined by a state of endothelium, which in severe energy and oxygen deficiency induce cell apoptosis or necrosis.

         Therefore, the endothelial damage inevitably interferes with the nosological vitalism of a body.
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         14 The organ/cell function at any moment of time corresponds to a strictly equivalent number of structures ‘producing’ equal amounts of biological potential (BP).

         This can be achieved in different ways. First is by constantly fluctuating the number of actively functioning structures. With higher demands in functional load, the number structures will increase, and in the opposite case, with metabolic processes slowing down only some parts of the organelles will activate.

         This principle named: ‘The principle of asynchronous operations’. It works in all levels of an organism’s hierarchy: from cellular to systemic and from systemic to organismic level.

         In continuous exercise routine, the number of active structures of a body generating energy becomes exhausted. Two other processes come into play: increased cells proliferation (a rise in number) or cells hyperplasia (an increase in size). Alongside this, is the speeding up of reparative regeneration (restoration in number, replacing apoptotic cells).

         The ideology of constant structural balance is not limited to a work of different group of cells only. It is also true that the same kind of cell performs not one but a few functions.

         This undoubtedly expands ‘material base’ of vitalism.

         1.5 Biological and Energy Quantums.

         Biological Cycle Quantum

         Maintaining the integrity of the biological cycle quantum (BCM) requires a strictly complementary energy supply for physiological processes and reparative regeneration.

         This agrees with the systemic quantisation of life support. The meaning of this is that the components of biological and energy-dynamic activities or values can be converted into a range of finite discreet values.

         Therefore, the minimum biological potential could be defined as the biological quantum (BQ).

         It is fascinating that the specific biological quantum (SBQ) of an older person is only 13% less than the same in a young one. However, there is greater gender difference, in that females are superior to males with a margin of 33% whether old or young individuals. 15

         In this sense, SBP is holistic and undividable. It’s the quality which can secure the body integrity in all stages of ontogenesis. According to Rubner, in the human body only 5% of BQ is spent on regeneration, while animals will deviate for 35% of SBQ. The high energy efficiency of reparative processes in humans can be accounted for by the eternal constancy BP throughout a lifetime.
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         Hence, SBQ has such a nature of integrity that it cannot be extracted from separate elements. Furthermore, it cannot be considered as mathematical sum of organic components. Its unique in all its manifestations in males and females.

         1.5 2. Energy Protective Quantum

         According to Rubner, all types of mammal species inherit the same size energy fund, which is an average 725800kcal/kg (generated over a lifetime) – four times more than any other living species can do. Why is the human power such a striking exception? Only because SBQ is secured by more advanced pathways of oxygen and energy delivery and consumption.

         The type of oxygen and energy transport that does not limit the achievement of the maximum value of SBQ for BCM we name the energy protective quantum (EPQ) By enhancing its own EPO with the additional storage of energy and substances the body increase its assets and secures a degree of own reliability. 16

         This distinguishes live forms from non-living subjects. For the latter, life support is an act of dissipation (a process of slow vanishing), the gradual involution to a state of equilibrium. Mammals, on the contrary, express a resistance to dissipation, ensuring stable evolution even in extreme disequilibrium, providing EPQ guarantees the full power of BQ.

         If we imagine CBM as a sphere, then its volume (V), where all biological cycles are taking places can be estimated by the equation:

         
            V = [image: ] × π R2

            R – sphere radius

         

         The surface area (S) then can be equal:

         
            S = 4 × πR2

         

         And the ratio volume to surface area (V/S):

         
            V/S = R/3

         

         Its poor geometrical progression: if a radius of a sphere increases twice, the surface area grows by four times and the volume of a sphere increases by eight times. As a result, the interchange between CBM and an environment in each quantum biological cycle (QBC) will become less and less effective. And it might come to a case when constantly increasing mass will not be able to obtain the necessary quantity of oxygen and substances.

         At the same time, the removal of by-products (acidic components) from cells may be significantly diminished for each QBC. It would have undoubtedly caused cell apoptosis, if nature had not found a way out and resolved it by simple cells division and multiplication.

         In addition, it should be stressed that a trigger is not reaching a critical point of increasing body cell mass (BCM) but achieving a dangerous ratio between BCM volume and its surface area, covering a mass. If proliferation is suppressed, the morpho-structural organisation is disturbed. The balance becomes negative due to an energy deficiency that induces cell apoptosis or necrosis.

         Established thermodynamic equilibrium in QBC corresponds with Le Chatelier’s Principle: if a dynamic equilibrium is disturbed by changing the conditions, the position of equilibrium moves to counteract the change. 17

         As the second thermodynamic law ensures entropy (a measure of clutter), the QBC ensures the body’s constant battle with its increase, providing energy-protective conjugations, aka vitalism.

         The relationship between BQ and EPQ in reaching QBC is presented in Fig. 1.7:
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         The aetiology of different diseases can disturb the compliance BQ and ERQ due to hypovolemic hypoxia. However, with decreasing blood flow, BP and a dropping in intensity of the biological cycle, the compensation can be reached by increasing the time of erythrocyte deoxygenation in capillaries. This adaptation cycle, limited by minimal arterial pressure, requires for plasma between vessels and tissues. As opposed to this, in the case of arterial hypertension the rate of erythrocyte deoxygenation decreases, regulating the biological quantum cycle.

         The milestone of circulation is venous return with its velocity directly proportional to the gradient Pc/CVP (capillary pressure/central venous pressure), which defines the relationship between blood volume and the capacity of the vascular channel. Change in cardiac index (CI) with fluctuating venous return is possible due to the dynamic increasing and decreasing relaxation of the myocardium. The regulation of CI grossly depends on right atrial pressure, which is known as CVP. All these mechanisms are responsible for the maintenance of EPQ in nosologically changing BC.

         A distinctive and dangerous feature of haemodynamics in disease is an increase in the resistance of pulmonary circulation. A hyperdynamic state of circulation triggered by sympathetic adrenal response is a crucial in order to achieve increasing EPQ.

         Stimulation of the cardiovascular system will increase oxygen consumption, but at the same time the amount of oxygen available for each litre of blood 18will drop due to the incomplete deoxygenation of erythrocytes. The result: exacerbated tissue hypoxia. To summarise: the excessive increase of CI is dangerous as it can compromise vitalism.

         1.6 Energy-Protective Theory

         A possible dangerous outcome of vitalism is insufficiency caused by a disbalance of energy-structural coupling mechanisms. Thus, if not enough energy is produced, the concentration of intracellular H+ (hydrogen) ions grows, leading to osmotic leaking of extracellular fluid. This triggers damage to the compartments, and a progressive increase in intracellular osmolality (it could reach 40 mosm/l in just 10 min). If such changes take place in the myocardium, it could cause a drop in CI, initiating cardiogenic shock. These ion-osmotic disturbances can lead to organ or multi-organ failures.

         That is why the role of peri-nosological monitoring is the prevention of minimal discrepancies in osmolality intra and extracellular compartments, which will limit or regulate the energy requirement.

         The Energy – Osmotic Relationship is best described by the equation:

         
            OP = 332-0.026X DO2 – 0.137 x VO2

         

         
            where:

            
                

            

            OP – Plasma osmolality

            DO2 – Oxygen delivery (ml/min x meter square)

            VO2 – Oxygen consumption (ml/min x meter square)

         

         As a result, if oxygen consumption decreases the inner body environment becomes hyperosmic.

         This makes osmolality one of the important of vitalism’s parameters.

         The fundamental reason for the vulnerability of any living system is the discretion of living in the modern world, meaning there is a limitation in inner evolution of a species in order to maintain distinctive living system characteristics. Self-renovation and reparation are not enough to resist all external interventions. For a sample to withstand the second thermodynamic law is only possible by employing external influences, which given time will 19lead to a system evolution, changing its structure, rather than reaching its stabilisation. The evidence of later could be an existence of several types of biological integrity of organism. These can be manifested by numerous conditions of disturbances in vital resistance of a body.

         The principles of energy biometrics allow the estimation of all biological processes, for instance biological potential (BP), changing with the intensity of a metabolism or with consumption of oxygen or energy substrates. Therefore, the current BP can be calculated by comparing the current metabolism (CM) level with the impersonated one, which involves the readiness for activation all compensatory body mechanisms, called proper basic metabolism (PBM). This could serve as a measure of a standard of a body BP.

         The quantitative value of BP is determined by the ratio of CM to the PBM as a percentage:

         
            BP = 100 x CM/PBM
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            Where BS – Body Surface, metres square

            BP, % BP level EPS/CM (kcal/kg x day) EPS evaluation

            85–147 Hypobiotic 661/763 x BS – Hypoenergy state

            1165/4868 x BS

            148–192 Normobiotic 1166/4869 x BS Normoenergy state

            1376/5746 x BS

            193 and > Hyperbiotic 1378/5747 x BS and > Hyperenergy state

            84 and < Pathobiotic 660/2762 x BS Pathoenergy state

         

         The principles of formation of a body’s BP are universal, and work for all types of levels of its coordination. Systemic delivery oxygen and energy substrates ensure the body’s vitalism, providing close link between energy-protective status (EPS) and oxygen delivery (DO2) 20

         DO2 can be calculated by:

         
            DO2 = CaO2 x CI, ml/min/m2

         

         CaO2 – oxygen content of arterial blood (ml/l)

         CI – Cardiac Index 1/min x m2

         DO2 fluctuates between 493 and 582 ml/min x m2 if the integrity of BCM is maintained and EPS is in the Normoenergy state. Current energy protective potential (EPP) can be calculated using proper basic EPP.

         The latter is the amount of oxygen substrates that guarantee constant energy delivery into BCM, necessary for EPS to adapt to any conditions.

         Since in order to increase the DO2 more than 3.2 times, BCM should develop oxygen insufficiency (to facilitate a demand), therefore the estimated DO2 will equal:

         
            DO2 = 3.2 x Current VO2 (ml/min/x m (square))

         

         And the fluctuations of this are about: EPS = 100 x DO2/estimated DO2 (in %)

         The algorithm of the relationship between EPP, DO2 and EPP (in %) can be seen in this table:
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         One of the properties of biological integrity of a body is the systemic sequential quantisation of vital activity. It means that all processes constituting biological potential (BP) and energy protective potential (EPP) can be divided in their continuum on to discrete integrated quants, which cooperate.

         The minimised BP is the biological quantum (BQ) which can be estimated by equation:

         
            BQ = OP/BM 21

         

         
            where:

            OP – oxygen pulse, mlO2/heart contractions

            BM – Body mass, kg

         

         Knowing the ratio between OP and BCM (body cell mass) you can calculate the basic biological quantum, mlO2/kg.

         In order to estimate BCM there are few parameters need to be considered: body weight (BW), height (H) and age (A).

         Also, the proper value of body mass cell (PBMC) can be calculated.

         Thus: Men under 35 years old:

         
            BCM = 1.7954 + 0.4497 x BW + 0.7014 x H

            PBMC = 43+ -0.85, kg

            Men 35–45 y.o: BCM = -2.1260 + 0,4459 x BW + 0.7585 x H

            PMBC = 41.6 + or – 0.62, kg

            Men 45 and > BCM = -0.2091 - 0.4420 x A + 0.4449 x BW + 0.6426 x H

            PBCM = 35.6 +/- 1.42, kg

            Women under 35 y.o: BCM = -3.0545 + 0.3901 x BW + 0.9385 x h

            PBCM = 27.0 +/- 1.35, kg

            Women 35–45 y.o: BCM = -2.6592 + 0.3465 x BW + 0.8911 x H

            PBCM = 26.5 +/- 0.79, kg

            Women over 45 y.o: BCM = -0.9042 - 0.3048 x A + 0.39 x BW + 0.7417 x H

            PBCM = 25.0 +/- 0.37, kg 22

         

         By comparing the values of BCM and PBCM we can judge more precisely the person’s energy-structural constitution, consistent with individual BQ and specific biological quantum (SBQ).

         How the latter fluctuates according to an age and gender you can see in the Table: 1.3
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         Biological quantisation gives us an opportunity to appreciate the phenomenal personification of each biological system. Individual assessment becomes clearer if compare the deviation of present values (in real life) from the estimated ones. An analysis of the latter indicates BQ is less informative than SBQ. Although the absolute and relative changes in BQ of males and females as they aged are more prominent than values of SBQ, only SBQ can reflect the true BP of each unit of BCM. Therefore, the mathematical evaluation and confidence intervals of SBQ can characterise how a unit of BCM is capable to perform all sorts of functional activities to facilitate BP.

         Comparison of the individual values of SQP with proper values of such estimates with great accuracy the true biological age of a person.

         A rapid decline in BQP testifies the critical life’s activities disorder, caused by a vitalism deficiency. The discreteness of the oxygen and energy-subtracts transportation, which does not compromise the full achievement of SBQ for BCM in the individual life quantum we classify as energy-protective. 23

         The structure that ensures the complementarity of the energy-protective quantum is shown in
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         Due to the rhythmic correspondence of singular EPQ to each BQ, the degree of ordered structural organisation crucial to an integrity preservation is reached.

         Therefore, the specific energy-protective quantum (SEPQ) is determined by the equation:

         
            SEPQ = SBQ/ (CaO2 – CvO2)/CaO2

         

         
            where:

            (CaO2–CvO2)/CaO2 – Oxygen content of a blood

         

         The CONFIDENCE INTERVALS and MATHEMATICAL EVALUATION of EPQ and SEPQ, mlO2/kg are as follows: 24
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                               Quantum (SEPQ)

         The relationship of BP in the quantum biocycle depends on coefficient of conjugation (CC). This allows us to judge the nature of thermodynamic changers in each quantum biocycle.

         Here shown how CC is varies with a gender and an age:
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         The real coupling conjugation factor (RCC) can be determined by a formula: 25

         
            RCC = REPQ/SBQ

         

         Where: REPQ – real energy-protective quantum

         In the case of energy deficiency, the maintenance entropy depends on the relationship between real oxygen status (ROS) and estimated oxygen status (EOS).

         As opposed to this, with no lack of energy:

         
            ROS/EOS = 1

         

         This declares a state of thermodynamic equilibrium established in QBC.

         The duration of the quantum biological cycle (QBC) fluctuates rhythmically within every 50+/-4 repetitions. It corresponds with basic metabolic processes.

         For instance, the protein secretion takes on average 40–60 minutes. The periodicity of changes falls into “repetitive mode” movements.

         The integrity of BCM is kept unaltered due to continuous transformations of structure-functional and time-isometric discreteness.

         Therefore, the fluctuations of SEPQ and SBQ should remain within the normal cycle. Otherwise, the rapid exhaustion of the reserve and lack of a synthesis of BCM units will re-form QBC aimed at preservation of QBC and neutralisation of damaging effects.
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         Despite the relatively stable SQB, the QBC varies following fluctuations of the SEPQ. Its interaction creates a symmetry in QBC and the structural functional body’s response as a whole. 26
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