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THE DYNAMICS OF BIOPLASMA AND METABOLISM by Wlodzimierz Sedlak

A new look at the dynamics of the living organism from the bioplasma

viewpoint has been consistently developed in Pol ish research since 1967 , thus

since the proposal and definition of the term bioplasma [24J. This was a

consequence of the development of the fundamenta ls of bioelect ronics and work

on the semiconduc tor model of the biological system [25]. The concept of

bioplasma was derived from bioelec tronics , molecular biology and solid state

plasma physics.

A Brief Summary of the Nature of a Physical Plasma

The state of matter defined by the term plasma (Langmuir 1928) has its

own peculiar features differing from other states. An essential property is

~‘e~-’-ra Ithe complexity of charges of bo th signs and of,1atoms ~~nta~i.~ed in an elec trical

quasi—equilibrium. A descrip tion of plasma is made in two dimensions.

e~ rn ~M~-e-ros-c~p4 n41~z. it deals with the reciprocal reactions of electrical components.
eVc~ 

)
~5Plasma continually }eve4..s out its general level of ionization and returns to

the basic state through processes of recombination , a cyclotron effect and

photons obstructed by high—speed electrons . These three processes join in the

emission of radiation in the visual spectrum.

The macroscopic description etribraces the behavior of the p lasm as a

whole . Here it is treated as a conductive fluid , for which the laws of hydro-

dynamics and elec trodynamics are important. Among the phenomena of this

ca tegory should be mentioned magne tohydrodynamic waves with the existence of

magnetic fields . On the micro~~ ca1e and on the macro~,scale plasma is the

generator of electromagnetic waves, in the visual spec trum in the f irs t case

and with a free oscillation in the second. For every discontinuity of the

type of local electrical , magne t ic , chemical , tempera tu re , gravi tational .

acous t i c , kinetic or density ch~inges in thi components , the plasma rea ct s by 
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c~’ rr~~ pocd~~an aberration in its electrical nature , expressed in a ..~~~-t~b-~,e- rad iatiorial

variation.

A characteristic feature of this state of matter is its instability,

the constan t bonding of energy and its losses in degradational processes.

For its “life ” plasma requires a continuous supp ly of energy for the purpose

of guaranteeing an adequa te number of negative and pos itive par ticles in

equilibrium . Therefore plasma requires continuous “heating”, or a suppl y

of energy (stabilization process) for the purpose of covering its losses ,

mainly of the elec tromagnetic type , in degradational processes. The equilib—

n un between these two opposing processes determines the “life” of plasma.

its characteris tics are,~~~sJl . . ‘i~~ d ,ps plasma , b ut none theless

the term plasma is used in solid state physics, as wi th semiconduc tors or

elec trolytes. It is sufficient for the condition of electrical duality of the

particles in equilibrium to be fulfilled . Initially only p—n bonds were called

microp lasma in semiconducters [22], but at present the idea of solid body

plasma is applied to the entire semiconducter mass.

Plasma is a state of matter with exceptional dynamics due to the

collection of energy in it. The energy balance is in an unstable equilibrium ,

and the plasma state is produced continuously through a supp ly of energy and

degrades as a resul t of energy losses , mainly of the radiational type . Plasma

forms continually and decays constantly . Every change in its environment ,

elec trical , magne tic, thermal, chemical , aco us tic or gravitational , deter-

mines a change in its electrical harmonization . Therefore, it is not only a

condenser , but at the sane time a transforme r, of all energy as a resul t of

elec trical activity. Plasma dynamics , so to say ,  is realized on two levels ,

the quantum level as a result of the mutual interaction of charged particles,
ihe

and 1 macroscop ic or plasma dynamics as a whole. Thus electrodynatnic laws are

2
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united with hydrod ynamic laws to form the energetic independence of the

plasma state.

Plasma is piezo—electric , meaning that it is subject to plast ic

deforma tion in a var iable elec trical field , thus producing an acoustic

wave . It is pyroelectrical because its polarization is changed by the

activity of pressure forces of a hydrostatic or temperature type . it is

diama gne tic , bu t can connect lines of a magnetic field and produce magneto—

hydrodynamic oscillations. Finally ,  it is elec trically n~~ tral , but the

individuality of the charged components behaves electrically. Just as do

semiconductors in regard to impurities , it reacts to chemical additives by

changing its electrical state. It possesses laser properti2s , and can cause

forced radiation . From the point of view of dynamic reactions it is universal.

Its “life” is spen t at a high energy level , because it is the excitc~I state

of material , so that a minimal energy deviation in the en\ Ironment is recorded

by a change in its properties , and likewise in its radiation .

Electrical Proper ties of the Basic Biological Mass.

The first hint of a semiconductor in protein [34] was experimentally

verified in a series of tests [23]. It was demonstrated for nuclear gasses

[~lo], li pids , and particularly carotenoids [5) and porphyrins [14]. It was

also es tablished that minimal traces of humidity bas ically change the conduc-

tivi ty of protein. In addition electrical properties of the piezo—electric

type were discovered in amino acids [40], protein , DNA and RNA [9] in many

sugars . Vegetable and animal tissues were tested. It was found that they are

all pie~ o—electric. This is also a feature of many polymers [13]. The same

should be stated about the ferroelectrical properties of biolog i ca l ly  impor tan t

or ganic comp ounds , as well as of ti ssues [~ J .  The pyroelectr ic features of

collagen , nerve tissue , cartilage and connective tissue generall y have been

recently established [2].

3
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The electronic material in the living organism is composed of molecular

semiconductors , for which the band theory of semiconduction is not completely

applicable. According to Szent—Gyorgy i [36) electron mobility is achieved in

three ways. It is possible to distinguish: a) dislocation of electrons of

aromatic and heterocyclic compounds , including pi electrons [151. b) transfe r

electrons between molecular donors and acceptors [8], and c) electrons in

compounds with conjugated saturated and unsaturated bonds .

In addition hydrogen br idges , charac ter istic of pep tide and nucleic

ac id bonds , are the p lace of electron transport. Therefore an organic semi-

conductor has special conditions for charge mobility . Instead of the

positive “holes” of inorganic semiconductors , we find,1pro tons of crys tall ine

struc tures ~~~~~~~~~ an inseparable component of protein semiconductors in the

biological organism. Mobile protons are found more and more often in

mitochondria [191, during elec tronic processes of photosynthesis in chlorop lasts

,~in the work of the enzymatic system [41J.

Hydrogen bridges are also treated as pro ton states , using the name

d r3-~e~ali~e-~ protons. We also meet proton .d.eioea.4~~ a-~4e!i in aqueous compounds

and in ice. Proton mobility in the latter case is somewhat ~Jn~H-~.r than

elec tron mobili ty in metals [43].

A semiconductor achieves movement of charges of both signs, knock ing

out electrons unde~~~
’ffe ct of photons (the photoelectric phenomenon), and

emi tting the electroluminescent photons under the activity of an electrical

field, changes its electrical nature with minimal chemical contamination in

concen trations on the order of 1:l0~ atoms , and provides all kinds of

information by the change5in its electrical features. All of these “v i r tues”

of a prote in semiconduc tor de termine the elec trical proper ties of a bio logical

system.

4 



The functional “heart” of elec tronic eq u ipment in technology is the

p—n bonds forming boundaries between two characteristics of donor and acceptor

type semiconductors . The role of p—n bond is ascribed to hydrogen br idges ,

as well as to the donor—acceptor systems,
1
~~~ suitable pairs of pyrim$dine and

purine bases [211. Bonds of this type can form an amphoteric protein molecule

with a NH
3 

group and a COOH acceptor.

A basic feature of electronic equipment is L~~ varied functioning

based on minimum structural complexities , leading pre cisely to the p—n bond

with the use of the basic semiconductor properties. In addition the variety

of tasks is achieved here with the least demand for matter , whence miniaturiza-

tion of eq uipment. Precision and an unusually low energy supply with exceptional

performance complete the characteristics of electronic equipment .

The analogies between technical electronic equipment and the biological

system constructed of organic semiconductors provided the basis for proposing

an electronic model of a living organism [25]. Work on the model has proved

to be outstanding, beca use it has managed to solve many problems with great
4be~e e~/I /~~sprobability , or at leas t to perce ive them, and p ~-marily_--~~ develop bioelec—

tronics itself.

An Outline of Bioelectronics

Szent—C yorgy i introduced the term bioelectronics [26], apply ing the

fundamen tals of quantum mechanics to organic compounds with semiconductor

properties. He solved some problems or proposed their interpretation, and

~E’a Se S
primaril y created the suppo-rt~ for submolecular biology [351. Independently

of him, A,and B~Pullman , developing quantum biochemistry , provided new data

in the semiconduc tivity of biologicall y impor tant organic compounds which ,

along wi th experimental findings about semiconductivity, provide the basis

for modern bioelectronics.

5
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A turning point was the proposal for a semiconductor model of the

b iological sys tem, with conside rably wide—spread results from the basis of

experimental model fundamentals. A significan t step, as well as something new ,

was the comparison of the semiconductor biological system with technical elec

tronic equipment and t.he4-r theoretical elaborations. Analogous results and

new research prospects were then obvious , the elec tromagnetic theory of life

[26], the electrostatics of a living system [24, 25J, biological laser

processes [291, and biop lasma and its paral1ei~~~
1
ith metabolism [27, 301.

Init ially the ter m microplas ma , appl ied to the p—n bond , was used in

brief for the entire inorganic semiconductor mass. This was justified by the

band theory of semi~ ond uctivity . Further research followed this line [20].

Solid state plasma is a var iation of plasma at low temperature . Electrolytes

are considered according to the same principle in an equilibrium of concentra—

tions dissociative for plasma.

Howeve r, analogies between the biological and electronic systems based

on a semiconduc tor subs trate do not presen t signs of equality between techno-

logical equipment and an animate object. The protein semiconductor is not

independen t , and requires feeding, just as electronic device~~
’ In the living

organism this is achieved by uniting chemical reactions with electronic

processes.

The preeminent dynamics of the biological sys tem , the performance of

various activities with low energy expenditure , independently of of ten

un favorable environmental conditions , and maintenance of live ac t ivity on the

plane t Ear th desp it e them for approx imately 4 billion years , all of these make

biological dynamics espec ially interes ting from the point of view of energetic

conditioning.

Wi thout some additional factor it is difficult to explain a series of

revers ible chemical reactions which do not end their bid irectionil movement 6



after a few fluctuations and do not end up at the dead point of,~~a1ance

between reagent concentrations . Mechanical modeling of evolutionary processes

demonstrated that , w ithout an ex ternal power supply, the development of

life would have come to a quick end [12]. Experimental data on the weakenin g

of~biorhy thms of the human organism,isolated from natural electromagnetic

fields in the environment tend to the same conclusion [42].

It is impossible to explain why weak disturbances in the geomagnetic

field provoke s igns of schizophren ia [31, since this is conditioned biochemi-

cally according to the latest diagnoses [7]. Why should the weak intensity of

low frequency electromagnetic waves , so—called atmospherics , interfere with

the catabolism of?nucopolysaccharides , cations and water? Finally, why should

microwaves , although they do not cause any thermal changes or ionization ,

disrupt the coordinating activity of the vegetative nervous system regulated

biochemically? Nor do we know on what basis changes in an electromagnetic

field interfere with the circadian biochemical rhythm of an organism. In

general the passage from biochemistry to elec tromagnetics and back appears

enigmatic , although indispensable. Are we not faced with a search for a

common factor? Apparently it is bioplasma.

Bioplasma , a New State of Matter

Up to now there has been an increase in facts ascertained without any

r~-ciproe~ l connection . A collection of documentation on the semiconductivi ty

of biologically important organic compounds has increased independentl y of

the more and more numerous proofs of weak luminescence in organisms . Photo—

biology is developing along with these , and,independen tly of it1 the quantum

biochemistry worked out by the Pullman ’s and molecular biology . Specialization

neve r leads to spon taneous integra tion , because this requires some kind of at 
0

least hypothetical idea and of work undertaken in this direction. Despite the

creative idea of bloelectronics of Szent—Cyorgvi in his outline of submolecular

_ _  
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biology, the science of life has remained significantl y reta rded in compar ison

with the development of solid state physics. However, all of the da ta res ulting

from the deve lopment of bioelec tronics ha~~
’èxisted for a shift to biop lasma

as a uniform base for all living phenomena .

In Polish research bioplasma is a result of the development of life

sciences. This is most generally def ined as the energetics of the biological

sys tem through modera ted elec tron states , both of molecular structures and of

chemical processes. In some way plasma B (the term is from A. Cielecki) is

composed of two fractions .

1. The structural fraction , most~Y corresponding to solid state plasma ,

5/ c c  .c re d
is conditioned by the mobile electrons of molecular envelopes. De-~e . .~e~è

elec trons of aromatic compounds , including pi electrons , conjugated structures

of saturated and unsaturated bonds of carbon atoms , and elec tronic passage in

donor—accep tor systems are characterized by mobility. By its very struc ture

an organic semiconducter forms a poss iblity for electron actuation . Thus the
I

structures of organic compounds form the setniconducting environment of plasma.

In addition there has been evolution in the formation of supratnolecular

struc tures , chiefly of two layers , defined in elec tronic technology as

sandwich structures. They form p—n bonds of different electron density .

Hy~ echondria, cell membranes , Colgi’s complex , the endoplasmatic reticulum ,

chloroplasts and ribosomes exhibit sandwich construction . In addtion the

bonds are interpreted in semiconductor physics as microplasma.

Thus both the conditions of electronic architectonics of organic

molecules and their sandw ich struc tures , along with the hydrogen bridges

charac teris t ic of proteins and nucleic acids, form a basis for struc tural

bioplasma , if it can be expressed this way [30]. The production of these

structures is achieved metabolically. In principle the structure is subject8
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to reconstruction or an exchange of atomic elements by new ones. ThVs ~~ it

differs from a nonbiological semiconductor , as well as from an organic one in

a laboratory situation.

Recently work has been undertaken on the quantitative relations of

charges in subcellular structures. Using a diffraction method , the density

of electrons in ’ ,~~~ protein—li pid layers was calculated as follows :

0.~~—O.5l electron/A
3 for protein , 0.334 electron/A 3 for wa ter , and 0.50 elec-

tron/A
3 

for lipids (6), which amounts to 3.7_5.1.10
20 

electrons io protein ,

5.1020 
in lipids , and 3.34.10

20 in wa ter , calculated per cubic millimeter.

2. The second kind of biop lasma , metabolic , is ach ieved thr ough

bioche mical reac t ions of the organism with indirect enzymatic phases of

catalysis , and the creation of radicals and ions. The energy supply fo r

plasma— forming processes could be related wi th  oxidation processes in

mitochondria ,~~~ syn thesis of pro teins in ribosomes and photosynthes is  in

chioroplasts. The generation of p lasma components by chemical means leads

to the introduction of electrons in ~~~ reduction processes , the transfer

of elec trons during phosphorylation , the”liberation in catabolism , and the

produc tion of free positive and negative radicals , as well as of ions ,
,‘)i i~~~~~4t i c~

),

hydrated electrons [161, and hydrated protons , and f ina l ly the ~ii~rtr~~ e~+ec, of

protons [19, 17]. In plasma—forming processes they play a role analogoin to

that of positive holes in an inorganic semiconductor. Indiviudal situations

have been proven experimentall~ and these form a large reservoir of facts

which have not been totally trea ted in the interpre tation of li fe mechanisms .

‘~‘he r~Thus me tabolic biop lasina exists everywhere in the organism ~~~~ a

transfer of matter occurs , and thus excludes only horny par ts , too th ena mel

and atrophied bark cells on trees. Metabolic plasma is a universal energetic

state of an organism , somehow passing through the structural plasma under

9

~~ .. j o  _ 
~~~~~~~~~~~~~~~~~ 0 O_ ~ 0 0~~~o~~~_0. 000 0~~ ~



1

conditions of reciprocal interaction. A particular region of me tab ol ic pla sma

is the subcellular structure of intensified transfer of ~natter , such as

mitochondria , ribosomes . ch io r op lasts and nerve cells in the brain consuming

the greatest amount of oxygen , and thus distinguished by the greatest amount

of catabol ism.

Since plasma is t r ea t ed  in physics as a neu t r a l  e1ecti~~l f l u i d ,

with the laws of hydrodynamics and electrodynamics applied to it , we can

speak of it without exaggeration as a “through—flow” of metabolic p lasma in

O the midst of structural plasma . Both electrical fluids behave according to

their own individuality , but interact reciprocally on each other. Thus there

are two p lasma sys tems in an organ ism , one described up to now in molecular

biology and quan tum biochemis t ry ( s t r u c t u r a l  bioplasma ) and the  o t h e r

expressed in chemical react ions (metabol ic  p l a s m a ) .

Informat ion  and Bioplasma

The two plasma subsystems require an e f f i c i e n t  i n f o r m a t i o n  appara tus

for  the  purpose of c o o r d i n a t i n g  the  work of the ent i r e  organism. lEt must be

added tha t  any hi gh—energy system in an unstab le equi l ibr ium requires  low

i n t e n s i t y  si gnals for  con t ro l .

The double descr ipt ion of p lasma , macroscop ic and microscopic , are

charac te r ized  as it were by two levels of in fo rmat ion  and by the i r  na tures .

These may only be electroma gnetic wave s in the visual  spec t rum or in f ree

rhythms when plasma is t reated as whole . An indispensable proper ty  of p lasma

is radia t ion in the visual  spec t rum (l i gh t  p l a s m a ) ,  and o thers  are e lec t r ica l

and magnetoh y drodynamic waves , both  at low f requencies  [28] .  Thus b iop lasma

is a recipient  of all i n f o r m a t i o n  f rom the environment  and u l t i m a t e l y trans-

forms it into photons.

10
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The quantum emission of photons through a living system is a matter

which has been sufficientl y proven already , both in reference to cells and

0 mitochondria with a characteristic maximum in the long—wave ultraviolet

range of 330—350 mm [4],~~dividing cells [33], -~~ 4 the weak luminescence of

I’ ~~
organisms [18], and ~~ working muscles and nerves [38]. Low frequency electro-

magnetic radiation is noted in the work of the brain , the heart muscles , and

actually all organs . The only open problem remaining is the question of

whether this general radiation of organisms is to be attributed to bioplasma

or not. However, the correlations between the two scales of plasma descrip-

tion and radiational effects are extremely obvious .

Reconstructing the bioplasma situation would require receiving

reciprocal communication from structural and metabolic plasma about their

parameters , and therefore their density, tempera ture , ionization state ,

recoinb ination processes in progress , chemism, magnetic and electrical

situations, pressure , oxidation , anabolic—ca tabolic equilibrium , etc. The

informational system is based on photons generated on principles of electro-

luminescence in molecular or subcellular structures of the sandwich type or ,

on the other hand, with photons of chemiluminescent origin [31].

It seems that the electromagnetic information from the two bioplasma

subsystems mentioned does not exhaust the possibilities. Up to now the set

of piezo—electric features of organic compounds and of tissues has not been

taken into conside ration . In a variable electrical field piezo—elec trics

is a quan tum generator of acoustic waves. Photon and phonon quantum processes

occur together in the environment of a piezo—electric semiconductor. Thus

phonons form a new informational factor in the biosystem. Again they correlate

wi th plasma B be cause,like all p lasmas, it is piezo—elec tric. An acoustic wave

propaga t ing in a piezo—elec tric medium excites electrical oscillations as a

result of changes in polarization.
11



In the final analysis all of the information in the piezo—electric

medium of a semiconductor and plasma turns out to be electromagnetic phenomena.

This extreme ly un iform informational system of the bioorganism is conditioned

0 by the nature of the organic semiconductor of its basic mass [321, Figure 1.

9 ‘0

/3

Figure 1. Diagram presenting biop lasma as an infor mation base in a living

organism. An exchange of electromagnetic information and quantum acoustic

info rma tion takes place between the metabolic and structural bioplasma .

Bioplasma oscillations as a whole are expressed by electrical and magneto—

hydrodynamic pulsation. Key : 1—biochemical reactions , 2—informational system ,

3—elec tronic functions , 4—metabolic plasma , 5—phonons , 6—piezo—electric ,

7—structural p lasma , 8—pho tons, 9—chemilurninescent processes , lO—b iolaser

processes , 11—pro tein semiconductor , 12—elec trical waves, l3—magne tojiydro—
‘1’

dynamic waves , l$—b iop lasma .

Bioplasma appears to be the only relay of the comp letel y encoded

information received and transmi tted in the course of phylogenes is and

on togenes is, beca use onl y it is invariable in its essence and never permits

any deviations of the genetic mutation type. Plasma seems to occasion two 
0
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contradictory evolutionary processes , differ entiation and integration . Despite

far—reaching possibilities of differentiation in density, chemical composition ,

energetics and Individual quantum reactions among elementary components , it

always remains the plasma state. On the other hand It operates in an inte-

grated manner through electromagnetic pulsation modulated by wavelength ,

amplitude , mode , or polarization.

The Spec ifics of Biop lasma

It is absolutely necess ary to add that biop lasma does not at all mean

cytopla~~~ and these two concepts must not be confused . Biop lasma is an

analog of physical plasma , and therefore of the fourth state of concentration

of matter , with the greatest resemblance to solid state plasma , and therefore

does not require a vacuum as an environment (gas plasma), but molecular

fields of organic molecules.

Bioplasma is not composed only of mobile elec trical elements of organic

struc tures and protons from hydrogen bridges and quasi—crystalline aqueous

networks, but is also composed of metabolic transfer produc ts , thus radicals ,

ions and electrons from oxidation reduction processes.

Particular attention should be devoted to hydrated electrons , which

escape as very elementary negative ions and often appear in the environment

of organic reactions , particularl y in the water component [11], and to

hydrated protons , ~ ic h can e f fec tively escape again as ex tremely simple

positive ions , w h i c h  cannot  he l p be ing  of great importance for  p l a s m a — f o r m i n g

properties in connection with the special role of water in th• living

organism [39] and its proton semiconductor nature . Bioplasina is continuously

supplied with new component elements as a result of chemical reactions . This

constitutes its unique peculiarity In nature .

13
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In laboratory situations proteins are not independent semiconductors.

The movement of the charges requi res an energy supp ly, although in the

0 biological situation they may have considerably more conductivity as a

result of water content.

The self—sufficiency of biop lasina is a combination of chemical

processes with electronic processes in the area of the organic compounds forming

the semiconductor mass of the system. In this interpretation , as a result of

the death of an organism, there no longer is any biop lasma, although the

molecular structures of semiconducting proteins and nucleic acids exist , and

chemical reac tions do no t die in the firs t phase , al tho ugh the combi’iation of

chemical processes with the electronic functions of the system is frustrated.

The or igin of bioplasina in two sources , as it were , elec tron molec ular

structures and chemical processes , constitutes its most essential trait~

distinguishing it from solid state plasma, as well as from plasma—forming

transitional states in chemical reactions in vitro .

A sec ond spec if ic feature is the combination of st abiliza tion and

degradation processes of the plasma as a general feature of this state of

matter with catabolims and anabolisni. The rhy~~n of anabolic—ca tabolic

fluctuations is not only a result of the unstable equilibrium of the plasma

state , but is also associated with the reconvertibility of the standardized

chemical processes and of the measured electronic processes of the system.

In add ition the supply of energy in the p lasma stabilization processes is not

obtained exclusively from energe t ic reserves in the environment , but 0

necessar ily requires energy released catabolically , and therefore autogenic

energy . External energy must , as it were , pass through a stage of chemic al

bonding and secondary release wi th indirect processes of the moveme nt of

electrons and free radicals , and this is a mult istage enzyma t ic ca tabolic 0

process.
14 
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Considering the lack of counterparts in nature , we may speak o f

bioplasma as the fifth state of matter. Biological p lasma is responsible

for the dynamics of a living systen , because it unites in itself combined

electronic and metabolic processes and the quantum emission of photons and

phonons. The energetics of the system is unusuall y simp le in its assumptions ,

complicated in its concrete functioning, and is a property onl y of an animate

system. B plasma is not exclusively a solid state plasma , is not suited to

biochemical reac tions alone , and does not represent the onl y electronic

process in a semiconducting protein medium. Here the bloelectronic and

biochemical descr iptions are complementary in comp lementing bioelectronics

through dëmically associated energy and in complementing metabolism by

quantum pho ton and phonon processes , as well as,,~additional sources of energy

in the biosystem not previously considered.

- Bioplasma transcends the nietastable state , wh ich Szent—Gyorgvi pos tu la ted

for the biological sys tem, although in a somewhat different concept. Plasma B

is a “global metas table state”, and represents the moderated play of energetics

of the living organism on the level of general excitation . The descent of

bioenergetics to the basic level is equivalent to death for the organism and ,

looked at from the viewpo int of bioplas ma , is a successive extinction of

metastable states up to the point of no return for renewed excitation . In

plasma physics this is called degradation of the plasma state.

At the same time the metastable bioplasma level determines the low

energy of ac tivation, since eve rything is conducted in a highly energetic

medium. But on the other hand , the evolution o f elec tronic and chemical

processes on the level of total excitation requires only slight ene rgy for

controlling everything, and at the same time makes the structure exceedingly

sensitive to even minimal energetic deviations iii the medium. This explains

15
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the reaction of the entire metabolism to small intensities in electromagnetic

fields when thermal fronts change in the atmosphere .

The metastability of electronic processes is understandable from the

quantum standpoint , but it is more difficult to understand the “metastability ”

of chemical reactions. This does not refer to a single reac tion, but to the

anabolic—catabolic equilibrium , over which the entire enzymatic system

“wa tches”, no less metastable in the antagonistic activity of activators and

inhibitors. The general situation of metabolism as a whole is metastable ,

and therefore the least deviation from the necessary tQlerance for the

rc e p~ ib (e
functioning of the entire unit is pe-r-ceive~-. Plasma B is a to ta l  biomass

state which can be defined as a macroerg state.

Theoretically it is possible to speak of a stable electron—chemical

s tate of an organism, and this is undoubtedly how it should be presented.

It represents the specifics of bioplasma . The plasma s tate of a living

organism unites in itself specified elements , coordinates them and even makes

their existence possible .

Bioplasma is ceasing to be a concept~ and reproduc ing the complex

energetics of an organism is becoming reality. Analogs of this system do not

exist in nature , and every trea tment of Plasma B as only a new solid body

plasma modification is a misunders tanding of its biological nature.

The dynam ics of li fe is an abili ty to control mob ile semiconduc ting

elec trons in the pro tein s truc tures , andA ability to involve photons in the

complex activity of electronic processes with chemical ones and , in this way1

to maintain the reversibility of chemical reactions in the rhythm and range

necessary for the performance of the entire system. In short in a living

organism the dynamics represents an ability to use structural electrons and

chemical transformations to maintain a biolog ical s tate defined by the term

16
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life , with the use of energy  f r o m  a u t o g e n i c  photons  and phonons. The dynamics

of life is bioelectronic and biochemical processes maintained at a high energy

level. All of this pr~ vides one concept of bioplasma .

~ ~0 >~ ~~~~ 9
It must be thought that the 1point eL-so re-tn-rn in the newest biology

will be the proposal of a basic equation which , in formalized shaPe) would

require : M + Be = Bp (M— metabolism, Be—bioelectronics , Bp—b ioplasma). In

essence this is no more than an expansion of the concept of metabolism with

en
necessary emphasis .1 the electronic features of the living system.
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