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COSMOS AND NOOSPHERE IN THE V..VERNADSKY WORKS
(THE PUBLICATION OF HIS WORKS IN THE NATIONAL ACADE MY OF SCIENCES OF
UKRAINE IN HONOR OF THE 150TH ANNIVERSARY OF HIS Bl RTH)

Bukalov A.V.

Department of Physics, International Institute of Socionics, Kiev, Ukraine
-mail: boukalov @gmail.com

In the works of Academician V.l. Vernadsky significant place is occupied by the work about the
biosphere. V.I. Vernadsky considered the biosphere not only as a geological shell of the Earth, as a
special state of matter "covered by the flames of life," but also in the cosmic context. One of the
most important characteristics of the living, he considered the property of chirality, or asymmetry of
biological molecules, discovered by Louis Pasteur, indicating that the living space is severely
anisotropically. He linked it to the P. Curie principle [3]. The reason for this asymmetry is unclear so
far, but so considering that the vacuum has electroweak charge that violates spatial symmetry, this
problem can be solved [2]. The question of the ordering of living matter can also be considered in
the context of the space-time anisotropy in biochemical reactions [4].

The cosmic context of the existence of the biosphere is expressed in its conditionality by many
cosmic processes, including heliophysical ones, previously formed the planets of the solar system
with unique properties in the position of the planets, which are not observed in hundreds of other
discovered planetary systems. The radius of the orbit of the Earth Reaw =4+Rg, where Ry is the
gravitational radius of the nucleus of our Galaxy. Thus, the orbit of the Earth corresponds to the
natural frequency of the nucleus of the Galaxy. Within the framework of the Anthropic principle the
dependence of the parameters of space and the existence of the phenomenon of life are trying to
solve a number of problems of cosmology

We can also indicate some facts that speak about the conditionality of the structure of the biosphere
by the cosmic parameters: the mass of the biosphere is determined by the gravity constant of the fine
structure of the proton and the mass of the Universe myo=/ g,Mu; length of integrated DNA of the
biosphere is the radius of the observable Universe Lpya=Ry; a number of nucleotides in the biosphere
n=/ Gp'l/4; the length of the helical DNA (in vivo) Lsp=(Rn Lp)”z, where the Lp is the Planck length, etc. [2].

V.I. Vernadsky pointed out the geological ages of life. Indeed, in the most ancient rocks (age
4.10° years) found its traces, and the question of the origin of life is transferred to the space plane
(the panspermia hypothesis, etc.). In this case the biosphere as a planetary biocosmical natural
body evolves into a scale of historical, rather than geological, time; it is giving rise to intelligent life —
humanity, and a new form of organization of living and reasonable matter - the noosphere.

Mankind is becoming a new geological force generated by scientific thought, which dramatically
increases the impact of living matter on the evolution of the biosphere. In this case, the science and
technology, generated by it, become a force that transforms the biosphere and has a
comprehensive planetary scale. According to V.l. Vernadsky, the explosion of scientific thought and
the formation of the noosphere is not a short-term geological phenomenon, and it was prepared by
billions of years of evolution of the biosphere and has a natural character. This V.l. Vernadsky
foresight is excellently confirmed by the development of science and technology.
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2. Kaznacheev V., Trofimov A. Reflections on Life and Intelligence on Planet Earth. Germany,
2008

3. Trofimov A. Prenatal Helioimprinting. Palmarium Academic Publishing, Germany, 2012

4. Trofimov A.,Sevostyanova E. Reology.New Concepts,Applications, Methods. Intech,2013, P.39-56

FUNDAMENTAL AND APPLIED ASPECTS OF V.. VERNADSKY'S IDEAS ABOUT
COSMOPLANETARY AUTOTROPHY OF HUMANITY IN THE XXI CE NTURY

Kaznacheev V.P., Trofimov A.V.

International Scientific-Research Institute of Cosmic Anthropoecology, Novosibirsk, Russia
e-mail: isrica2@rambler.ru

Forecasting problems of future evolution, V.I. Vernadsky in his lecture at the Sorbonne in 1925
expressed the the greatest prognostic idea about autotrophy of humanity on the stage of its
transition as the defining geological force to nutrition not only through the chlorophyll mechanism of
transformation of solar energy by green cover of the planet, but also to the life-providing and
intellectual development through the creation of new geocosmic technologies (Vernadsky, 1928).

In studies by ISRICA with modeled weakening of the total vector of induction of geomagnetic
field (GMF) in 300-500 times it was shown that hypogeomagnetic space, in which our Earth
continues to sink, is weak-energetic but very strong in its biotropic influences factor with possible
evolutionary consequences for all living matter.

Under conditions of the short-term prolonged geomagnetic deprivation (10 sessions of 30
minutes for 3 months) there were identified phenomena of "heliophysical expression” of genes (D4,
B1, TNF), disclosure of psychophysiological organism reserves of volunteers (n = 32) with access of
biosystems to the epigenomic helioimprinted memory of related generations to find optimal
solutions in the new modeled geo-environmental conditions. Changes in vector of bio-
cosmophysical conjugations of brain function, cardiovascular and other systems with natural
electromagnetic environment were registered (Kaznacheev, Trofimov, 2008, Trofimov, 2012).

Truly noospheric geocosmic technology can become water systems, free from long-term
pressing of numerous technocratic influences (both pollution and clean, coarse physical and
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chemical additives, outdated systems of filling, delivery, etc.), i.e, this is the water returned to the
pristine cosmoautotrophy nature and to people in its true Universal-holographic incarnation.

In ISRICA the cycle of many years of experimental and clinico - physiological tests of water,
exposed in repeatedly weakened GMF, the device "TRODR" (Trofimov, Druzhinin, 2011) has been
completed. It has been shown that the drinking water positively changes the vector of
biothermodynamic (by estimation of the ratio of stable isotopes 13C and 12C in the tissues of
animals) and the functional organism dependence of the volunteers (by assessing the dynamics of
endothelial function, blood pressure, vascular blood flow, content of lipoproteins of different density
and other parameters ) from cosmophysical indices, estimated by the intensity of fluxes of protons
of different energies at the height of satellite orbits,, Goes "(according to the NACA, USA) (Trofimov,
2012, Trofimov, Sevostyanova, 2013).

"Cosmoautotrophic" drinking water, going back to the man in its most important essential
category in the epoch of such significant cosmoplanetary changes as a new geocosmic technology,
can once again confirm justice of V.l. Vernadsky's statement that "the logic of life and the logic of
mind are different” (Vernadsky, 1928), but can be constructive and synergic in the cosmic
consciousness of humanity.
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"TIME-SPACE-MATTER" BY VERNADSKY: FROM BIOLOGICAL T IME TO TIME OF THE
WORLD

Levich A.P.

Moscow State University named by M.V.Lomonosov
e-mail: apl@chronos.msu.ru

Changes in biological systems can be formalized through the replacement of the elements they
contain: molecular cell metabolism, cell division and cell death in organisms, cells fertility and
mortality in populations, succession of populations in communities, evolutional change of
communities in the biosphere (Levich, 1995a). A method of measuring these changes is the
metabolic clock which is reduced to counting the amount of replaced elements in the system.

According to Vernadsky, both time of biological systems (in generalized sense of "generational
change" (Vernadsky, 1980, p. 163)) and biological space (association of chemicals involving in
biological circulation or association of living organisms in the biosphere (Vernadsky, 1988, p. 285))
are material because of the "realness" of their generating facilities (Vernadsky, 1988b, p. 229).

"Metabolic" view of biological time allows the main problems in understanding the nature of
time: what means the "flow" of time and how the time "flowing"? (In other words, what is the origin of
"becoming" of the world, why the world is changing?) "Biological" response to similar questions is
ascertaining of openness of biological systems at all levels of their organization, existence
themselves of living objects is an indispensable replacement of component elements.

The metabolic model of time (J>?/@ABUs the most common form of motion in Aristotle)
generalizes "biological" view of variability: all the world's existing changing systems are open with
respect to a material substance, consisting of discrete elements. For example, the elementary
particles, the Universe involved in mechanical motion of body, and any other systems for which time
flows, are open.

Metabolic model in the language of systems theory describes "systems with time" as "metabolic
objects" (Levich, 1995b; Levich, 2009): sources (flows) emitting (absorbing) "tails" of discrete
elements of material substance. The flow of time in the model is the change (appearance or
extinction) of the elements of substance, and the space is the association of “tails” of substance of
all metabolic objects. The sources together with the “tails” of substance are called substrate, or
"generalized charges" There is a constructive definition of substance: this is what the sources
(flows) of the world emit (absorb). Metabolic objects combine time, space and matter (both in the
form of substrate, and substance). Metabolic space is not empty everywhere and is material in the
sense pointed above. This circumstance summarizes to the physical world (and, possibly, to space
of mind) Vernadsky's ideas (1988b, p. 229) about the materiality of the biological space. The
examples of metabolic objects are physical charges (Levich, 1995b), somatic cells (Levich, 1995a),
nerve cells (Dziuba, 2006), populations of living individuals (Levich, 2009), cosmological
metabolism of black holes (Shulman, 2009).

Metabolic model radically changes the understanding of the hierarchical structure of natural
systems. Instead relationship between the whole and some part "to consist of" (for example, atom
consists of elementary particles, living cell is composed of molecules, population consists of
organisms ...) the relation "to born", in which the whole is not aggregate, but the source of its
elements.

Metabolic approach allows us to generalize to "extracellular" world the Redi,s principle (1668)
«Omnum vivum ex vivo» (live from a living), introducing different and irreducible one to another
existential status of substrate and substance: substance and field of physics, living cells and inert
substance in biology, mentality and its hypothetic substantial carrier in the study of mind. An
important role of Redi,s principle in time understanding time was already foreseen by Vladimir
Ivanovich Vernadsky (1992, p. 193).

This work is supported by RFBR grant number 11-06-00155a.
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BIOLOGICAL AHARANOV-BOHM EFFECTS AND ELECTROMAGNETI C COMMUNICATION
SIGNALS FROM BACTERIAL DNA

Valenzi V.1. 1, Widom A. 2, Swain J. 2, Sivasubramanian S. *, Srivastava Y.N. *

Centro Studi di Biometeorologia Onlus Roma/Lugano Via Besso 59, Lugano CH
Physics Department, Northeastern University, Boston MA USA
Center for High-Rate Nanomanufacturing, Northeastern University, Boston, MA USA
Physics Department & INFN, University of Perugia, Perugia IT
e-mail: valenzivincenzo@yahoo.it

Pure water and thus biological tissues are repelled by magnetic fields in a manner closely
analogous to superconductors, only with much weaker repulsion. For example, both
superconductors and biological tissues can be levitated on static magnetic field gradients. The
Aharanov-Bohm quantum mechanical phase interference thereby occurs in both biological tissues
as well as superconducting Josephson weak link arrays. An example of such Aharanov-Bohm
quantum phase interference occurs in the Benveniste-Montagnier effect wherein electromagnetic
signals are communicated between distant bacteria of the same species. The DNA rings of the
bacteria exhibit the Aharanov-Bohm phase due to the diamagnetism of the coherent water shells
coating the DNA molecules.
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VERNADSKY IDEAS ABOUT BIOGEOCHEMICAL ENERGY AND EVO LUTION OF OUR
UNDERSTANDING OF THE NATURE OF THE COSMOS

Bakhur A.

e-mail: a.bakhur@mail.ru

Vernadsky ideas about biogeochemical energy opens the possibility of evolution our
understanding of the cosmos. This is due to the fact that the development of the nature of
interaction of the Cosmos and Earth's biosphere moves only within the parallel development of
knowledge.

Initially, our ideas about cosmos are based on astronomy. Then Physics joined the process.

Now the formulation of ideas about the biogeochemical energy creates new opportunities to
form of our understanding of the cosmos. In order to understand the new opening aspects of the
development of our ideas of the nature of the cosmos and their interaction with the Earth's
biosphere we can rely on the following provision: «Living substance is a carrier and creator of the
free energy is not present in any earthly shell in that scale. This free energy is the biogeochemical
energy that covering the entire biosphere and mainly determines its history. This new form of
biogeochemical energy, which can be called the energy of human culture or cultural biogeochemical
energy is the form of biogeochemical energy that currently creates noosphere».

The first attempt to development of our ideas of the cosmos and its interaction with the
processes on the Earth, which are based on ideas of biogeochemical energy necessary to
recognize with hypothesis of passionarity of L.N. Gumilev. One of the provisions of this hypothesis
was "heavenly" origin of passionarity. Gumilev relied on the assistance from N.V. Timofeev-
Ressovsky in the development of this provision about "mechanism" of formation of passionarity.
This assumption were no further development because of its physical properties. It makes wonder
about another mechanism, which is based on the fact that the cosmos is the mental phenomenon.
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REFLECTION OF COSMOPHYSICAL PROCESSES IN STATISTICS OF NUCLEAR ACCIDENT
Belisheva N.K.

Kola Scientific Center RAS, Apatity, Murmansk region, Russia
e-mail: natalybelisheva@mail.ru

The contribution of solar activity (SA) and cosmophysical processes in the accident of nuclear
facilities has been assessed on the basis of data on atomic accidents [1]. For each date of nuclear
accidents the Wolf number (W) were selected. It turned out that all of the most major nuclear
accident distributed into two classes, corresponding to a minimum and maximum of CA with
average values of Wolf numbers (W) 16,5 £+ 2,0 and 123,9 + 8,3, respectively. Moreover, the
Chernobyl disaster (26/04/1986) occurred at a value of W = 18.5. The accident at the Leningrad
Nuclear Power Plant (21.01.1987, Pine Forest), which arose due to unauthorized increase in
reactor power, occurred at a value of W = 10,4. Failure of the third level on the INES scale for
Khmelnitsky NPP (25.07.1996g., G.Neteshin) occurred at a value of W = 8,2. Accident which
occurred at high SA (W = 167,8) is a disaster at the plant "Mayak", Chelyabinsk Region
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(06/19/1948). After the release of the nuclear reactor grade plutonium on running the stated
capacity, there was a fusion of several local uranium blocks with the surrounding graphite due to
insufficient cooling of these units. "Kyshtym" accident (29/09/1957) occurred at W = 235,8, when the
capacity containing 20 million curies radioactivity exploded on the "Mayak" Big accident occurred at
Windscale, UK (10/10/1957) at W = 253,8 because of an error in the operation of one of the two
reactors. The largest accident in the history of the U.S. nuclear power industry has occurred at W =
138 in the state of Pennsylvania, g.Harrisburg, on the nuclear power plants, "Three Mile Island"
(3/28/1979) in the result of series of equipment failures and human errors in the second power plant
, when 53 percent of the reactor core was melted. In the UK, g.Sellafild,in the plant to reprocess
spent nuclear fuel occurred accidental release of iodine-131 (15.03.1979) at W = 162,4. in Spain,
g.-Vandellos on NPP "Vandellos" was the largest accident in the history of nuclear energy in Spain
(19.10.1989) due to a fire at the first power plant, W = 159,4. These examples represent only a
fraction of accidents that occurred on the minimum and maximum of the CA. It is believed that the
influence of the SA on the psychophysiological state of the personnel of nuclear facilities and
nuclear power plants could make a contribution to human error in the event of emergencies. In
addition, it must be assumed that the impact of the SA and agents associated with it, and the
presence of other predisposing factors to accidents, may affect the equipment of nuclear facilities,
in certain periods of time, reducing the reliability of the technical systems. Analysis of accidents at
nuclear power plants around the world shows that accidents occur during connections and
oppositions of the Moon with the objects of the solar system [1]. Probably, these compounds affect
the rate of radioactive decay, which depends on CA, the distance between the earth and sun and
other influences from [2, 3]. Although the mechanisms of action of cosmophysical agents on the
psychophysiological state of the personnel and technical systems Nuclear Power Plant remain
unclear, however, their contribution to the safety and security of nuclear facilities can not be
ignored. The experimental evidence supporting the impact of cosmophysical processes on the
psychophysiological state of the human body will be presented in this report [4, 5].
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EFFECT OF ALTERNATIVE MAGNETIC FIELD ON PLANTS GRAV ITROPIC REACTION
UNDER THE CONDITIONS OF ABSENCE OF STATIC COMPONENT S OF MAGNETIC FIELD

Bogatina N.I. ' Sheykina N.V. 2

Institute for Low Temperature Physics & Engineering of National Academy of Science of Ukraine, Kharkov, Ukraine
-mail: n_bogatina@rambler.ru
National University of Pharmacy, Kharkov, Ukraine
-mail: sheykina@ukr.net

To check our hypothesis of the influence of static and combined magnetic fields on the biological
objects the investigation of alternative magnetic field of different frequencies and amplitudes on the
biological objects was fulfilled under the conditions of absence of static magnetic field components.

All measurements were treated in superconductive magnetic shield with warm volume. The
magnetic field from 5 nT up to 43 nT may be frozen in the shield. The magnetic noise may be
decreased for the leaden bulk shield until the level 0.2 n- /Hz®® at the frequency 50 Hz and less
(approximately by 100 times less than in u-metal shield). The region of 1/f noise is displaced to 0.01
Hz compared with 0.5 Hz in p-metal shield.

2-days germinated seeds were located in the remained frozen magnetic field. The alternative
component was created by means of solenoid, located in the shield. The seeds were germinated so
that the roots were straight without curves.

The roots were located parallel to the Earth and so perpendicular to gravitation force and
alternative magnetic field direction. The roots were located in the damp (with 100% humidity)
chamber with constant temperature (changes were less than 0,2 during a day)

The dependences of angles of cress roots divergence from the horizontal place on time at
wide region of amplitudes of alternative magnetic field (from some nT until 50 pT) and wide
diapason of frequencies (from parts of Hz until 50 Hz) were studied in detalils.

It was found that the gravitropic reaction has the threshold at the curve of dependence of roots
divergence angle on amplitude. At amplitudes less than 1.3 uT the gravitropic reaction of cress
roots was decreased essentially. But at the amplitudes more than 4 uT the gravitropic reaction
didn’t differ from the reaction in static magnetic field with the same induction.

The magnetic field (it didn't depend whether it was alternative or static) from some amplitude
began to influence on the reaction studied. The influence consisted in the essential increase of
gravitropic reaction (see fig.)
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Fig. Dependence of angle of root divergence from the horizontal place at the frequency of
alternative component of magnetic field f= 6.85 Hz on the amplitude of the alternative component of
magnetic field.

Curve F corresponds to time 0.5 hour, B -1 hour, H — 1.5 hours, D — 2 hours.

The explaining of the effect follows from two hypotheses:

- taking into account of membrane electric field;

- Ca ions flow by narrow directed stream.

The roots in the alternative magnetic field are located the part of time in zero magnetic field and
so it leads to decreasing of gravitropic reaction. In magnetic field that has the amplitude more than
of definite magnitude the ion bunch widens and captures more channels. So the gravitropic reaction
has to accelerate until the definite limit. The limit is determined by ions free length.
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PHYSICS OF NOOSPHERE BY V..VERNADSKY QUANTUM STRUC TURES OF LIVE
ORGANISMS AND DEVELOPMENT OF MANKIND

Bukalov A.V.

Department of Physics, International Institute of Socionics, Kiev, Ukraine
e-mail: boukalov @gmail.com

The analysis of the V.l.Vernadsky concept of the noosphere [1] enables us to raise the
question of its possible material substrate. As it was shown previously [2, 3], living organisms,
including human, may have a hierarchy of superfluid quantum structures or bodies consisting of
light elementary particles - levions. These quantum structures related to mental processes. If we
consider the development of humanity as a species, then we can consider the set of quantum
structures and people, that is, humanity, and the connection of their characteristics, such as the
masses, with the history of mankind and the growth of the world population.Hierarchical plurality of
quantum structures of mankind as view Homo Sapiens Sapiens determines also mankind evolution
as single whole. Numerous resonances between frequencies of quantum structures of mankind and
the separate person feature stages of historical development of a noosphere as sphere of mind by
V. I. Vernadsky, proportional to growth of the population of the Earth. In this case, it is possible for
each individual the resonance with the quantum stru ctures of all of humanity, responsible
for mental activity. It is nothing like a physical expression of the resonance of the
noosphere, or sphere of mind by V. I. Vernadsky wit h a separate human . In this resonance
mankind entered in the 20th century with the growth and development of the world's population.
Since the energy of a person can be expressed by formulas m, ¢t = My , and mgg ¢ =

M,s, this resonance is described by equality of frequencies of the human and the noosphere as a
developing levionic quantum structure: M, = My, as the physical expression of the interaction
between the human and the noosphere. In the 0 + 150 years BC the mass of the noosphere was
equal to the mass of the human brain, that is the following condition of the resonance frequency:
Mys = Mg, Thus, the current cumulative human development and the passage of the
resonance point of the mental structure of mankind and the human brain related with the beginning
of our era. It correlates with the development and spread of the Christian, and later Islamic, religions
and civilizations. The resonance of the mental structure of mankind, or the noosphere, with the
human brain at the beginning of a new era has led to the development of social consciousness of
mankind as a whole. In the middle of the 20th century, rapid population growth has led to the
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increase in mass of the noosphere, which from the mass equal to the mass of the brain, in the
beginning of our era, and passed the mass of a child in the Middle Ages reached the average mass
of the physical body of the average man. This period is an obvious way correlated with the evolution
of the industry and the creation of modern science and technology, high medical advances, exit of
mankind in outer space and the intensive development of information technology. From 1985, when
the Earth's population has exceeded 6,19-10° people and reached the resonance of the noosphere
as the quantum integral structure with the frequency of the physical body of an adult man. At this
moment mankind has entered the information age of i ts evolution . It is characterized by the
emergence and widespread proliferation of personal computers, the global information network,
universality and accessibility of mobile communications and the development of nanotechnology,
the appearance of psycho-informational technologies [4].
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«INFORMATIONAL COPIES» OF MEDICAL DRUGS TRNSMITTED VIA INTERNET ON
COMPACT DISCS AFFECT STABLE NON-EQUILIBRIUM STATE O F BICARBONATE
AQUEOUS SYSTEMS

Buravleva E.V., Vilenskaya N.D., Malishenko S.I., V oeikov V.L.

Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia
e-mail: v109028vl@yandex.ru

Free radical reactions with reactive oxygen species (ROS) participation spontaneously and
continuously proceed in aqueous systems containing bicarbonates, to which all natural waters
including drinking waters belong. These reactions are always accompanied with the generation of
portions of high density energy equivalent to photons in visible and UV-ranges. Therefore bicarbonate
aqueous systems possess the properties of far from equilibrium, energetically excited (active)
systems. Energy activity (EA) of bicarbonate aqueous systems may be evaluated by measuring the
intensity of a photon emission wave in the visible range of the spectrum developing after addition to
water of a bolus containing Fe(ll) salt in micromolar-submicromolar concentration range. The higher is
the intensity of free radical reactions proceeding in bicarbonate aqueous solutions the larger is the
intensity of a photon emission wave. Intensity and other properties of the processes with ROS
participation that altogether characterize their EA and that may be evaluated using Fe(ll) test are
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dependent upon fine structural-dynamic properties of bicarbonate aqueous systems. As we have
demonstrated before EA depends not only upon chemical composition of aqueous systems, on the
temperature, on their illumination, but is also influenced by the action of different environmental
factors, in particular of geomagnetic storms, Solar and Moon eclipses [1]. Therefore, EA of
bicarbonate aqueous systems, conditioned by their fine structural-dynamic properties may serve a
sensitive indicator of ultra-weak factors, influencing water by resonance mechanism.

Here effects of “informational copies” (IC) of medical drugs Preductal®, Arbidol®, and Tyroxine
upon energetic activity (EA) of artesian hydrocarbonate waters “BioVita”, “Svetla” and “Cone Forest”
were studied. ICs of these particular medical drugs was chosen because they are known to
influence bioenergetic processes in and organism, in particular they affect red-ox processes. The
technology of preparation of ICs of medical drugs and the procedure of the transmission of
informational copies via Internet are described at the Internet sites www.dst-fund.ru/projects/01/ and
www.newpharm.ru. ICs of the respective medical drugs was downloaded on clear Compact Discs
(CD) from the site www.newpharm.ru according to the recommendations provided at this site.
Control CDs obtained by keeping a clear CDs in a CD-ROM of a working but not connected to
www.newpharm.ru site computer for the same period of time as was needed to obtain an “informed”
CD. Flasks with tested water were installed on an “informed” or a control CD and were kept there
for different periods of time under the identical conditions of temperature and illumination. After this
EA of water samples were measured and compared.

It has been shown that in 14 experiments out of 24 performed during the period from 09.2012
to 03.2013, Preductal ICs statistically significantly attenuated EA of “BioVita” as compared to the
control after 24 hr incubation of water on CDs. Out of 16 experiments with Arbidol ICs performed in
September-December 2013 significant enhancement of EA in “BioVita” and “Cone Forest” was
observed in 9 trials. However in February and March 2013 in 13 experiments out of 21 attenuation
of EA of water under the action of Arbidol ICs was registered. Enhancement of EA in water “Svetla”
in 7 experiments out of 9 after only 2-4 hours of its incubation on CDs with Arbidol ICs was
observed again in April-May 2013. the same time period statistically significant enhancement of
EA of water “Svetla” incubated for 2-4 hours on CDs with IC of Tyroxine was observed in 9
experiments out of 12. In most of the experiments where no significant difference between
experimental and control water samples was observed “informed” CDs used were prepared more
than 3 weeks before their usage. This could be explained by the gradual loss of the ability of the
“informed” CD to influence energetic activity of bicarbonate water standing on it. Thus CDs
“charged” with ICs of medical drugs may for some time change structure-energy properties of water
without direct contact of a CD with water. Besides there are indications that there exists seasonal
specificity of water reaction to such informational influences.

In general, our data agrees with the principle of transfer of biological activity of chemical
compounds on aqueous systems discovered by J. Benveniste [2] and confirmed by other authors,
but in our case more convenient and more easily reproduced technology to obtain biologically active
agueous systems was used.
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JACQUES BENVENISTE AND "MEMORY OF WATER": FROM ULTR A-HIGH DILUTIONS TO
TRANSFER OF BIOLOGICAL ACTIVITY OF CHEMICAL COMPOUN DS VIA ELECTRONIC
NETWORKS ON WATER

Voeikov V.L.

Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia
e-mail: v109028v1l@yandex.ru

In June 1988, the journal Nature published an article authored by 13 scientists from 4 countries
(France, Israel, Italy, Canada), which reported that aqueous solutions of antibodies against the cells
of the immune system cause a physiological response of the cells, even at dilutions of the stock
solutions of antibodies 10™?° fold. Obviously such solutions could not contain a single molecule of
the original antibody, and their biological activity is contradicts to the generally accepted ideas about
the molecular mechanisms of biological processes regulation by biologically active substances
(BAS). The authors suggested that the transfer of biological information through serial dilutions
could be associated with a stable and specific to a given BAS change in the molecular organization
of water. This prospective property of water was later called ‘the memory of water". The leader of
the team a renowned and authoritative French immunologist, Jacques Benveniste, and the
reviewers were unable to detect systematic errors in the article. Perhaps for these reasons Nature
editors could not reject the article. However, the publication was accompanied by a commentary
which stated that “there is no physical basis for such an activity," and that the editors will send a
commission to examine the reproducibility of experiments. The Commission, in which there were no
experts, immunologists, but there was a magician - a "specialist" to expose the deceptions stated
that not all experiments yield a positive result. Editor in Chief, J. Maddox in the article published in
Nature accused Benveniste in a delusion. These two publication were the start of a scientific drama
that has not subsided to this day. Although the results of Benveniste later have been confirmed in
several independent laboratories, the writer and the researcher of this problem Michel Schriff noted
that « homeopathic dilutions” and "Memory of Water " are two expressions capable of turning a
peaceful and intelligent person into a violently irrational one”.

The report will discuss the historical background of J. Benveniste discovery, review the results
of other researchers, including Russian authors, confirming the basic scientific fact - the presence of
biological activity in aquatic systems obtained from stock solutions of biologically active substances
through a series of dilutions at which no single starting molecule of BAS is left in the system.
Besides, according to different authors physicochemical properties of these aqueous systems are
different from those of ordinary water. Especially important are the results of the group of scientists
headed by Academician Al Konovalov, who proved that the water in the course of successive
dilutions of BAS acquires special properties only if it is not shielded from external electromagnetic
fields. This result confirms the initial Benveniste conjecture that the activity of BAS is related to their
electromagnetic properties and that water is able to perceive and capture EM- signals. Basin on this
idea Benveniste developed the method of information transfer from the aqueous solutions of BAS
via electronic networks to target cell suspensions or to water, that acquires the properties of the
BAS. He also succeeded to "capture" signals characteristic to specific BAS on the standard
recording media, and then using electronic networks to transfer them to the water or to aqueous cell
suspensions located at any distance. These surprising results are reproduced in a number of
independent laboratories. One of the most exciting discoveries in this field was made by Nobel
laureate L. Montagnier. He found that specially prepared highly diluted solutions of DNA
representing genes of bacteria and viruses are the sources of electromagnetic radiation. Clean
water irradiated with them acquires the properties of the matrix for the synthesis of specific DNA
sequences, and synthesis of DNA molecules with nucleotide sequence identical to that which
served as the source of the original signal was successfully performed in such water. A group of
Russian researchers and physicians with the assistance of the DST Fund (www.newpharm.ru)
realized the technology of the transfer of “informational copies" of medical drugs at any distance
and has received positive data in the treatment of a wide range of diseases using this technology.
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The statistics on the use of this technology in medical practice, as well as the results of studies of
effects of "information copies" of BAS gained by the technology on biological and physico-chemical
properties of water will be presented.

Phenomena described above cannot find appropriate explanation in the frame of the generally
accepted concept of the biological mechanisms of action of BAS, based on the "lock and key"
mechanistic model. Sustained changes in structural and energy properties and biological activity of
aqueous systems (drinking water, saline, cell culture media) under the action of external physical
fields of very low intensity also do not fit in the frame of the currently accepted model of water as a
system of "flickering clusters" constructed on the basis of the network of hydrogen bonds. However,
all these experimentally proven facts may find their consistent explanation if they are analysed from
the perspective of quantum electrodynamics, the resonant interactions [G. Preparata, E. Del
Guidice], as well as new and experimentally proven understanding of water as a stably non-
equilibrium heterogeneous (multi-phase) dynamic structure [G. Pollack].
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MICROORGANISMS - FROM NANOPARTICLES TO BIOELECTRICI TY

Voeikova T.A., Emelyanova L.K., Novikova L.M., Kres tyanova I.N., Debabov V.G.

State Research Institute of Genetics & Selection of Industrial Microorganisms, Moscow, Russia
e-mail: voeikova.tatyana@yandex.ru

It is known that microorganisms play a global role in nature and is widely used in various
spheres of human activity. Microorganisms are producers of biologically active substances -
antibiotics, vitamins, enzymes - and their use in this role has led to the creation of the
microbiological industry, and production of various drugs. Under natural conditions, bacteria,
actinomycetes and fungi provide degradation of complex organic compounds into simple inorganic,
which are then absorbed by plants. Life activity of microorganisms is a critical factor in recycling of
elements in the biosphere (the crust). Microorganisms reduce salts and oxides to the free metals,
reduce sulphates to sulphides and oxidize sulfides to sulfates.

Here we’'ll consider the unusual and yet unexplored properties of microorganisms, which in
recent years has received increasing attention of scientists and biotechnologists. About 10 years
ago it was found that nanoparticles of different shapes and sizes may be prepared using a
microorganism. Existing methods for the preparation of nanoparticles by chemical or physical
means are complex and involve the use of toxic chemicals, heat and pressure. The industrial
demand in the nanoparticles is high. Nanoparticles of metals and metal salts have a number of
unigue optical, chemical, and electrical properties. They are used in the manufacture of solar cells,
lithium batteries, capacitors, a new generation that have a conversion efficiency and energy storage
near to the theoretical maximum. It turned out that synthesis of nanoparticles by microorganisms is
widespread in nature and can be adopted for their production in artificial conditions. Preparation of
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nanoparticles using microorganisms is carried out in agueous solutions at low temperatures and
atmospheric pressure without the use of toxic substances. For the biosynthesis of nanoparticles
microorganisms of different types are used, wherein the synthesis, the efficiency of formation,
morphology of the particles, the dispersion can vary considerably. The particle size also varies -
from a few to hundreds of nanometers. Microbiological synthesis of nanoparticles can be produced
intracellularly, on its surface and in the culture medium. The last case is almost the most interesting
because it facilitates the isolation and purification of nanoparticles. At present, production of
nanoparticles by microorganisms is described in hundreds of examples, but, surprisingly, the
mechanisms of this process are not clear even in the most general terms.

Another unusual feature of micro-organisms is the generation of electric current in the
processing of organic substrates by bacteria-electrogenic. This group of bacteria has been
discovered more than 10 years ago and has since been extensively studied to determine the
mechanisms of generation of electrons, as well as to search for alternative sources of energy from
renewable organic raw materials. These bacteria produce electrons, pass them on the external
membrane of the cell, from where these electrons are transferred to various acceptors. Electrode of
a microbial fuel cell (MFC), can act as a possible acceptor wherein the bacteria in the anaerobic
anode chamber consume organic matter, produce electrons and transfer them through the circuit of
the cathode located in the cathode chamber. As a result, an electric current is recorded.
Optimization of MFC performance can go through the improvement of engineering structures of
MFC, and also due to genetic modification of electrogenic bacteria. We obtained a fundamentally
new mutants of electrogenic bacteria Shewanella oneidensis MR 1 with a higher level of production
of electrons, which showed a greater MFC current generation.

In 2013, the electrogenic bacterium S. oneidensis MR 1 and its mutants with increased
production of electrons have been placed on board an unmanned space ship BION 1 and were in a
space orbit for 32 days. One of the objectives of this experiment was to study the viability of
bacteria on various nutrient substrates for the establishment and operation of MFC on board of
space stations. All the strains of S.oneidensis MR 1 demonstrated a high level of viability. It is
known that during long space missions large amounts of organic waste is produced, and there is
the problem of its utilization. These wastes may be used as substrates for processing bacteria while
obtaining a further alternative source of electrical energy. The results are promising for the further
work on the creation of MFC for bioelectricity in artificial anthropoecosystem such as orbital space
stations and interplanetary ships.

This project was supported by the Russian Foundatio n for Basic Research ? 13-04-
00220
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NEW FINDINGS IN THE EARTH SCIENCES AND THEIR RELATION TO TECHNOLOGICAL,
SOCIAL, MEDICAL AND BIOLOGICAL CHARACTERISTICS

Gamburtsev A.G. *, Perov S.P.?, Perov A.S. 3, Pokazeev K.V. *

! Schmidt Institute of Physics of the Earth. Russian Academy of Sciences, e-mail: azgamb@mail.ru
Central aerological observatory, e-mail: sperov35@mail.ru
Peoples Friendship University; e-mail: avorharp@mail.ru
* Moscow State University, Department of Physics, e-mail: sea@phys.msu.ru

New scientific fundamental principles in the geosciences have been established in the last
decade, 1) deteministic processes in weather and climate have priority over random stochastic
ones. Further mention above leads inevitably to the 2)nd important inference: so called the time
limit of forecasting (f.e. for weather change) is not exist! 3)d one is: we deal with open physical
system that is resonant one. It is shown the role of resonant gravity tides in the dynamics of the
atmosphere and the ocean is underestimated. The reasons of a wrong estimation of a role of the
tidal phenomena in geophysics are explained. Hence such processes hold the greatest promise for
increased some qualitative forecasting conclusions concerning natural hazards and accidents. That
gives also the possibilities of development of new technologies for control and modification of
weather and climate in correct direction. It is likely that in the coming decades Nikola Tesla
prediction of the optimal and "sustainabled" distribution of precipitation in areas of the world will be
carried out. Thus the possibility of optimal and equitable distribution of major natural resource of the
XXI century - fresh water arises.

The examples of the analysis of geophysical and meteorological conditions prior to and during
the Chernobyl accident on 26 April 1986 is being provided..

Currently taking into account geospatial relations new approaches to forecasting climate
anomalies, water, weather events (tropical cyclones, monsoons rains), earthquakes are being
developed (Vinokurov, Ponko, 2013; Sidorenkov, 2011; Perov, 2012). The methodology allows us
to compute the location of future barometric depressions and anticyclones, droughts, water
shortages and floods with almost unlimited in advance ...... was designed super long-term forecasts
of regional climate, lake levels, water availability ..... showing a high practical significance"
(Vinokurov, Ponko, 2013).

The lunar-solar gravitational tides, apparently.can have a significant impact on the processes in
the biosphere, technological and social spheres. In particular, the analysis of air, road and ralil
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accidents and incidents over the past year shows a significant correlation with the days of extremes
of the Earth's rotation rate (EERR)). In this case, apparently, as in the case of Chernobyl, a purely
man-made (related to natural) factor can act as well as a human, subjective factor (but too
apparently related to the primary — natural).The report discusses the results of the new analysis of
the series of emergency calls within Moscow from 2006 to 2011 on weekdays.. Specifically low
level of calls fall on Saturday and Sunday, there is a minimum call on New Year period and a
maximum in the first 10 days after the New Year. Spectral-temporal diagrams (as a results of Fast
Fourie Transform) demonstrate good record rhythms with periods of 7 and 3.5 days periods. These
rhythms are common to all diseases without exception, including emergency calls, on the occasion
of birth and preterm delivery!. Similar periods are known and pointed out in the meteorological
processes. A week-long period is in EERR and in the solar activity. This question is analyzed..

We discuss new results in "experiments on himself* (S.Perov) on the variability of the
parameters of the cardiovascular system, (systolic and diastolic blood pressure, pulse) at an altitude
of 12 km during the flight on the route Moscow - Abu Dhabi - Tokyo (and back), in Moscow and St.
Pereterburg underground (tube) () trains at the intersection of faults associated with the Neva river
and its tributaries, and the Moscow river and controlled impact of physical factors ( temperature,
humidity, pressure of air and water) in the fithess center.
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MAGNETIC SCREENING SYSTEMS ON THE BASE OF AMORPHOUS AND NANOCRYSTALLINE
SOFT MAGNETIC ALLOYS

Gorynin V. *, Peskov T.V. !, Vasilieva O.V. *, Shchegolev B.F. **, Surma S.V.>

'Federal Construction Materials Institute, St. Petersburg. Russia.
2Almazov Federal Heart, Blood and Endocrinology Centre, St. Petersburg, Russa.
®pavlov Institute of physiology RAS, St. Petersburg, Russia.
e-mail: prometey_35otdel@mail.ru

At the present moment there are many papers devoted to electromagnetic fields influence on
technical and biological objects. It is known that electromagnetic fields of all ranges influence health
and work capacity of human beings.

Magnetic fields should be counted as the most important ones when speaking about influence
on biological objects because of their high penetrability. As a component they increase sufficiently
electric fields effect when acting simultaneously.

To provide wide and mobile application of magnetic screening systems it is necessary to use
materials with high magnetic characteristics (high permeability, low coercitivity, residual magnetic
induction close to zero), low eddy-current loss at field variables, high thermal stability.

In FSUE «CRISM «Prometey» a prospective technique for production of roll screening
composite materials on the base of amorphous and nanocrystalline ribbons is developed and
patented. Such materials have higher permeability and better technological characteristics than
traditional materials for magnetic screening systems (permalloys, electric steel, etc.). Such
properties can be reached by a thermal treatment of the amorphous ribbons within thermal range
from Curie temperature to crystallization temperature when nanocrystals appear.

The produced materials are appropriate for static magnetic shields and electromagnetic shields
production for different purposes. Thereby they are used as a structural element of a screened
cable (joint design with Group of Companies «Sevkabel»), of screened protective clothes,
hypomagnetic chambers and screened rooms for conducting calibration of instruments, magnetic
sensitive measurements and medicobiological investigations. The paper presents the results of joint
investigations with different medical institutions specializing on features of hypogeomagnetic fields
influence on living systems. The paper shows that magnetic screening systems can find wide
application in practical medicine and also in prospective space research.
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GEOPHYSICAL AND SPACE PROCESSES AND THEIR INFLUENCE ON A MAN’S HEALTH
Grunskaya L.V., Leshchev I.A., Shirobokov A.V.

Vladimir State University
Vladimir Region Medical Inspection Department of the Ministry of Internal Affairs (MIA) of Russia

The work is done by Vladimir State University together with Russian Consumers’ Supervision
Office (RCSO) of Vladimir region and Vladimir region Medical Inspection Department of Russian
MIA. There has been done the analysis of the statistical data interconnection of road transport
accidents (RTA) in Vladimir region with the geophysical and heliophysical factors [1,2].

For the time of 2001 to 2006 a considerable correlation between the vertical component of the
electric field intensity, Earth magnetic field, Wolf numbers and RTA quantity and the amount of
victims in Vladimir region was exposed at some sections of time series (table 1).

Table 1. Correlation coefficients with error probability p for the lost and injured quantity as a
result of RTA, THEIR AMOUNT IN Vladimir region and the electrical field intensity, the Earth
magnetic field, Wolf numbers for the period of 2001 to 2006.For the time of 2001 to 2006 a
considerable correlation between the vertical component of the electric

Analysed processes Dates Correlation .

coefficient| '
RTA and Wolf number (S) 28.06.2001-29.08.2001 0,45 |@0,001
Lost people as a result of RTA and Wolf number (N) 19.07.2001-19.09.2001 -0,46 | (0,001
Injured as a result of RTA and Wolf number (S) 19.07.2001-19.09.2001 0,39 0,01
Lost people as a result of RTA and geomagnetic field |10.07.2002-21.08.2002 -0,41 0,01
Injured as a result of RTA and Wolf number (N) 11.07.2003-11.08.2003 -0,46 0,01
RTA and Wolf number 13.02.2004-25.03.2004 -0,46 0,01
RTA and Wolf number (N) 30.01.2004-11.03.2004 -0,41 0,01
RTA and Earth electrical field 28.01.2005-28.02.2005 -0,574 | ,001

Lost people as a result of RTA and Earth electrical field|22.03.2005-02.05.2005 0,493 |Q0,001
Lost people as a result of RTA and Earth electrical field| 23.08.2005-03.10.2005 -0,492 | (0,001

RTA and Wolf number (S) 17.01.2006-19.03.2006 -0,43 | (0,001
RTA and Wolf number (S) 27.11.2006-28.12.2006 -0,61 | Q0,001
Lost people as a result of RTA and Wolf number (N) 21.03.2006-21.04.2006 0,70 0,001
Injured as a result of RTA and Wolf number (S) 03.11.2006-04.12.2006 0,63 0,001

To analyse the chance rate of appearance of sections with considerable correlation coefficients
there was realized a comparison of the correlation coefficient distribution between 2 random series
and the correlation coefficient distribution between the series of the analysed processes. The
exposed sections of considerable correlation dependence for the time series of RTA amount, lost
and injured as a result of RTA in Vladimir region and the Earth electrical field intensity, geomagnetic
field, Wolf numbers for the period of 2001 to 2006 testify to the presence of correlation between
these processes. The comparison of the histograms shows to non-accidental nature of appearance
of time series sections with considerable correlation between the vertical component of the
electrical field intensity, the Earth magnetic field, Wolf numbers and RTA quantity, the quantity of
injured in Vladimir region.
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SOLAR AND INTERPLANETARY SOURCES OF GEOMAGNETIC STO RMS: A REVIEW OF
RECENT RESULTS

Yermolaev Yu.l., Nikolaeva N.S., Lodkina |.G., Yerm olaev M.Yu.

Space Research Institute, Russian Academy of Sciences, Moscow, Russia
e-mail: yermol@iki.rssi.ru

In our report we briefly review the modern concepts of the solar—terrestrial relations responsible
for the transport of solar disturbances and for the generation of magnetic storms on the Earth [1].
According to current views, there are two basic chains (scenarios) of energy transfer from the Sun
to the magnetosphere. Scenario 1: solar disturbance (coronal mass ejection (CME )) P
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interplanetary CME (ICME , ejecta, and magnetic cloud (MC )), including the southward IMF Bz
component as inside of body of ICME as well in compression region (Sheath) before ICME P
magnetic storm. Scenario 2: coronal holes that form high-speed solar wind P interaction of a high-
speed stream with the preceding low-speed stream and the formation of the IMF compression and
deformation region (corotating interaction region (CIR )), which includes the southward IMF Bz
component P magnetic storm. The probability of generating magnetic storms by different solar and
interplanetary phenomena is quantitatively estimated. The efficiencies of generating magnetic
storms by different types of solar wind streams are compared [2].
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8, No. 1, pp. 5-35., see http://solarwind.cosmos.ru/txt/'yermolaev_p.pdf)

2. Yermolaev, Y. I., N. S. Nikolaeva, I. G. Lodkina, and M. Y. Yermolaev (2012), Geoeffectiveness
and efficiency of CIR, sheath, and ICME in generation of magnetic storms, J. Geophys. Res.,
117, AOOLO7, doi:10.1029/2011JA017139.
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SPACE AND PHYSIOTHERAPUTIC CONTROL OF BIOLOGICAL TI ME
Zaguskin S.L.

SPP «Kvant» space instrumentation and Research Institute of Physics, South Federal University,
Rostov-on-Don, Russia
e-mail: zaguskin@gmail.com

In the course of evolution the rhythms of sol-gel transitions in living cells ompartments are
consistent with the usual cosmic rhythms. Phylogenetic and ontogenetic adaptation of biosystems
enshrines their optimum morphology. The rhythms of the Cosmos design hierarchy of biosystems.
In the phase of external energy biosystems deficiency reduce activity and restoration processes. In
the phase of increasing the available energy biosystems would use it on the biosynthesis, growth,
development. Biosystems memory has sensitivity to biologically meaningful space rhythms and
reduces it to interference. The usual external rhythms adjust endogenous biorhythms, reducing
energy costs. Unusual powerful external influences cause desynchronosis if they exceed the
reserves of self-control. Homeostatic power of biosystems determines the range of allowable
deviations of parameters of jet lag without loss of stability. The biological clock of any cells based on
energy priorities change authorization processes that vary in intensity and inertia. Change of
direction of motion of the pendulum going through the harmonization of appropriate rhythms sol-gel
transitions in regulating cell function and biosynthesis. The integrating factor for harmonizing energy
rhythms of organs, tissues and cells in the body are the rhythms of the central blood flow. They
define and refine based on morphological characteristics of rhythms of blood microcirculation. The
rhythms of sol-gel transitions in the cells reflect the level of responsibilities, and biosynthesis of cell
energy. Violation of them under adverse external effects and pathology may be corrected in two
ways (see figure). The first one is the natural prevention and correction of biorhythms in ecologically
adequate environment under the influence of the usual cosmic influences. The other way is the
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impact of physiotherapy and biofeedback mode with the rhythms of the central biosynchronisation
bloodstream by signals from sensors pulse and respiration on the patient's body. Developed
methods of chronodiagnostic reveal system and hierarchic desynchronosis early preclinical stage of
the disease. They distinguish between age and pathological changes and predict the dynamics of
the disease and the effectiveness of the prescribed treatments. Developed appliances and tools
online chronodiagnostic and biocontrol chronophysiotherapy. Both ways of controlling biological
organism over time include the harmonization at the level of the hierarchy of jet lag and the
correction range of rhythms of the vegetative status.

Physiotherapeutic way of M d Natural ways of preventive
preventive maintenance and CHOEY < maintenance and correction
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THE ECONOMIC POTENTIAL OF VERNADSKY IDEAS ABOUT BIO GEOCHEMICAL ENERGY

Ivanov D.Yu.
e-mail: slagau.stroke@gmail.com

Necessity of such attitude to the Vernadsky ideas becomes obvious if we take into account the
historical context in which they were formed. The main factor was a crisis in the natural sciences at
the turn of 19-20 centuries, which is believed to have been resolved However, this conclusion has
been partial and not affected on main problems of the crisis. Husserl and Heidegger later revealed
that problem of the crisis was in the exhaustion of the methodological possibilities of Western
European science, based on "Roman" tradition of thinking.

Vernadsky is outstanding representative of the "Greek" tradition of thinking on the substance of
his creativity orientation. That brings us back to basics - to the ideas of the "father of science" -
Aristotle, to his positions on the economy and chrematistics. It very clearly implies that the ideas of
biogeochemical energy provide a basis for the development of Aristotle's provisions about economy.

«Living substance is a carrier and creator of the free energy is not present in any earthly shell in
that scale. This free energy is the biogeochemical energy that covering the entire biosphere and
mainly determines its history. This new form of biogeochemical energy, which can be called the
energy of human culture or cultural biogeochemical energy is the form of biogeochemical energy
that currently creates noosphere».

There is no word about the economy in these definitions. However, they return us to understanding
of the economy as a learning about creation. Within the chrematistics environmental activities
(conceptual potential is associated with the name of Vernadsky) is unfamiliar and cost, then within the
limits of ideas about the economy, based on the concept of biogeochemical energy it is a natural part of
the economic mechanism, which itself is an instrument of the formation of biogeochemical energy.
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MAGNETIC STORMS AND GEOMAGNETIC PULSATIONS IN THE C URRENT CYCLE OF THE
SOLAR ACTIVITY

Kleimenova N.G.

Institute of Physics of the Earth, Moscow, Russia
Space Research Institute, Moscow, Russia
e-mail: kleimen@ifz.ru

The current, 24-th cycle of the solar activity was anomaly low, two times lower than the
previous 23-th cycle. Moreover, the last minimum of the solar activity located between 23-th and 24-
th cycles begun in May 2005 and was unusually prolonged (more than 6.5 years). Magnetic storms
peculiarities occurring during this minimum and the following arising phase of the 24-th cycle are
discussed. It is shown that the magnetic storm intensity during this minimum was not significant,
however, the storms, mostly recurrent, were characterized by very long duration of its recovery
phase (up to 8-10 days) under considerably small negative values of the Bz component of the
Interplanetary Magnetic Field (IMF). The greatest 27-days recurrence was observed in 2008 (14
successive storms). The most magnetically quiet year was 2009. There was a small number of the
intense magnetic storms (with Dst < 100 nT) in the arising phase of the 24-th cycle of the solar
activity. We discuss here the behavior of the potentially bioeffective Pc1 geomagnetic pulsations. It
is shown that the Pcl pulsation duration increased significantly during the minimum of the solar
activity. Almost every recurrent magnetic storm was accompanied by a Pcl pulsation generation,
the pulsations are usually observed in time of the storm recovery phase during several days
running. The smallest Pcl pulsation duration was marked during the most magnetically quiet year
(2009).
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PROROK OF THE TWENTIETH CENTURY, THE FOUNDER OF THE SCIENCE OF THE
ESSENCE OF LIFE
(ON THE 150™ ANNIVERSARY OF THE BIRTH OF V.I.VERNADSKY)

Kurik M.V.

Institute of Physics, National Academy of Sciences of Ukraine, Ukrainian Institute of Human Ecology, Kiev, Ukraine
e-mail: kurik@iop.kiev.ua

March 12, 2013 marked the 150th anniversary of the birth of the genius of mankind, which laid
the foundation for understanding human nature, formulated the basic concept of the biosphere of
our lives as material and spiritual, and the noosphere as the aggregate of the Mind of humanity.

Perhaps only now, at the beginning of the new millennium, the company has realized that the
ideas of Vernadsky, his foresight, astonishingly accurate and undeniable, insight, knowledge of his
great mind.

You can highlight the most important predictions. This geological ages of the living: the whole
living environments of planets, the whole animal, plant, bacterial world, that is the whole human
environment of the Earth - is the biosphere of our life and nothing like this in the near cosmos not.
Therefore, there is nothing more valuable to a person than the Earth and outer space exploration
should go in the interests of the Earth. As such, he formulated the thesis of geological eternity of life
and its continuous activity.

From his predictions should be the primary role of science of our day - life is older than the
earth, as the science of life came from outer space, beyond the bounds of Earth.

He prophetically believed in the creative, life-affirming power of the mind of man, his geological
understanding of the role of the human mind, geological consciousness of modern man.

In the 1929 article, "Studying the phenomenon of life and the new physics", Vernadsky wrote:
"The revolution that takes place in our twentieth century physics, puts in scientific thinking on the
order of the revision of the basic biological concepts. Obviously, he first makes a purely scientific
concept mirostroeniya put into space on a phenomenon worthy of life offers an opportunity to
overcome the deep contradiction between the scientific construction of the cosmos and human life -
between the understanding of the world around us related to human consciousness and its scientific
expression. "

The report made a detailed review of the scientific predictions of V.l. Vernadsky, its role in the
formation of the National Academy of Sciences of Ukraine.
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METHYLENE BLUE AGGREGATION AS A ONE OF THE REASONS OF THR
METACHROMASIA

Martynyuk V.S. *, Gorb L.G. **, Gromozova E.N. *, Tseyslyer Yu.V. *, Shelyuk O.v, *
Lukianenko I.V. *, Zhurakovsky R. ?

! Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
e-mail: mavis@science-center.net
2 Institute of Molecular Biology and Genetics of NASU, Kyiv Ukraine,
e-mail: lgorb@icnanotox.org
? Institute of Microbiology and Virusology of NASU, Kyiv, Ukraine,
e-mail: gren.elen@gmail.com
4 Interdisciplinary Center for Nanotoxity Jackson State University, Jackson, MS, USA

Periodic and quasi-periodic variations of metachromasia are known for a long time. ST
Velhover and Chizhevsky AL was the first who draw attention to the relationship of these variations
with solar activity. In the next period the reasons for these variations were attributed by different
researchers with natural factors, which are controlled by space weather. In recent decades, this
view is experimentally confirmed. In particular, a correlation between the variation of
metachromatic indices and flow of cosmic rays was found. However, this phenomenon is still far
from understanding its nature.

Metachromatic phenomenon that occurs in the form of color and tonal color variability of cells
and biological tissues, is typical of the thiazine compounds. There is some experimental evidence
that metachromasia occurs due to the formation of di-and tri-polymer complexes of these molecules
during their interaction with the polyanionic polymers [1]. Metachromasia often manifested in a
population of cells that are in the same stable conditions and physiological state, but staining still
have different color and tonal characteristics. Even more puzzling are the periodical and quasi-
periodical variations of in time metachromasy that bind to the influence of factors related to space
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weather [2], or which cannot be controlled in the experiment [3]. Inorganic polyphosphates as
polyionic polymers are an essential component of the pro- and eukaryotic cells, they are linear
polymers of phosphoric acid of varying length and branching of the acidic residues linked anhydride
bonds. Therefore the aim of this work was to study the optical properties of thiazine dye methylene
blue in solutions of inorganic polyphosphates with different polymer chain lengths and different
concentration, and also modeling of the dye associates in combination with a polyphosphate-based
quantum-mechanical calculation of the spectra of the dye adsorption. The results showed that the
main parameters of the absorption spectra in the visible region of methylene blue after interaction
with polyphosphates are highly variable, depending on the polymer concentration. The influence of
the polyphosphate chain length on variability of the absorption spectra is less pronounced.

Fig. 1. The absorption spectres of methylene blue and its complexes with sodium
polyphosphate (chain length PPh 16-18) of different concentration (A - polyphosphate is absent,
solution of dense blue color, B - polyphosphate concentration of 5 mg/ml, solution of purple color; C
- the concentration of polyphosphate is 0.1 mg/ml solution color - red-pink).

Analysis of the spectra shows
the presence of different aggregation
forms of methylene blue in the
solution of sodium polyphosphate
with absorption maxima in the
ranges: monomer - 650-661 nm
dimer - 604-611 nm and trimer - 550-
564 nm and, presumably, tetramer,
and / or associate higher order - 488-
527 nm. Theoretically calculated
spectra and the model qualitatively

Fig. 2. The computer modeling of methylene blue explain the reason for the variability
associates that interact with tetraphosphate. of the absorption spectra of

methylene blue. (Fig. 2).
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INFLUENCE OF STATIC, ALTERNATING AND COMBINED MAGNE TIC FIELDS ON THE
INTENSITY OF PLANARIAN DUGESIA TIGRINA FISSION

Novikov V.V., Sheiman |.M., Yablokova E.V., Fesenko E.E.

Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Moscow Region, Russia
e-mail: docmag@mail.ru

Planarians are sensitive to the action of diverse physical factors, including weak and extremely
weak electromagnetic influences (Lednev et al., 1996, Novikov et al., 2002, Temuriants et al., 2009,
Jenrow et al., 1996). Usually studied under this action are morphogenetic processes (prevalently
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regeneration and fission). The dependence of the effectiveness of biological action of weak and
ultraweak constant magnetic field (MF) on its magnitude has been shown in investigating the intensity
of their asexual reproduction—fission (Novikov et al., 2007). In these investigations, conducted in the
range of induction from 0 to 3000 nT, we have noted a prevalently stimulatory effect. Upon practically
full compensation of the field (induction £5 nT) the intensity of planarian fission does not differ from the
data for the control group. Upon consecutive growth of the field magnitude to 300 nT we note a
pronounced stimulatory effect (fission stimulation coefficient 1.5-1.8), which disappears in the
intensity range 400-600 nT. Further, from 800 up to 1500 nT, a stimulatory effect appears again, and
at 3000 nT it disappears. It is established that combined constant and alternating MFs also increase
the intensity of asexual reproduction of planarians Dugesia tigrina (Novikov et al., 2002, 2008). The
given effect is more pronounced at a constant MF with an amplitude of 42 JT and alternating MF of
3.7 Hz frequency at amplitudes of 40, 120, 160, 640 nT. Narrow ranges of effective amplitudes in a
number of cases give place to ineffective amplitudes. Thus at intensities of 0.1; 1.0; 10; 20; 320 nT
such an effect is not revealed. The most significant changes are disclosed at 40 nT. Stimulation of the
intensity of asexual reproduction of planarians at 100 nT is the most pronounced at frequencies 1.0,
3.7 (corresponding to the cyclotron frequency for arginine ion), and 32 Hz (cyclotron frequency for
calcium ion). The presence of attending man caused fields (50 Hz, 30 nT) does not exert noticeable
influence on the effects of combined MF with a very small alternating component at these frequencies.
In actualization of the effects of weak MF of essential significance are both MF components: the
absence of one of them (constant) leads to a change of the effect sign to the opposite.

It is shown that treatment with combined constant (42 uT) and alternating magnetic field at 32
Hz (corresponding to the cyclotron frequency for ca® ion) parallel thereto exerts influence on the
intensity of planarian fission that depends on the amplitude of the alternating magnetic field. At the
alternating component of 100 nT magnitude a stimulatory effect is noted, at 250 nT the number of
planarians significantly decreases, while at 500 nT no magnetic field action is registered. The
inhibitory effect of combined MF on planarian fission, as shown by our previous experiments
(Novikov et al., 2002, 2008), appears untypical. Earlier at other parameters of the alternating
component we obtained mainly stimulatory effects.

On the whole the results presented doubtless interest and appears to be a substantial
supplement to the earlier published data on the influence of weak alternating and constant MFs on
morphogenetic processes in planarians.
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CAN WE BUILD A NEW ACADEMIC DISCIPLINE “SPACE AND T HE BIOSPHERE”
Sidorenko M.N.

e-mail: marinasidorenko@mail.ru

1. Over the past 90 years concept of Noosphere is actively present in the natural sciences and
the humanities. Despite the age of the concept, it is not clear enough. Interdisciplinary programs of
research of the Biosphere and Noosphere’'s concepts are extremely necessary. How these
concepts will work the next 20-30 years? What are natural , evolutionary , and, on the other hand,
artificial, purposefully formed by people, trajectories of life of these concepts ? What types of
scientific practice , in connection with concepts of the Biosphere and Noosphere, does the
scientific community assume to form today?

2. The Creation of a new academic discipline «Space and the Biosphere» may be one of such
steps. The nearest two, three generations of people will actively explore near space. And it means
that now it is necessary to build the  new academic disciplines , changing ethical, methodological
and technical bases of university education, in a cardinal way. We have some preconditions for
these basic changes. One of them is the following. In Russia, in the middle of 20 centuries, at the
Moscow State University by Lomonosov, Moscow logic circle has been formed. One of the tasks
of this circle was methodology for the new humanities. The circle has been formed by
outstanding logicians, philosophers, methodologists and Teachers of the second half of 20 century.
They are A.l. Zinovje, V.A. Lefevr, M.K.Mamardashvily, G.P.S chedrovitsky. The Distinctive
features of these thinkers — fundamental European thinking, the delightful dialogues of orthogonal
types of consciousness, half - century - long, and the pupils creating their own universities ...

3. D.B. Elkonin, one of G.P.Schedrovitsky's pupils has somehow joked: the Methodology is an
answer to a question, how to make real the ideal. In fact, any global ideas, being born into the world,
look for the way of its realization. And here the question how to make real the ideal — is the number one
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issue. Formation of new academic disciplines requires enormous methodological, professional and
ethical culture. In particular, creation of the academic discipline Space and the Biosphere, needs at least
in RSTUVWXWiVifiree consecutive processes: discipline designing , legal integration into the
structure of the of university and  adaptation of discipline to the system of activity of the educational
institution. The first process is formed with the help of dialogue of design-methodological and
subject-professional thinking , the second — with the help of dialogue of methodological and legal
thinking, the third — with the help of dialogue of methodological and psycho-pedagogical t hinking.
If processes are built correctly — the new academic discipline will be born.

All processes should be carried out in a very precisely- defined ethical framework.

By the way, V..VERNADSKY dreamed about it. The system-structural approach in ethics is, in
a certain sense, - condition for the survival of the planet. Science without ethics is absolutely
senseless and destructive tool.

Creation of a new discipline Space and the Biosphere, is a three-stage, interdisciplinary project
which will continue a trajectory of life of concepts "The Biosphere" and "Noosphere" The concept
"Noosphere" was entered into culture by V.I. VERNADSKY in 1922, almost hundred years ago. The
modern reflection of the Noosphere’s concept and also vectors of its future use in 21-22 century, is
incredibly interesting work for several generations of scientists. The idea of the Noosphere creates
very deep questions. I'd like to use a metaphor here: the new academic discipline Space and the
Biosphere is like some bridge through eternity and a genial Russian thinker - V.l.Vernadsky,
built its bases.

4. The model of the future discipline Space and the Biosphere should have the fundamental
methodological and ethical bases. Elite European rationality of methodology of think ing and
system-structural bases of ethics , when you are building new academic disciplines, shouldn’t
be replaced by the out-of-day standard models of building of disciplines and by a couple of
pages on «how to behave correctly ».  Today very often ethics, methodology and a subject "live"
in not crossed spaces, so to say, in different libraries. Methodology — in a terminological intellectual
self-sufficiency, ethics — in hardly surviving helplessness and the subject - is covered by the dust of
time. Way out of this situation is simple — all of us who are involved in the innovations in a science
and higher education, should learn how to build new academic disciplines, working in the
interdisciplinary commands, professionally combinin g ethical, methodological, natural-
science and technical horizons.

5. The prospective status of a new academic discipline Space and the Biosphere - is an
obligatory high school subject  for humanitarian, natural-science and technical faculties. If five
universities of our planet, the number of students is not less than 10 000, adapt this discipline, - it
becomes academic.

Output of a person into space is, first of all, RESPONSIBILITY. What types of practice we will

generate? What types of mentalities will be living on the planet and in near space? YWhat is
the true meaning of our innovations in science and education?
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THE INVESTIGATIONS AN INFLUENCE OF LOW-INTENSITY EL ECTROMAGNETIC FIELD
WITH VARIOUS FREQUENCY CHARACTERISTICS ON BIOLOGICA L SUBJECTS BRAIN
MAGNETIC ACTIVITY

Sinelnikova I.A., Lobkayeva Ye.P.

Russian Federal Nuclear Center All-Russian Scientific Research Institute of Experimental Physic, Sarov,
Nizhni Novgorod region, Russia
-mail: sia@bfrc.vniief.ru

The results of spontaneous and evoked by low-intensity electromagnetic field with various
frequency characteristic brain magnetic activity of humans and animals investigations are presented
in this paper. The super-conducting magnetometry (SQUID—magnetometry) techniques possibilities
and basic advantages for estimation of central nervous system (CNS) functional activity changes
are showed.

The alteration magnetoencephalogram (MEG) characteristics, induced by influence low-
intensity (maximum induction density at the center of working area ~ 4 mT) noise similar
polyharmonic low-frequency alternating magnetic field (AMF) with various frequency content, and
low-intensity ( he maximum induction density in the range from 1.2 mT to 2.4 mT) low-frequency
pulsed vortex magnetic field (PVMF) in modes with signal spectrum, concordant with heart rate
fluctuation spectrum had been analysed. The results of MEG research This paper also presents
the experimental investigations results of animals brain magnetic activity dynamics, induced by low-
intensity modulated radio-frequency electromagnetic field.

The fast response and selectivity of white out-bred rats CNS reaction for slight gain and
frequency characteristic variation of acting AMF was discovered. Several different changes
tendency of rats MEG was observed: increasing of delta activity and theta activity; equalization of all
components MEG level and alpha activity degradation; increasing of beta activity and gamma
activity. Alpha-rhythm stimulation and decrease of its frequency deviation during PVMF action were
observed, brain functional activity disorders were not discovered. The changes brain activity evoked
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by radio-frequency electromagnetic field action and correlation between brain high- frequency
activity and cardiac rhythm has been shown.
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AUDIO-MOTOR REACTION AND THE ASTROPHYSICAL FACTORS: INDIVIDUAL, LOCAL
AND GLOBAL EFFECTS

Khorseva N.I. ', Grigoryev P.Ye. % Kilessa G.V. %, N.M. Ovsyannikova,
A.V. Glivenko, ® S.V. Pobachenko °, M.V. Sokolov °

'Federal State Institution of Science "Institute of Biochemical Physics named by N.M. Emanuel of Russian
Academy of Sciences", Moscow, Russia
2 Federal State Institution of Science "Space Research Institute of Russian Academy of Sciences”, Moscow, Russia
e-mail: sheridan1957 @mail.ru
% State Institution “Crimean State Medical University named by S.I. Georgiyevskiy”; Simferopol, Ukraine
e-mail: medfi@mail.ru
* Tavrida National University named by V.l. Vernadskiy; Simferopol, Ukraine
e-mail: kilessa@gmail.com
® National Research Tomsk State University; Tomsk, Russia
e-mail: svpo@mail.ru

It is established that the cosmophysical factors can have an effect on the human organism.
The greatest number of publications on this topic relates to the physiological answer of
cardiovascular system. However, the study of the reactions of central nervous system with the aid
of different psychophysiological indices it is not so large, and they, as a rule, badly yield to
systematization because of the differences in the methodical and methodological approaches [1].

Aim of this investigation is to explain patterns of change in the parameters of simple audio-
motor reaction (SAMR) in individuals, who live in the different regions, in dependence from
cosmophysical factors.

It should be noted that indices of SAMR were selected not randomly, since in a number of pilot
experiments (with the participation of 72 individuals, who live in Crimea, Moscow region and
Arkhangelsk city), carried out by us, it was shown that the parameters of SAMR are most labile in
comparison with other psychophysiological methods [2].

For determining the parameters of individual and group sensitivity to the variable factors of
environment (ecological, meteorological, astrophysical, etc) prolonged regular recording of the
parameters of functional state of human is necessary. That's why in the following stage of our
studies after pilot observations the monitorings of a change in the parameters SAMR (reaction time,
the number of delayed and missed reactions) were organized and carried out with the aid of the
program products, placed on the web-portal www.umon.org.ua (“The universal monitoring of
ecological human health”,), and also computer program “local universal monitoring” - LUM (reg. E
2012660066 from 08.11.2012 in Russia).

Results, obtained by the method of superposed epochs in the pilot experiments, and also with
processing of data of 295 people, registered on the site www.umon.org.ua (inhabitants of the
different regions of Russia, Ukraine), 73 volunteers (inhabitants of the Crimea, Moscow region and
g. Tomsk), which conducted monitorings with the use of a program LUM showed that the statistical
significant (r< 0.01) increase in the time of SAMR is revealed in a day of the beginning of the main
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phase of the magnetic storms. This regularity is stably reproduced both for individual and group
studies and for entire dataset.

Laws governing the change in the number of delayed and missed reactions to the sound signal
are not so obvious and require further study.

Thus, it is possible to conclude that during the geomagnetic disturbances an increase in the
reaction time to the sound signal is probable. This effect can be used for the forecast of the
physiological answer of organism, especially for people, whose work is connected with the extreme
situations and the operator activity. However, only individual observations can estimate the risk of
the occurrence any specific physiological answer.
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STUDY OF THE REACTION OF WATER ON THE IMPACT COSMOP HYSICAL AND
GEOPHYSICAL FACTORS ENVIRONMENT SPACE IN DIFFERENT GEOGRAPHICAL
LOCATIONS OF RUSSIA

Tsetlin V.V., Bondarenko V.G., Lobanov A.V., Fainst ein G.S.

SSC RF - IBMP RAS
e-mail: v_tsetlin@mail.ru, alexey.imbp@gmail.com, gsf@yandex.ru

During long-term monitoring of electrical currents flowing in aqueous electrochemical cells, it is
found that the magnitude of current is unstable and undergoes noticeable daily, monthly, and
seasonal variation. It is assumed that this instability is caused by the change in the energy state of
the water molecules under the influence of electromagnetic waves, and possibly gravitational
factors produced in the environment as a result of the constant movement of large masses of
material in the lithosphere, atmosphere and other spheres of the Earth. Experimentally determined
frequency and amplitude of the variation of currents in the water, as well as reflecting the
gravitational effects on the geosphere by the heavenly bodies moving in orbits around the Earth, the
high correlation between the rising, culminating, and setting of the compounds of the planets and
celebrated especially in the current curves show the influence of the surrounding area on the state
of the water. As a result of this influence can be seen of daily changes in regulatory, metabolic, and
other processes in living systems.

To test the hypothesis expressed earlier about the planetary nature of the detected variations in
water currents with using specially developed equipment were carried out simultaneous
experimental observation of the dynamics of water currents in semiconductor wafers and cells to
the heterogeneous structure of the surface layers in different geographical areas of Russia,
including:

- In the city of Moscow in the laboratory of environmental radiation monitoring habitat crews
manned spacecraft SSC RF IBMP RAS

- Institute of Theoretical and Experimental Biophysics, Pushchino, Moscow region

- in the village of Bor Kaluga region

- on the Taman peninsula near the village of Krasnodar Veselovka edge.

The report provides a working hypothesis to explain the nature of humanity has long exciting
phenomenon - the mechanism of the effect of solar activity, space physics and geophysical
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environmental factors on the biosphere. It is assumed that the proposed mechanism could be the
basis for the realization of the ideas of V.l. Vernadsky and A.L.Chizhevsky.

The established connection we change the dynamics of the electrical currents in the water
electrochemical cell with variations of the spatial and temporal positions of the sun and moon
relative to the Earth, suggest the following.

Action Space Physics and geophysical factors manifested in the fact that the electrons and the
atoms that make up molecules aquatic organisms change their energy state (activity) due to
variations in the energy of the surrounding space. Changes in the activity of electrons in molecules
of the aqueous medium is natural redox potential of the molecules changes the aqueous medium
and, consequently, the variation value of the membrane potential of cells of organisms, as well as
possible by the hydrogen bonds between water molecules.

Research continues on the subject, including using the exposure to water of low doses of
ionizing radiation of different nature and electromagnetic radiation in a wide frequency range from
tens of kilohertz to hundreds of gigahertz.

The work is performed in accordance with the program of the Presidium of the Russian
Academy of Sciences "Basic Sciences - Medicine" (2013) on "Development of scientific principles
and methods of monitoring the impact of Space Physics and geophysical factors on living systems."
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THE TIES BETWEEN THE INFRADIAN RHYTHMIC OF THE PHYS IOLOGICAL PROCESSES IN
AN ORGANISM AND THE HELIOGEOPHYSICAL VARIATIONS UND ER THE INFLUENCE OF
THE LOW INTENSIVE MM-WAVE ELECTROMAGNETIC MICROWAVE RADIATION

Chuyan E.N.

Taurida National V.l.Vernadsky University, Simferopol, Ukraine
e-mail: elena-chuyan@rambler.ru

The study explores patterns of relationship between the infradian rhythmic of the physiological
processes in animal organisms and the heliogeophysical variations under the influence of the low
intensity MM-wave EMR (operating wavelength - 7.1 mm, radiation frequency - 42.3 GHz, power
flux density - 0.1 mW/cm?2).

It is shown that MM-wave EMR modifies and corrects the temporal organization of
physiological systems. The effect of MM-wave EMR on animals living in state of chronic stress
response due to restriction of movement facilitates the synchronization of physiological processes,
which can be one of the mechanisms of its anti-stress action.

The physiological and heliogeophysical indicators analysis results show that there is a
relationship between integrated rhythmic of physiological processes and integrated rhythmic of
heliogeophysical indices in different phases of solar and geomagnetic activity, which is reflected in
varying degrees of closeness of their periods.

It was found that the animals living in state of chronic stress response (hypokinetic stress)
develop internal desynchronosis with underlying growth in relationship between rhythmic of
physiological processes and natural electromagnetic background variations (external clock), which
results in adverse changes in physiological parameters studied that are caused by increase in
geomagnetic and solar activity.

The relationship between the rhythmic of the physiological processes in an organism and the
natural electromagnetic field variations decreases under the influence of MM-wave EMR, while
infradian range physiological processes synchronisation is carried out mostly by artificial low
intensity EMR, rather then natural one. For this reason the reaction of organisms, both intact and
being in state of stress response, to geomagnetic disturbances with underlying EHF EMR irradiation
becomes more favourable. It is therefore possible to correct the disorders caused by
geliogeomagnetic disturbances with the help of low-intensity EHF EMR.
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THE PHYSICAL TELEOLOGY OF SYNTROPIC INTERACTION: AN EXPERIMENTALLY
TESTABLE ANTHROPIC COSMOLOGY

Amoroso Richard L.

Noetic Advanced Studies Institute
Escalante Desert, UT 84714 USA
www.noeticadvancedstudies.us
e-mail: noeticj@mindspring.com

The Cognitive model Mind = Brain is grossly incorrect. The alternative chosen is an extended
form of Eccles-Cartesian interactive dualism with a physically real Cartesian res cogitans - "mind
stuff" (that does not violate the laws of thermodynamics or conservation of energy) that interacts
with res extensa - "body stuff". We equate the required 'life principle’ with the unified field of physics
or if preferred the ubiquitous spirit of God represented as the 3rd regime in the progression
Classical - Quantum - Unified Field Mechanics. This noetic paradigm is empirically testable. We
now have 14 experimental protocols to falsify the model. We will discuss details of the physical
cosmology of the unified theory creating an ‘Empirical Metaphysics’ by integrating science and
theology and outline the empirical tests. We believe the ancient mind-body problem has now been
summarily solved.

“There is ... only being.” — Albert Einstein [1]

If [all physicists] follow the same current fashion in expressing and thinking about
electrodynamics or field theory, then the variety of hypotheses being generated ... is limited.
Perhaps rightly so, for possibly the chance is high that the truth lies in the fashionable direction. But,
on the off chance that it is in another direction - a direction obvious from an unfashionable view of
field theory - who will find it? Only someone who sacrifices himself ... from a peculiar and unusual
point of view, one may have to invent for himself — Richard Feynman, Nobel Prize lecture.

THE AUTO-REPAIRING CELLULAR-MECHANISM AND THE COLON Y SECTORING SAID CSD
(MAY BE THE SECTORS OF CSD CORRELATED VISIBLE OF A MUTATION ?)

Faraone Piero A.R.

Medical Hygienist microbiologist . Fomer Medical Director of Hygiene and Profilaxis Laboratory of Rome nd his
Province( 1976-1991 ); ICEF Vice President ( Lugano, Suisse ).
Member of International Academy of Sciences, Milano

The A. want draw the attention to some considerations that Prof.Battiston wrote in his article of
2013 (1):

< Complex but efficient mechanisms codified in the DNA, allow the cells to repair a damage on
one of the DNA helix using its complementary information in the other helix . These are the < auto-
repairing cellular system > .

.............................. an ionizing particle passing through the cell releases energy creating a
damage that the cellular-system self repairs quickly :

The revealing of the ongoing repairing is the production of the XRCC1, a protein that is
possible to see by appropriate techniques with microscope, for a fluorescent marking of the same
XRCC1. The light-points corresponding to the signals present during these repairing works, are
down within a few minutes. ............cccccoeeeene
.................................................... The production of this protein makes us informed that the cellular
process of self-repairing is simultaneously active .

................... The evolution has developed in an environmental conditions characterized by an
almost constant level of ionizing radiation : if the living cells had not learned to repair itself, sooner
or later their DNA would be hit and damaged , impeding their corrected reproduction .

Our bodies are realized to coexist with a relatively large dose of radiations. But in the Space,
astronauts must suffer radiations 300-400 times greater of intensity, too much to be tolerated
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without consequences of their health . This is one of the factors that limits the permanence of a
mission in the international space station .

However, there are not reasons to think that the organisms subjected to different environmental
pressures , could not select cellular forms sufficiently resistant to the radiations to permit also the
life for a relative long time in the space >.

Considering what said before and supposing the faculty of auto-repairing also for microbial
cells, the A. could argue that when these cells were invested by ionizing energies which harmed
them , we may suppose that a possible consequence of caused damage is the formation of
differentiated sectors in some bacterial colonies, named Sectoring Colonies or Colonies with
Sectors Differentiated or CSD(2). These CSD we could consider as revelation of a cellular auto-
repairing occurred to permit to the bacterial cells to survive and reproduce.

A cellular auto-repairing could be attested from the presence of a sector with clearly visible
differentiated appearance from the rest of the colony. Some time, it may be possible also to
discover in a sector-cells some different enzymatic properties in comparison with the microbial cells
of remaining part of the same colony. See for example, what reported in 1951 by Witkin EM ( 3) in
1951 , where he noticed that under the mutagenic effect of UV rays on bacterial cultures, the
microbial cells of different sectors were not able to attack lactose. On the contrary the microbial
cells of the remaining part of the colony were able to do it .

Concluding the A.. remarks the possibility that the CSD may be the witness of reaction of the
bacterial cell from damage caused by ionizing energies that if did not adversely affect the ability of a
bacterium to survive and reproduce, somehow these energies could change the microbial cells also
genetically so as it is proved with the data obtained from the DNA of bacteria in the space-crafts ,
even to the point of being able to affect the astronauts (4, 5, 6). These mutations indeed may give
infections and antibiotic resistance and in the same time it may be a decline in immune capacity in
astronauts. These problems may be expecially, in long periods of travel or prolonged stay in space
SO as it is in space stations.

In referring to extended stays of man in space stations, Cameron M.Smith Univ. Portland
(2011) ( 7 ) writes:

<The radiation causing mutations and it is unlikely that any type of space colony is able to
provide a radiation protection equal to that offered by the atmosphere and by the magnetic field of
the earth. - and adds - We can say with some certainty that it will be a selection for increased
resistance to radiation damage. Some people have DNA repair mechanisms more effective and
more active than others and are more likely to pass on their genes to the next generations-. Is it
possible also that a greater efficiency of DNA repair has a correlated visible , for example, a
particular hair colour ? - and concludes - but the advantageous genes can spread without visible
correlated >.

As before it is said for human cells , may be also attributable to the bacterial cells to selecting the
more resistant forms and not only but also showing a correlated visible as the sectors of CSD may
are . It would be really interesting in a space station, to make a comparison between the frequency
variations of the CSD with variations on the time of mutations found with DNA test in the pure
sensible strains so as Staphylococcus Aureus-strains showed to be in A.- searches about CSD .

Concluding , the A. remembers in the present umpteenth adjournment of his CSD search, that
he studied the CSD from 1970 up to now : before experimentally and attending several meeting in
Italy and also in the European Countries, and after with interesting deepenings also through
interdisciplinary collaborations with several foreign scientists especially in the statistical part ( see
please, Reference, 8 - 27 ). It was very important to have realized the experimental CSD test in a
gallery of the Gran Sasso under 1400 meters of rock and simultaneously at sea level and in the
altitude . If the CSD frequency in the gallery was the most less than in the other levels , we must
consider that the experimental period was for only eleven days, also if more than 50 000 colonies
were counted, and then the collected data may have only an indicative advice .

This experimental time must have a very more capable duration as much to revealing with out
any doubt . a significant positive correlation between the fluctuations on the time of the CSD data in
the three levels tested . If this is failed , the causes should be sought elsewhere, i,e. : in the natural or
artificial energy locally dispersed despite the precautions used (the local Electr.-Magnetic fields) (27) .
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BACTERIA : PHOTOSYSTESYS IN EXTREME CONDITIONS AND SYSTEM REATIONS
Giuseppe Quartieri*, Piero Quercia**

*Environmental Cycles and Italian Scientist Movement
** CSB and Italian Scientist Movement

The importance of bacteria to man with approach to various bacteria (i.e. magnetostactic one

and so on). Bio-transformations and biogeochemical processes. Comparison between
photosynthesis bacteria with solar panel. Efficiency of the artificial photosynthesis systems

Solar panel by blueberry chromophores; efficiency of the silicon solar panels .
Basic physical-chemical properties: coherence, photons, photosynthesis, consistency,

information and «entanglment»

High depth, green high-efficiency bacterium (geothermal vents): description of operation;

Creation and primordia of the bacteria.
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THE STRUCTURE OF GRAIN COAT OF WHEAT TRITICUM AESTI VUM L, GROWN UNDER
CONDITIONS OF SPACE FLIGHT ON THE ISS

Baranova E.N. !, Levinskikh M.A. ?, Baranova G.B. *, Sychev V.N. ?, Polyakov V.Yu. **

All-Russian Research Institute of Agricultural Biotechnology RAAS, Moscow
%Institute for Biomedical Problems RAS, Moscow
SBelozersky Institute of Physico-Chemical Biology of Lomonosov Moscow State University, Mosc w

Despite the fact that the basic methods of growing plants in space flight were successfully
developed (Merkis Al, Laurinavicius RS, 1983; Levinskikh MA et al, 2000), the study of the influence
of extraterrestrial environment on whole plants and their organs and tissues remains an urgent task
that has not only practical, but also of great scientific interest. "

In this paper, by scanning electron microscopy is performed analysis of grain skms of wheat
Triticum aestivum L (cv Super Dwarf) grown in a mini-greenhouse on the International Space
Station (ISS) during space flight. As a control, the seeds of wheat grown in the same unit at the
Institute of Biomedical Problems, Russian Academy of Sciences, were used at the strictly identical
modes of lighting, temperature, humidity and nutrient supply (Levinskikh MA et al, 2001, 2002).

No significant differences in appearance, size and weight of the seeds were found between the
"space" and "earth" seeds.

Interestingly, the "space" seeds when soaked in water sink, in contrast to the control plant
seed. This fact indirectly points out the high density in cell mass location of "space" seeds and/or
the absence of pneumatic cavities therein.

Significant differences were found in the study of the ultrastructure of the surface of the grain
coats.

On the kernel surface of the control plants the scanning electron microscopy revealed the
epicarp cells, which are located in parallel rows along the long axis of the kernel and mesocarp cells
are located transversally.

In seeds of plants grown on the ISS epicarp cells are arranged less orderly, and the areas are
found devoided of longitudinal cell layers. The most significant difference from control - formation on
the surface of mesocarp cells of thin uniform thickness fibrils oriented in parallels to epicarp cells.
The internal structure of these fibrils and their origin are not known. Perhaps they are the cells of
the epicarp which did not complete the differentiation.

Several studies suggested that there is no genetic alterations in plants grown in space flight.
We can assume that observed changes in the development of wheat kernels have an epigenetic
nature, however, this hypothesis requires further experimental confirmation.

70 X “ ", 2013
X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 5 ! 8 13 #

COSMIC WEATHER AND BIOLOGICAL PROCESSES

References

1. Levinskikh M.A., Sychev V.N., Derendyaeva T.A. Growing wheat "from seed to seed" in
spaceflight // Aerospace and Environmental Medicine. 2000. P. 37-43.

2. Merkis A.l., Laurinavicius R.S. The complete cycle of individual development of Arabidopsis
plants on board the orbital station "Salyut-7" // Reports. Academy of Sciences of the USSR.
1983. P. 509-512.

3. Levinskikh M.A., Sychev V.N., Signalova O.B. et al. The growth and development of plants in a
number of generations in space flight experiment "Greenhouse-3" // Aerospace and
Environmental Medicine. 2001. P. 43-48.

4. Levinskikh M.A., Sychev V.N., Signalova O.B. et al. Some of the features formed in microgravity
plant seed // Aerospace and Environmental Medicine. 2002. P. 32-35.

1 ! % $ % - VacA- HELICOBACTER PYLORI
1 2013-2019
) o) /
= 13 1., ! :
= % ( , 5 |
K $ $ " " Helicobacter pylori
$ " VacA $ $
$ 24- .
. $ " " "% " %-
VacA- H.pylori $ ,
($ , / ) $ ;
$ ( ), $ )
- 5 8012149193, 2012 ).
; $
+.
1 =.9 7,- - VacA- ,9 7 H.pylori +.; ;
8 7: = |7 (%%)
% 2013 2014 .| 2015 . | 2016 . | 2017 . | 2018 . | 2019
= " - | % 49 39 29 33 55 59 59
VacA 98 86 49 55 77 61 61
= %- 33 26 20 26 34 41 41
41 * VacA 66 52 34 36 43 48 48
! %- 33 13 14 18 23 28 28
VacA 54 48 19 31 35 40 40
*_ - & n
- , $$ $
%- coo $ " 2-3
%- " , $ S # " 24-
1) VacA- 2013 ., " ,
" , $ " ,
" & $ %-
( & $ VacA- K 2013-2014
H.pylori $ #
( $ $ "
" H.pylori
$ ' "
$ $
X ", 2013 71

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013




8 5 ! 8 ! 3 #
COSMIC WEATHER AND BIOLOGICAL PROCESSES

FORECAST OF FREQUENCY OF OCCURRENCE OF HELICOBACTER PYLORI
O- AND VacA-ANTIGENS DURING 2013-2019

Belaya Yu.A., Belaya O.F.

Gamaleya Research Institute, Moscow, Russia
Setchenov First Moscow State Medical University, Moscow, Russia

Purpose: a development of a method for prediction of Helicobacter pylori infection and the
presence of its virulence factor VacA in the immune complexes during the peak period and a
decline of the 24th solar cycle.

Materials and methods. We used the coagglutination reaction to determine H.pylori O-antigen and
VacA- antigen in the immune complexes in biomaterials (coprofiltrates, saliva and / or blood serum) from
healthy individuals and ill patients; indicator of solar activity (Wolf number), as well as we have
developed a special Table and a Formula for calculation (See patent E 8012149193, 2012).

The results are shown in the table.

Table.
The estimated frequency of H.pylori O- and VacA-antigens
in ill patients and healthy persons (%%)

Surveyed Antigens | 2013 2014 2015 2016 2017 2018 2019
persons
Patients with | % 49 39 29 33 55 59 59
peptic ulcer VacA 98 86 49 55 77 61 61
disease
Patients with | % 33 26 20 26 34 41 41
GID* VacA 66 52 34 36 43 48 48
Healthy % 33 13 14 18 23 28 28
persons VacA 54 48 19 31 35 40 40

* Gastro-intestinal diseases

Thus, at the maximum of the solar cycle, we expect high levels of O-antigen; from the second
year of maximum solar cycle for 2-3 years the incidence of O-antigen will decline, then it will
gradually increase insignificantly by the end of the 24th solar cycle. Against this background, the
occurrence of VacA-antigen in 2013 probably remain quite high, and then gradually decrease, but at
the end of the solar cycle will remain higher than those of O-antigen.

Increased rates of VacA-antigen in CICs in biological media in 2013-2014 may be due to a
high level of immunity, probably as a result of the strong immunogenic load of the body by H.pylori
antigens in previous years.

The proposed method can be used for the diagnosis and prognosis of H.pylori infection and
possible exacerbation of helicobacteriosis for their timely prevention, as well as in research of the
nature of chronic persistence of the pathogen and in the field of the heliobiology.
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SHUMAN'S FREQUENCIES AND THEIR ROLE IN CRESS ROOTS GRAVITROPIC REACTION
BEHAVIOUR

Bogatina N.I. *, Sheykina N.V. 2

! Institute for Low Temperature Physics & Engineering of National Academy of Science of Ukraine,
Kharkov, Ukraine,
- il n_bogatina@rambler.ru,
% National University of Pharmacy, 53, Pushkinskaya st., Kharkov, Ukraine,
-mail: sheykina@ukr.net

To check our hypothesis of the influence of static and combined magnetic fields on the
biological objects the investigation of alternative magnetic field of Shuman’s frequencies and
different amplitudes on the biological objects was fulfilled under the conditions of absence of static
magnetic field components.

All measurements were treated in superconductive magnetic shield with warm volume. The
measurements were fulfilled in two variants. At first variant the measurements of gravitropic reaction
were fulfilled at the well known magnitudes of Shuman’ frequencies 7.8, 14,20,26 33 Hz. At
second variant the biological effect (gravitropic reaction) was measured at the Shuman’s
frequencies that had been measured just before the biological effect measurements by means of
SQUID magnetometer. The tuning for the measured Shuman frequency was fulfilled every half an
hour during the gravitropic reaction fixation (by means of photo). The Shuman’s frequency change
didn’t exceed usually 0.3 Hz/hour that was less than 4%.

It was shown that independently of the frequency and its coinciding with the Shuman’s one the
biological effect was the same. The gravitropic reaction at the amplitudes less than 1.5 -2 uT was
slowed essentially. From the amplitude 4 uT and more the gravitropic reaction didn't distinguish
from the gravitropic reaction in the magnetic field of the Earth. (The magnetic noise level was by
10000 times less than under the Earth conditions).

The main conclusion was that under the conditions of the Earth’s magnetic field decreasing it
may be substituted by the alternative magnetic field. Magnetic noise might substitute the static
magnetic field too.
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N.l.Bogatina, N.V. Sheykina , E.L. Kordyum Maize and cress roots orientation in combined
magnetic field change roots gravitropic reaction response on its action. Experiment and new
hypothesis . Adaptation mechanism. Proceedings of V1 International Congress “Low and
superlow magnetic fields and radiation in biology and medicine // 02-06 July 2012 Saint-
Petersburg, P.73-82.
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INFLUENCE OF MUTUAL ORIENTATION OF STATIC AND AKTER NATIVE MAGNETIC FIELDS
AND CRESS ROOTS ON THEIR GRAVITROPIC REACTION

Bogatina N.I. *, Sheykina N.V. 2

! Institute for Low Temperature Physics & Engineering of National Academy of Science of Ukraine,
Kharkov, Ukraine,
- il n_bogatina@rambler.ru,
% National University of Pharmacy, 53, Pushkinskaya st., Kharkov, Ukraine,
-mail: sheykina@ukr.net

The investigation of combined magnetic field (CMF, static and parallel to it alternative magnetic
field) influence on the plants roots gravitropic reaction was studied in details before. The roots were
located by the following way. CMF was parallel to the gravitation vector, the roots were located
perpendicular to gravitation vector and CMF vector; CMF was perpendicular to the gravitation
vector and roots were located perpendicular to CMF and gravitation vectors; CMF was
perpendicular to the gravitation vector and roots were located parallel to CMF.

In the work the following variants of roots location relatively to static and alternative
components of magnetic field were studied.

At first variant the static magnetic field was directed parallel to the gravitation vector, the
alternative magnetic field was directed perpendicular to static one, roots were directed
perpendicular to both two fields components and gravitation vector;

At second variant the static magnetic field was directed parallel to the gravitation vector, the
alternative magnetic field was directed perpendicular to static one, roots were directed parallel to
alternative magnetic field;

At third variant the alternative magnetic field was directed parallel to the gravitation vector, the
static magnetic field was directed perpendicular to the gravitation vector, roots were directed
perpendicular to both two fields components and gravitation vector;

At forth variant the alternative magnetic field was directed parallel to the gravitation vector, the
static magnetic field was directed perpendicular to the gravitation vector, roots were directed
parallel to static magnetic field;

In all cases studied the alternative magnetic field frequency was equal to Ca ions cyclotron
frequency.

We obtained the following results.

At first variant, as in the experiments led before when CMF had been parallel to the gravitation
vector, the negative gravitropysm for cress roots was observed. In all other variants gravitropism
was positive. But the gravitropic reaction speeds wer different.

In second and forth variants the gravitropic reaction speed in error limits coincided with the
gravitropic reaction speed under Earth’s conditions. At third variant the gravitropic reaction speed
was slowed essentially.

The results obtained may be explained by directed Ca ions movement along the root. We also
have to take into account Liboff's hypothesis about the essential role of membrane electric field and
our hypothesis discussed in [1, 2] in details. It is important that the roots direction has to be
perpendicular to one of two fields (static or alternative). Then the biological effect can be observed.
The role of water in the effects observed is discussed.
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INFLUENCE OF METAL SCREENS ON THE BIOCHEMICAL AND P HYSICAL PROCESSES,
AND BIOGENIC FACTORS OF SOLAR ECLIPSES

Bukalov A.V.

Department of Physics, International Institute of Socionics, Kiev, Ukraine
e-mail: boukalov @gmail.com

There are investigated the influence of screens of different materials on the water during solar
and lunar eclipses, and the germination of seeds grown in this water [1, 2, 6]. Water in glass
containers, that were in the steel and/or aluminum screens of varying thickness and without them,
shaken vigorously for 5 minutes before the start of a solar eclipse, at the time of its beginning (the
moon shadow touches the Earth), at the maximum of the eclipse and after its completion. Shaking
water produced in order to increase the sensitivity of water as a system, by transforming it into a
non-equilibrium, the excited state. In the control were water samples with the same screens and
without them. Wheat seeds germinated on the processed water samples and analyzed their degree
of germination, growth dynamics, length of germs compared to the control in the same screens.
Water, shake without screens before the eclipse, gives the same germination, as in the control.
Water, was shaken without screens at the eclipse start, stimulates seed germination in comparison
with the control; water, was shaken during an eclipse, especially at the maximum, causes the
oppressive effect (-40%); water, was shaken after the eclipse, causes the stimulating effect (+20%).
Thus, the water, subjected to activation by shaking during a solar eclipse, has reduced biological
activity and is not useful. Steel screens, both with the shaken and in the control, give a significant
effect of suppression of germination and seedling growth delay, from 40 to 60%. The use of one
and four layers of aluminum gives the completely opposite results on seed germination: one layer of
aluminum foil significantly inhibits germination, four layers stimulate it. The screen of 4 layer of
aluminum Al4-start at the beginning of the eclipse gives the maximum effect on germination,
surpassing the control by 25% and 31.7%. The screen of one layer All-start gives the effect
suppression of 67% and 76%. The additional steel screens the quality of this picture does not
change, but only "shift" in the amount of germination downward. This, apparently, indicates the non-
electromagnetic nature of physical agent acting on the properties of the water system, germination
capacity and seed sprouting, as steel screen sharply reduces the effects of external magnetic and
electric fields of different nature. Probably, aluminum screens play a special role in the screening
and retaining some physical agent, supposedly easy elementary particles levions [2], which can
interact with the electrons and protons of water and biological objects both electromagnetic and
specific, distinct, non-electromagnetic way. Quantum condensates of these particles may play a
special role in biological processes forming quantum substructure of biological objects. Probably
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such particles interact with aqueous solutions, forming clusters with the accumulation into them.
Therefore, the water, rich with levions clusters, has a stimulating effect on biological systems,
including seeds, and water is depleted in such structures has a depressing effect on the life, that
affected on the germination and sprouting of seeds. Unusual effect of aluminum screens noted by a
number of authors: stronger than steel screens suppression of fluctuations in biochemical solutions
(S.E.Shnoll [4]); the blocking of specific information interaction (N.L.Lupichev); the sudden
appearance of metachromatic effect in cells of the yeast cultures (E.N.Gromozova); the blocking of
the usual reaction of torsion balance on solar and lunar eclipses, though electromagnetic shields do
not give such an effect (A.F.Pugach); a manifestation of a number of nutrients and mental effects in
aluminum mirrors Kozyrev (V.P.Kaznacheev, A.V.Trofimov [3]); the reflection and focusing of the
radiation of unknown origin, affecting on the @decay (A.V.Bukalov [7]). Thus, aluminum screens do
have special properties for screening one or more cosmophysical agents.
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REACTION OF SOME WATER ANIMALS OF THE EFFECT OF ELE CTROMAGNETIC FIELDS

Vasileva E.G., Melnik |.V.
State educational institution of higher professional education "Astrakhan State Technical University"

The article presents an overview of the study of th e reactions of aquatic animals on the
effect of electromagnetic fields.

As a result of society industrialization a variety of anthropogenesis sources of EMF reached
unprecedented level. In the water environment strong fields are caused by operation of
elektrorybozagraditeley, powered radios, radars, power converters, etc. There is actual a question
of reactions of water animals on EMF influence. We carried out a series of experiments on the eggs
and larvae of freshwater shrimp (Neocaridina denticulate) and fish - tilapia Timirjazevskoj (Z T.
mossambica x [ T. nilotica), African clawed frog tadpoles (Xenopus laevis). Irradiation of the test
organisms was conducted EMI with frequencies of 5 Hz and 27 GHz. High-frequency
electromagnetic field characterized by the values of the electric field - E = 20 V / m, the magnetic
field strength - H = 6.5 A/ m, low-frequency EMF - E =90 V/ m, H = 1.9 A/ m Irradiation was
continuous.

Influence of frequency electromagnetic fields (27 GHz) caused increase in weight and diameter
of the eggs of freshwater shrimp for 5 - 7% by increasing its water content (increased content of wet
weight) and increased the hatching of larvae of aquatic organisms, on average, by 7% compared
with the control. Caviar radiation by low-frequency EMF (5 Hz) increased the hatching of larvae by
30%, in comparison with control without affecting the morphometric parameters of fertilized oocytes.
According to the results of researches in all experimental variants was noted various dynamics of
the growth rate of the larvae of freshwater shrimp. The initial stage of larval development in the
irradiated groups was similar to the control variant and characterized by decreasing the rate of
growth (substage Mizis 1). Since from 16th days, the individuals in the irradiated groups felt growth
depression under influence of both types of EMF (substage Mizis Il). This stage in the ontogeny of
the larvae Neocaridine is critical and has a minimum level of all the major digestive enzymes. In our
opinion, inhibition of growth of individuals is caused by effect strengthening of "enzymatic crisis"
under influence of electromagnetic fields. For the 18tn daygrowth of the larvae in control and the
irradiated groups was compared (Mizis substage lll), the growth rate was 0.005 mg / day. Delays in
development and growth during the transition to the next stage at the irradiated individuals it isn’'t
revealed. Inhibition of growth of the shrimp over the entire step Mizis, helped reduce heterogeneity
larval molts synchronization and, consequently, their high survival rate (2 times higher than in
controls).

The influence studying of electromagnetic radiation on fertilized eggs Timirjazevskoj tilapia
showed an increase of its mass under the action of high electromagnetic fields (27 GHz) by 5% and
7% in diameter. In the group exposed to low frequency electromagnetic fields, changes of
morphometric parameters of eggs in comparison with control it was not noted. The high-frequency
EMI contributed resilience increase Timirjazevskoj tilapia, increasing the survival rate of fish by
20%. Influence of low-frequency EPM on survival of fish wash noted. Continuous influence of high
frequency electromagnetic fields on juvenile tilapia Timirjazevskoj within 50 days led to increase in
its weight by an average of 7 - 10 g in comparison with control. However the biochemical structure
of the body of juveniles changed decreased protein content of 38%, lipids - 31%, Ash - 30%, with an
increase in the proportion of 7% moisture.

At Xenopus tadpoles during experiment of anomalies development in irradiation individuals it is
not revealed. The experiments showed a significant increase in growth rate in the experimental
groups compared with the control. In this case, the effect of EMF exposure was more pronounced in
high-frequency electromagnetic fields. Development occurred in the normal range, thus the mass of
tadpoles increased, which has a positive effect on their viability. The mortality in the test groups did
not exceed 2-3%. Despite higher growth rate of experimental organisms, metamorphoses at them
began much later the control animals, differing smaller weight.

When exposed indirectly through water energy of EMF drops sharply, but the impacts on
aquatic organisms are highly expressed. Effect of EMF frequencies specified on the studied
organisms is different. In shrimp EMF affects depressing slowing growth but at the same time due
to the timing and alignment molts survival rate of growth in a high EMF increases. Amphibians
(Xenopus laevis tadpoles) and the fish probably react to EMF exposure. Growth rate, body weight
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and consequently survival increases. This is most pronounced in high-frequency electromagnetic
fields. Presumably, that inhibition the growth of shrimps by this frequency and strength of
electromagnetic fields, it is connected with small size of a body. In this regard, the same radiation
that has a positive impact on the growth of frog tadpoles and larvae of fish, but shrimps oppresses.
You can talk about the increase if resistance to the effects of EMF defined frequencies and
intensities at increasing the size of the body. Also dependence of a susceptibility to EMI from the
level of organization of the organism from low (shrimp) to higher (amphibians) is traced. But the
more complex the organism, the more difficult to make assumptions about the mechanisms of
exposure to EMF. In general, results of researches test, if y radiation that as a high-frequency and
low-frequency electromagnetic fields involves consequences for all stages of development of
studied organisms.

2AB « » # 1
A 1 A" ( 1' #1') A A #
1!'2AB IN SITU
"% b % . RS o+ 4
| +"% + S0 !
%6 6 $ 6 6 6 6 , - $6 , 8
2. %6 6 6 .7N., - $6  , 8
-mail: Oksana.Stolyar@gmail.com
%69 " |# $ 6" $ $& 6
$" " 68 $ 6 " 6 6
6 688 $ 68 in situ. 698 $6" $ 6 "6 68
Anodonta anatina 6 6 $3"6 $ 66 8 6 68
$6 # 8 $ . 6 - | 8 8 $ 68
(ChNPP)(N- $ ), 6 8 6 $ 8 (F- A-$ ©6%6 ) -
66 (6 8 ) $6 $ (©),
$ , 6 14 6 $6 " $6 " 2., ,R), $6 "
$ $6 # 8 $ 25 °C 30°, T1 T2 6%$6 )$ " 14 6 .
"6 , 6 8 $ 68
6 .(6"" $ $6 66 6 9 6
6 6 6 6 # 6" 6 8 (o, ), 6 -S-
8 , 8 6 8 $ -3 CN- $6.!6
6 6 ANOVA, $ 6 "6 $ 68 6
6 $ $$ "68 (p<0,001).= 6 $6 $66 68 6 6 6
6 Lo- 6 & 6 $ 6 6" & " 6
6 8 ( 6& $6 , 70 6 , 6 T2N- $6), & "
6 8 6 7 6 6 6" & " 7-8 6 6
$3 (% -3),# 96 " 6 " $& 6 6 , 6
6 6 8 6 ( 6 ) 6 $ . -3 $
6 $ 6 6& $6 6" T1-, 6 T2- $ . % , &
T1 $ 6$6 , 6 " T2- $ $ 6 $ # "
$ 8 6 6 6 6 T2F- $6 ( 52% 14 6 ).
= 6 $66 66 6 6$6" 6 $$"68 . -
.- $ 6 6 & 8 68 6
(<%0, 59 6 ) 0, ( ). K" 6 $ "
6% $ 68 6 $6 , # $ 6 6 8
$ 6 6 6 . -6 6 $ 6 6 '0, 6
N- $6 F- 6A- $ . N-3% $ 6 88 & " , 6 " F- A- $
VH# 6 $ $ 6 6 . -6 N- $6 $
$ 6 " $3$ .6 # " 68 6 -
6 N- A- $ 9" & $$ 6 6 "
X “ " 2013 81

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 5 ! 8 ! 3 #
COSMIC WEATHER AND BIOLOGICAL PROCESSES

Lymnaea stagnalis (Gnatyshyna et al., 2012). ; , 6 $%6 "
$ 6 6 6 6 6 . 6 $
" ( 25-35 ). 6 , $6 6 «
» " 6 6 $ $& 6
6 6 6 69 $ 68 insitu.
; $6 66 6 8 0
6 (M/25-2009, M/25-2011, # 118B) , " $%6 6
16 - 8 =6 0 6 K .
o

1. Gnatyshyna L., Falfushynska H., Bodilovska O., Oleynik O., Golubev A., Stoliar O.
Metallothionein and glutathione in Lymnaea stagnalis determine the specificity of responses on
the effects of ionising radiation // Radioprotection. — 2012. — Vol. 47, N 2. — P. 231-242.

“STRESS ON STRESS” RESPONSES OF BIVALVE MOLLUSK TO THE EFFECT OF
RADIATION AND HEAT DEPENDENT ON IN SITU EXPOSURE HI STORY

Gnatyshyna L.L. ! Turta0.0.%, Artysh O. t Gresyuk A. o Pynylo N. ! Senchik Yu. *,
Falfushynska H.1. 12 Stoliar 0.B. ™.

1Ternopil National Pedagogical University, Ternopil, Ukraine;
2].Ya. Horbachevsky Ternopil State Medical University, Ternopil, Ukraine;
-mail: Oksana.Stolyar@gmail.com

It is expected that the feral animals could transform typical responses to new adverse effects
due to the activation or suppression of their resistance caused by in situ exposure history. The aim
of this study was to compare the adaptive molecular responses to the effect of ionizing radiation or
elevated temperature in the bivalve mollusk Anodonta anatina from different populations. Mussels
from the cooling pond of Khmelnytskyi Nuclear Power Plant (ChNPP) (N-group), forestry and
agricultural areas (F- and A-groups correspondingly) in the Galicia-Volyn area (Western Ukraine)
were divided on four groups: control (C), studied after 14 days after the incidental effect of ionizing
radiation (2 mGy, R) or after the effect of elevated temperature (25 °C and 30 °C, T1 and T2
correspondingly) during 14 days. Molecular indices of oxidative stress, metabolic arrest and
cytotoxicity were examined. Comparison of control groups has confirmed the difference in the
health status of mussels from different areas with higher lactate dehydrogenase (LDH), glutathione-
S-transferase, microsomal monooxygenase and caspase-3 activities in the CN-group. According to
the results of ANOVA analysis, parameters of mollusk were affected by both exposure and
population history (p<0,001). Some similar responses in the mussels from different sites were
indicated. The decrease in metallothionein level (with the highest difference, by 70 times, in T2N
group), decrease in cholinesterase activity was reflected in moiety of exposures. The radiation
caused the decrease by 7-8 times in apoptotic (caspase-3) activity that witness about the inability to
remove the injured cells, and activation of vitellogenesis in male mussels (endocrine disruption) in
all groups. The effect of warming was dependent on the temperature with more prominent effects in
T1-groups than in T2-groups. Obviously, only T1 provoked the adaptive response while in T2-
groups the exceeding of adaptive ability was shown with the mortality of mussels in the T2F-group
(totally 52 9% for 14 days).

Some prominent inter-site differences in the responses were detected. The mussels from the
A-site were able to elevate most prominently the activity of microsomal monooxygenases (EROD,
by 5-9 times) and LDH (by 4 times). This particularity could be related to high limits of their
expression in this group adapted to organic contaminants in the agricultural area. The same
exposures provoked opposite response of LDH in the N-group and in F- and A-groups. In the N-
group its decrease was shown, whereas in the F- and A- groups it was increased (witness of
metabolic arrest). The heat effect provoked the inhibition of apoptosis only in the N-group. The
elevation of glutathione level and its redox index by the radiation in the groups N- and A- confirmed
our previous study of Lymnaea stagnalis (Gnatyshyna et al., 2012). Nevertheless, the mussels in
each group demonstrated rather constant lysosomal membrane stability in Neutral Red Retention
test (about 25-35 min).
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To summarize, the "stress on stress" approach allows revealing the peculiarities in the limits of
tolerance to damaging factors in the mussels with different in situ exposure history.

This work was granted by Ministry of Education and Science of Ukraine and State Fund of
Fundamental Research (M/25-2009, M/25-2011, # 118B); and partly supported by West-Ukrainian
BioMedical Research Center.
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EUKARYOTIC GENOME INSTABILITY (ALLIUM FISTULOSUM L.) AND RELATION WITH
SOLAR ACTIVITY

Gorodna A.V.

ESC "Institute of Biology" of Taras Shevchenko National University of Kyiv, Kiev, Ukraine
-mail: algora@i.ua

Relation of solar activity (SA) changes and climate of the Earth is investigated since 1900.
Initiator of this school Ch.G.Abbott had determined dependence between changes of the solar
radiation and climate on the Earth. [Abbott Ch., 1936]. Now this relation is determined using a huge
data sets obtained by terrestrial stations and meteorological satellites, with application of weather
models and observation of current activity of the Sun. [Willson, et al. 1981; Yu.l.Vitinskyi,1983].
Different periods (cycles) are picked out for the solar activity; one of them, eleven-year, is
connected with number of spots on the Sun, beginning of their observation is dated to 15" century.
Chizhevskyi when studying effect of the solar activity on biosphere and human being, picked out
dependencies and analyzed statistics of epiphytes, epizooties, psychopathic epidemics, frequency
of accidents and many other processes from its 11-year cycle [A.L.Chizhevskyi, 1973].
M.D.Golubovskyi had described oscillation synchrony effect at time of genetic changes in
geographically distant populations in a spectrum of lethal and visible mutations in D.melanogaster
[Golubovskyi, 1981]. Data of prolonged cytogenetic monitoring of Welsh onion ( llium fistulosum L),
allowed establishing summation effect of ecological factors upon dynamic changes of hereditary
material in seeds of different reproduction years at their storage [Bezrukov, Lazarenko, 2002;
Lazarenko, Bezrukov, 2007 ]. Moreover, the authors disclosed that chromosomes stability in young
seeds of various reproduction years was statistically different [Lazarenko, Bezrukov, 2007 ]. Welsh
onion seeds ( . fistulosum L), Maysky breed (one virgin run of seeds) gathered annually during 13
years at the same area have been used for investigation. The plot was situated in Oster Town,
Chernigov Region in relatively favourable ecological conditions. Dynamics of cytogenetic indices in
cells of root meristem of germs was analyzed by known anaphase method [Gostimskyi, 1974;
Demidov, et al. 2005]. Obtained results were processed by statistical methods using hypothesis \2
[Lakin, 1990].

We have made an attempt to determine availability of interrelation between eukaryotic genetic
instability ( . fistulosum L) and cycles of solar activity. Aberrant anaphase rate (AAR) in young
seeds (a month after harvesting) was represented as the most informative factor.

In theory, the same test-object must display similar parameters of chromosome variability.
Nevertheless, according to published data we have detected fluctuations of this factor in different
lots of gathered seeds depending on the year [Lazarenko, Bezrukov, 2007 ]. Maximal values had
been detected on the first monitoring year — 5.1%+0.8 (1994) and to 13" year — 4.5%+1.2 (2006).
Minimal peak (1.3%+0.3 -1999) of fade-out and successive growth of test-object background
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mutability level had been observed on the sixth year. Minimal value followed immediately after the
maximal aberration level value — 0.9%+0.4 (1995) and also was observed prior to subsequent sharp
jump of seeds mutability and made 1.3%+0.5 (2004). Thus, certain periodicity of AAR fluctuation
values has been observed with negative amplitude in 6" and 11" monitoring years and positive in
1%, 9™ and 13" years.

According to 11-year Schwabe-Wolf cycle, maximum of previous solar activity cycle was fixed
in 1989, in 1996 — minimum and maximum — in 2000. The next minimum had been recorded in
2008 [F.Clette, L.Lefevre, 20121. When comparing data we have noted discrepancy with such
cycling (min and max — 3“%and 7" monitoring years), although similar dynamics has been observed
with intensity scale of solar wind [Richardson I.G., Cane H.V. 2012]. We suppose that even such
durable cytogenetic monitoring is insufficient to chase interrelations with SA cycles. Most probably,
biological reaction of living organism, such as, spontaneous increase or decrease of mutational
variability, reacts to some other solar activity characteristics and fluctuations in weather or
ecological features of environment connected with them, require more durable period of cytogenetic
monitoring. Probably, genome reacts to a complex of factors, though we can exclude that one of
them could be the key one in this process.
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GEO- AND HELI PHYSICALLY SIGNIFICANT ULTRADIAN PERIODS IN LOCOMOT OR
ACTIVITY OF RATS UNDER CHRONIC ALCOHOL CONSUMPTION

Gosteva Yu.V., Moroz M.M., Martynyuk V.S.

ESC "Institute of Biology," Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail: mavis@science-center.net, mariam1.618@mail.ru, mby.sci@gmail.com

Time organization of processes in a living organism characterized by a wide range of periods -
from microrhythms to, multidiurnal, seasonal and long-term periods that are synchronized with geo-
and geliophysical phenomena. Ultradian rhythms are modulated by the diurnal and multi-day
periods is very interesting diapasone. The data analysis lead us to conclude that ultradian and
diurnal organization of physiological and metabolic processes in humans and animals in conditions
of chronic alcohol abuse, has been insufficiently studied. The sensitivity of biorhythms to the effects
of various environmental factors are also poorly understood, especially under chronic use of
alcohol. Therefore, the aim of this study is to investigate violations of the structure of the ultradian
and diurnal rhythm of activity in white rats, which had a long period of alcoholization. Nowadays
alcohol is seen as a kind of pathology that is characterized by addiction to alcohol. As a result of it
the stable metabolic, physiological, psychological and mental disorders are developed. It is known
that the various functional disorders including chronic alcogolism leads to desynchronization of
biological rhythms of the body. First of all the diurnal variation of metabolic and physiological
processes are disordered.

Studies were realized on white mongrel rats weighing 150-200 females, the groups of animals
were selected on their preferences in the consumption of water or alcohol. Control group includes
animals that demonstrate a complete rejection of alcohol consumption. Experimental group of
animals were rats preferring alcohol for water. These animals use ethanol that was added to water.
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The ethanol oncentration increased during the month from 5 to 40% and thereafter remained
unchanged. Animals consumed ethanol solution during their stay in cages for the content. Rhythmic
activity of the animals examined by automated system of animals movement registration in a cage,
allowing continuously recorded locomotor activity during the day. The speed of the animals was
assessed in arbitrary units per second. In the daily experiments, animals were in the wheel under
normal lighting conditions and terms of deprivation of food and water. Such conditions are a little
stressful and do not cause significant harm to animals, but in the integral rhythm of rats locomotor
activity significantly attenuated the consumption of food and water. Mathematical analysis of time
series of animals locomotor activity was carried out based on the Fourier transform. Analysis of
experimental results was made on the basis of generally accepted statistical data processing
algorithms.

Spectral analysis of rats locomotor activity showed a range of periods from several minutes to
12 hours. A wide range of periods with different phases and amplitudes forms "noise-like" structure
of rhythm of animals locomotor activity. During the first months of experiment the rats in the control
group showed a weak circadian rhythm, which is probably due to the influence of the study
procedure accompanied by deprivation of food and water. At the same time in the first months of
the experiment, the time organization of locomotor activity exposed to chronic alcohol abuse
differed more regularity. Also there was a significant increase in the amplitude of ultradian patterns
on a background of increased likelihood of daily periodicity, compared with the control group. Priods
of ultradian and diurnal patterns were unstable, so the amplitude of power spectrum of the
corresponding periods were small. Such changes in the temporal organization of animals activity,
probably due to simplification of the structure of biological rhythms accompanied by increased
anxiety and abnormal internal synchronization of physiological processes. The subsequent
presence of animals in the experiment showed the restoration of the daily periodicity in the control
group of rats after 5-th month and the violation of it for the group of long-term alcohol consumers.

The analysis of the possible connections of biorhythms animals with variations of natural
electromagnetic fields that related to space weather, has been carried out separately. Previously,
such a relationship was found in intact animals [1].

References:
1. Martynuk VS Diurnal and geo-heliophysical significant periods in the integrated motor activity
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DROSOPHILA MELANOGASTER LABORATORY POPULATION MOTION ACTIVITY
ANALYSIS AND ITS CONNECTION WITH THE SPACE WEATHER PARAMETERS

Kravchenko K.L. *? Bazhenov A.A. *, Voronov V.A. 3, Prikop M.V. !

! Irkutsk State University
2 Institute of Solar-Terrestrial Physics SB RAS
% Institute for System Dynamics and Control Theory SB RAS
e-mail: k_krav@mail.ru

For study Drosophila melanogaster population motion activity there was developed a special
device based on a computer program that can deliver the general amount of movement on of the
video camera screen into digits and write them down as a relative units of measurement. It is
possible to select fields on camera screen for which the separate time series will be written, and
also time step can be set.

The investigations of Drosophila laboratory populations motion activity took place in Irkutsk
since 2009 till 2012. There were more than one hundred experiments with average longevity about
10 days. In every experiment there were simultaneously measuring of motion activity or usually 3 or
6 populations, which were different by sex and genetic structure. Time step measurement of motion
activity usually was 10 or 30 seconds. At the same time step in the laboratory were working digital
meteorological station and magnetometer.

There was investigated connection between the Drosophila population motion activity with the
following environmental parameters: air temperature, atmospheric pressure, humidity, magnetic
field, Wolf numbers, Solar Radio Flux (F10,7), moon phases.

In the issue there were found distinct relation between the locomotion activity and Solar Radio
Flux (F10,7). This connection was better seen for females and repeated separately every year of
investigation. There are also some correlations with some other investigated environmental
parameters on different time scales, that needs further research.
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DISPLAY SPACE WEATHER
Kutmin A.L

Tomsk branch of the International Academy of biophysical medicine and the International University
Global Scaling, Russia
e-mail: dinsho@sibmail.com

Experiments Shnol [Shnol SE, 2009] and the analysis of the theory of algorithms Global
Scaling [Muller H., 1984] have shown, the processes traditionally considered random, in fact, are
not accidental. We have developed a model which allows to monitor the inertia of the probability of
such processes in a dynamic mode. What is the model?

In virtually every country and every day at the same time in the same place statistical
experiment carried out on a random loss properties. In Russia one of these experiments is
commonly called "Gosloto 5 of 36". We have noted the numbers in each drawing "Gosloto 5 out of
36", which then fall into the next ("duplicate numbers" - DN). These numbers characterize the
inertia of the probability. Such numbers in every draw of course was a little bit. In order to increase
the sample size and follow the dynamics of the inertia of the probability, we added DN of the drive
in seven draws: DN of the drive in the three previous draws, plus DN of the drive in the draw, plus
DN of the drive in the next three. And so every day ("seven-day-a comb").
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It turned out that significant periods of time (up to 120 days) have seen a strong highly
significant positive (increasing) or negative (decrease) the dynamics of the inertia of the probability
of falling numbers. Moreover, these dynamic periods of year tend to repetition. So since 4
December 2011 at 1 April 2012 there was a positive dynamics of highly significant with a
significance level of p = 0.002453 (nonparametric Spearman R) (Fig. 1). And in 2012-2013, in the
same calendar period (from 4 December to April 2) observed the same highly significant positive
trend with a significance level of p<0.000000 (nonparametric Spearman R) (Fig. 2).

DN

PO R T

time
Fig. 1. The dependence of the DN (explained in the text) versus time (days) to 4.12.11 on
01.04.12.

CrNGMOONED

Fig. 2. The dependence of the DN (explained in the text) versus time (days) to 4.12.12 on
02.04.13.

Based on the above facts, we have concluded that the inertia of the probability of falling
numbers can be used as an indicator of space weather. In the future we plan to reinforce this
conclusion preliminary results of similar studies draws "Gosloto 5 out of 36" in the other years, as
well as parallel drawings, such as "Gosloto 6 of 49."

These studies are important for the creation of dynamic forecasting, as well as to explain the
macroevolutionary processes that under the existing science paradigms is not satisfactorily explain.
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THE REACTION OF VOLUTINE GRANULES METACHROMASY IN T HE CONDITIONS OF
ANTARCTICA

Litvinov V.A, Salganskyi A.A. o Grigoriev P.E. 2, Gromozova E.N., Kachur  .L.°

!National Antarctic Scientific Centre of Ukraine, Kiev
“Crimea State Medical University named after S. |. Georgievsky, Simferopol
? Institute of Microbiology and Virology im. D.K.Zabolotnogo NAS of Ukraine, Kiev

Long-term researches of the metachromasy reaction (MTC) of volutin granules of
microorganisms have convincingly shown a link between this phenomenon and space weather
(Velhover, 1936 Chizhevsky, 1963 Gromozova and others, 2010). It was of interest to continue this
research in Antarctica, since this region is unique in its geospatial and climatic conditions.

Reaction of metachromasy was carried out daily during the expedition XVI (March 2011-April
2012.) in Ukrainian polar station "Academician Vernadsky." At the same time meteorological and
geospatial characteristics were recorded. The obtained data were processed statistically by multiple
regression, cross-correlation and the single-factor dispersive analysis.

The statistical significant relationship was found for metachromasy with solar activity and "the
flux of solar radio emission at 10.7 cm wavelength." It seems quite natural and also revealed a
highly significant relation between the response of MTC and ultraviolet radiation. It is not surprising,
because within the time interval of measurements in Antarctica the indices correlated well (R=70%).
This is presumably because at the ozone hole the sun UV acts more directly, and therefore is the
main active agent. It is interesting to note that the significant association between the
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metachromasy and K-index of geomagnetic activity was not identified. Among the meteorological
data the correlation with atmospheric pressure and temperature was marked. Special attention
deserve the first detection of the total absence of color of volutin granuls. Perhaps that this
phenomenon just lead to changes in the marked dependencies, for example, of the index of cosmic
rays. While at the latitude of Kiev during this period, the picture followed the pattern of long-term
observation (direct relation), in the conditions of Antarctica. This dependence is more complicated.

Thus, the obtained data is of great scientific and practical interest for researchers and provides
new questions concerning the biological effects of space weather.
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DEPENDENCE OF THE HUMAN BODY FUNCTIONAL STATE FROM INTERSYSTEM
CONNECTIONS AND COSMOPHYSICAL AGENTS

Martynova A.A., Pryanichnikov S.V., Pozharskaya V.V ., Zavadskaya T.S., Mikhailov RE,
Petrashova D.A., Belisheva N.K.

Kola Scientific Center RAS, Apatity, Murmansk region

The task of the study was to assess the intersystem connections of psychophysiological
indicators of the body state and the revealing of correlations between the dynamics of
psychophysiological state and variations of cosmophysical agents. The study was conducted on a
group of volunteers (12 men) aged 19-37 years. Psychophysiological parameters of the body state
were daily registrated for 25 days (24.09.2012 — 10.18.2012).). The special indices of Heart Rate
Variability (HRV) measured with using of a non-invasive analyzer "OMEGA-M" were selected in the
research. In these indices were included such indicators as magnitudes of Adaptation (A), Arterial
Blood Pressure (systolic - ABPs and diastolic - ABPd) , Heart Rate (HR). ABPs, ABPd, and HR
were recorded in the supine and sitting. In addition, the duration of the individual minute (DIM) were
evaluated. DIM is usually considered as a psychophysiological indicator which reflects the integral
functional state of human body, as well as exogenous and endogenous influences and the direction
of adaptation. Along with this, the indices of the situational and personal anxiety (SA and PA,
respectively) were calculated (by the Spielberger-Khanin) and indicators of self-sensation of self
health (S), Activity (Act) and Mood (M) were estimated by using “SAM” method. The indices of
geomagnetic activity (GMA) (http://www.sgo.fi/), neutron count rate (neutron monitor station in
Apatity, PGl KSC RAS), indices of the Solar activity and the phases of the Moon were used for
correlations with psychophysiological parameters. The results shown that magnitudes of DIM varied
widely in the fairly homogeneous sample of healthy mans in the range of individual values from 52.4
+ 5.7 to 135.7 + 4.2 at average value for a sample of 75.1 + 2.0 (229 measurements). Such
variability of the DIM, probably, could reflect different levels of adaptation and different
psychophysiological state of the separate persons. Shown that the value of the DIM in healthy adult
persons is stable indicator which proportional to the degree of emotional stress, while the DIM is
significantly decreased under low adaptation. This is explained that the DIM correlates with changes
of the somatic and vegetative indicators of the body state and therefore, it reflects to some extent,
the adaptation of the body (N. Moiseeva, 1989). In this study it was revealed that the DIM
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significantly correlates with ABPs in the sitting position (r = - 0.57, p <0.05), with ABPd in supine
and sitting (r = - 0.50, r = - 0.63, respectively, p <0.05), with HR as in supine and sitting (r =0.73, r =
0.43, respectively, p <0.05), with the level of SA and PA (r = -0.59, r = -0.49, respectively, p <0.05),
with indices of S, Act and M (r = 0.46, r = 0.74, r = 0.48, respectively, p <0.05), as well as with the
cosmophysical indices: with the increase of Moon's disk (r = 0.47, p <0.05), with the flux of the solar
X-rays (1 -8 A) and with the Wolf numbers (r = -0.51, r = - 0.56, respectively, p <0.05). Significant
correlations were found between the ABPs in supine and sitting (r = 0.54, r = 0.41, respectively, p
<0.05), the PA (r = -0.46, p <0.05), the M (r = 0.48, p <0.05) and GMA indices. Indicator of
adaptation (A), was associated with ABPd and HR in a sitting position (r = 0.40, r = -0.41,
respectively, p <0.05), as well as with X-rays of the Sun and the Wolf numbers (r = 0.41, r = 0.45,
respectively, p <0.05). Thus we have shown: 1) the psycho-physiological state of the body in a large
extent is determined by hemodynamics, in particular, by the blood pressure and by the heart rate,
that was manifested in the DIM: decrease of the systolic and diastolic blood pressure leads to an
increase of the DIM, 2) DIM positively correlates with self-sensation of self health (S), Activity (Act)
and Mood (M) and negatively, as SAN, with personal anxiety. That is, the increase of S, Act, M,
leads to an increase of DIM and decrease of anxiety 3) Such indices as blood pressure, heart rate,
SAN, DIM, situational and personal anxiety, to some extent, are controlled by the cosmophysical
agents which can modulate the functional state of the body. What is the contribution of internal and
external agents in adaptation, stability and vulnerability of the human body should be determined in
the further studies.
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CARDIOVASCULAR TRANSYEARS AND CISHALFYEARS, MIMIC HELIO-GEOPHYSICAL
COPERIODISMS

Dewayne Hillman ! Germaine Cornelissen *, [Franz Halberg 7, Yurii Gurfinkel ?3, Tamara Breus 2

1Halberg Chronobiology Center, Minneapolis, Minnesota, USA
2scientific Clinical Center JSC "Russian Railways"; Moscow, Russia
3'Space Research Institute RAS, Moscow, Russia

The incidence pattern of sudden cardiac death and blood pressure and heart rate can exhibit
cycles of 1) about 16 months, of a length longer than (trans = beyond) a year, with a Cl (95%
confidence interval) covering neither 1.0 nor 1.9 years and/or 2) of about 0.42 years with a Cl not
reaching 0.5 years.
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These 1) transyears and quinmensals (i.e., cis-half-years) are aeolian, behaving like wind,
changing in intensity or amplitude, waxing and waning to the point of disappearing and reappearing,
drifting in frequency, bifurcating or splitting into 3 or more branches, and differing in length in
different geographic locations and/or at different times; the differ from a year in length and could
qualify for mid-term periodicities which in physics have recently been defined as including the exact
1-year length (1). Miroslav Mikulecky, in turn, has referred to Halberg's para-annuality (2) excluding,
of course, under this label, cycles with calendar year length, insofar as the transyears' periods, | s,
Cl (95% confidence interval) do not overlap 365 days (3, 4). The periods in Table 1 are likely to
differ with time and geographic location, as is the case for the pattern of sudden cardiac death,
Table 2 (5). We here present evidence of putative para-annuality, in pulse wave velocity (PWV),
finding transyears, cycles with a ] with a Cl longer than 1.0 years and shorter than 1.9 years, and
quinmensals, with an about 5-month ] , with a Cl not covering the geomagnetic half-year at its
longer end, widely documented in physics as 154-day ] s (6-36). Table 1 summarizes both
quinmensals and far-transyears in PWV, while replications are unavailable for PWV, they can be
presented in Table 2. Aeolian behavior in space is readily apparent in that the periods in different
geographic locations differ for sudden cardiac death and myocardial infarctions (37, 38), just as
different geophysicists reported varying periods in what has been defined as a transyear range (39-
44). 1t is of great historical interest that the periods found in solar wind speed (45) have been
detected in a book by Harlan True Stetson (46), who recognized a 1.26-year period in sunspots and
whose published data reveal a quinmensal in a meta-analysis (47).
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RADIATION-INDUCED APOPTOSIS AS A WAY OF IMMUNOCOMPE TENT CELLS DEATH IN
LYMPHOID ORGANS

Andriichuk T.R., Ostapchenko L.I.

Taras Shevchenko National University of Kyiv,
Educational and Scientific Center "Institute of Biology"

The investigation of the ionizing radiation influence on living organisms at present is due to the
assessment of the function of the regulatory networks that coordinate system response to radiation
factors, including defining is the activation of programmed cell death (apoptosis). At the level of
apoptosis induction involves different ways (they share largely stimulated both external and internal
signals death), realized in deterministic genetic program of cell death.

The study of biochemical mechanisms of radiation-induced apoptosis was performed on a
model of rats thymus and spleen lymphoid cells at early stages (30 min and 3 h) after exposure to
X-rays at a dose of 1.0 and 7.78 Gy.

As a result we found that after 30 minutes and 3 hours after exposure to X-rays increased levels of
apoptotic cells by both doses of radiation in both rats thymocytes and splenocytes. Since the action of
radiation factors directly and indirectly activates the internal nuclear apoptotic way by first damage
nucleoprotein complexes, we found that exposure to X-rays at doses of 1.0 and 7.78 Gy leads to
significant accumulation levels of single-and double-stranded DNA breaks in thymocytes and
splenocytes which is partly due to decreased activity of repair systems. Involvement of the enzyme poly
(ADP-ribose) polymerase (PARP) in maintaining the integrity of the genome and participate in DNA
reparation complexes, regulation of expression of several genes and cell death suggests its significant
contribution to radiation-induced apoptosis. In our experiment, there are multidirectional changes PARP
activity, indicating the involvement of different mechanisms of apoptotic signal transduction. Assessment
of the contribution of proteolytic cascades in the realization of radiation-induced apoptosis was
performed by examining the activity of the main process markers - cysteine proteases. Thus, dose-
related changes in activity of caspases - as key enzymes of initiation and executive phase of apoptosis
were found. Lysosomal - dependent apoptotic death searched, evaluating the activity of cathepsin B,
and found a significant increase in activity at both doses studied. On the involvement of Ca®* -dependent
cysteine proteinases (calpains) in radiation-induced apoptosis in our experiments indicated the changes
in their enzymatic activity, which is closely correlated with the redistribution between intracellular Ca**
stores. An important part of radiation-induced apoptosis is oxidative stress, which is accompanied by
changes in the functioning of the main regulatory mechanisms. We have shown that a disorder of
oxidative homeostasis in thymocytes and splenocytes is associated with accumulation of lipid
peroxidation products upon destabilization the of antioxidant protection system.

No less important today is to find natural protective drugs for the correction of radiation-induced
metabolic disorders. We studied the effects of natural metabolite inosine (pharmacological drug
"Riboxine"), injected prior to the radiation exposure, on the investigated parameters and revealed
comprehensive nature of its action by active involvement in cellular metabolism. Thus, the results
indicate the possibility of involvement of complex multi-metabolic networks components in
processes of radiation-induced apoptosis.
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1. Falfushynska H., Gnatyshyna L., Stoliar O. In situ exposure history modulates the molecular

responses to carbamate fungicide Tattoo in bivalve mollusk // Ecotoxicology. — 2013a. — Vol. 22.
— P. 433-445.

2. Falfushynska H., Gnatyshyna L., Stoliar O. Effect of in situ exposure history on the molecular
responses of bivalve mollusks to trace metals // Ecotoxicology and Environmental Safety. —
2013b. — Vol. 89. — P. 73-83.

ADAPTIVE RESPONSES OF BIVALVE MOLLUSKS FROM COOLING POND IN PREDICTION
OF NOVEL ENVIRONMENTAL CHALLENGES

Gnatyshyna L.L. ! Turta 0.0.%, Yurchak I.V. %, Boyko N.I. ! Stravska M.I. Falfushynska H.1. 13
Suhovskja I.V. 2 Stoliar 0.B. *

1Ternopil National Pedagogical University, Ternopil, Ukraine;
2 Karelian Research Centre of Russian Academy of Science, Petrozavodsk, Russia;
®l.Ya. Horbachevsky Ternopil State Medical University, Ternopil, Ukraine;
-mail: Oksana.Stolyar@gmail.com

Traditionally, main attention in the assessment of environmental toxicity is paid to individual
hazardous substances that derived from pointed sources and caused big accidental spills. However,
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novel environmental challenges are mainly connected to the combine effect of global climate changing
and chemical pollution that can exceed the adaptive ability of the organism to the pointed substance
(Falfushynska et al., 2013a, b). The aim of our study was to select the peculiar responses of mussels
from the population that is subjected to constantly elevated temperature in comparison with the
responses of the specimens from typical for this area sites. Molecular indices of stress and toxicity
were compared in male specimens of bivalve mollusk Anodonta anatina from the cooling pond of
Khmelnytskyi Nuclear Power Plant (ChNPP) (N-group), forestry and agricultural areas (F- and A-
groups correspondingly) in the Galicia-Volyn area (Western Ukraine) during two years.

Study revealed seasonal variability of most studied parameters in all groups. The inter-site
differences were prominent in spring and autumn. The activity of lactate dehydrohenase in the
digestive gland demonstrated the inter-site variability with up to two-times higher level in the
mussels from cooling pond in autumn. The calculation of the seasonal Index of Variability (IV) for
the biomarkers in each group demonstrated the highest means for low weight intracellular thiols,
glutathione and metallothionein, in the N-group. IV values for oxidized glutathione and
metallothionein protein levels reached 23.6 and 24.8 in the N-site correspondingly, while lesser
values were 5.6 and 2.0 in other sites. It can be explained by as the most targeted their relation
crucial biological functions in general stress response, particularly scavenging of reactive oxygen
species (ROS), storage and transport of metal ions.

Using Classification and Regression Tree (CART) software on the basis of a set of studied
markers, characteristics for the distinguishing of N-group were selected. Firstly, it was the
constantly elevated level of vitellogenin-like protein in gonads and hemolymph of male specimens
that witness the effect of endocrine disruption. The mussels demonstrated also oxidative injury with
highest Index of lipide peroxidation and ROS. High level of genotoxicity (DNA-strand breaks and
hemocytes with micronuclei and nuclear abnormalities) and apoptotic (caspase-3) activity was
shown in N-group. Remarkable higher levels of copper and also cadmium within the tissues were
detected in N-group reflecting the industrial pollution. However, these metals were preferentially
bound to metal-buffering protein metallothionein.

In summary, a battery of non-specific markers of stress and markers of exposure in the
indigenous freshwater mollusks and application of multifactorial and differential analyses allowed
persistent mixed effect of warming and chemical pollution to organisms to be specified and classed
as critical for their adaptive responses.

This work was granted by Ministry of Education and Science of Ukraine and State Fund of
Fundamental Research (M/25-2009, M/25-2011, # 118B); and partly supported by West-Ukrainian
BioMedical Research Center.
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ACID- HEMOLYTIC STABILITY AND GLUTATHIONE'S SYSTEM ENZYMES ACTIVITY OF
INTENSE ERYTHROPOIESIS ERYTHROCYTES UNDER THE CONDITIONS OF LOW-
FREQUENCY VIBRATION

Dotsenko O.1.
Donetsk National University, Donetsk, Ukraine

In adaptation processes development the special place belongs to the blood system, as the
most important system of a homeostasis that participates virtually in all protective reactions of an
organism. It is important to study in complex the stress influence on hematopoiesis organs and
cellular composition of peripheral blood in order to understand the mechanisms of organism
adaptation to stress damages. According to above, this study tested the functioning features of the
murine erythron system under vibrational stress on the basis of experimental data about
erythrocytes acid resistance.

Experiments were made on the outbred murine males at about one age and weight that were
subsisted at vivarium conditions on a usual diet. Animals were divided into 5 groups. Animals of 1 - 4
groups were exposed to daily thirty-minute vibration with frequencies 8, 16, 24 and 32 Hz respectively,
with an amplitude of 0,8+0,12 mm within 14 days. Vibration of animals was carried out using the
electromechanical converter connected to the generator of low frequencies signals. The fifth group of
animals was not exposed to vibration and was used as control. Kinetic dependences of acid hemolysis
of erythrocytes was registered daily, from the 1st to the 5th day, and then at the 7th, 9th and 14th days of
experiment. Blood for the analysis was taken from tail veins after 15 — 20 min from the end of vibration.
We used hemolysis rate constant — half-life time of cells as an indicator characterizing resistance of
erythrocytes to the hemolytic agent influence. For the analysis of acid erythrograms were also used
hemolysis length, maximum erythrogram’s time and width of an interval of erythrocytes dominating
subpopulation. Activities of glutathione peroxidase, glutathione reductase, glutathion-S-transferase and
glucose 6-phosphate dehydrogenase were tested in erythrocytes hemolysates using routine metods.

The study showed that acid resistance of erythrocytes decreases during the first five days of
vibration influence with frequencies of 8-16 Hz. Also erythrocytes were divided into fractions that indicate
the erythrocytes aging and strengthening of population heterogeneity. On the fifth day of 16 Hz influence
the emission of reticulocytes was recorded. At 8 Hz influence these processes were registered on the
7th day of experiment. For subsequent period influences curves were slightly displaced relative to the
control. Increase in hemolysis time and forms of erythrograms suggest the existence of erythrocytes
fraction with the increased resistance to a haemolytic factor. High activity of stress-induced mechanisms
led to the drop in the general erythrocytes content in blood, to the decrease in a part of low-resistant
erythrocytes and to the general increase in erythrocytes stability to acid hemolysis. Thus, the registered
activities growth of studied enzymes correlated with influx of "young" erythrocytes in a bloodstream.

At 24 Hz influence we observed similar processes; however within the second week the content of
"old" erythrocytes in murine blood was much higher, than "young" cells. Strengthening of erythrocytes
heterogeneity was observed with the shift on the erythrograms to the left, emergence of several maxima,
reduction of half-life time of cells. However the termination time of hemolysis was not reduced. At 32 Hz
vibration the erythropoesis was not observed within 14 days of experiment. Stress-induced disorder of
hemopoesis and cellular compound of peripheral blood were revealed and expressed in erythropoesis
suppression, devastation of a reserve of “old” erythrocytes, decrease in their acid resistance and
activities of glutathion’s system enzymes. The consequence of these processes could be hypoxia of
cells and tissues, which is one of the mechanisms of organs stress injuries.

This study was shown that old erythrocytes have lower level of glutathion’s system enzymes
activity. The young erythrocytes formed in the conditions of intense erythropoiesis, caused by low-
frequency vibration, have higher level of activity, however these cells qualitatively differs from the
cells produced in the conditions of normal erythropoiesis. In the erythrocytes formed in the
conditions of intense erythropoiesis the decrease in enzymes activity is more quicker comparing to
the erythrocytes formed in the conditions of normal erythropoiesis due to their accelerated
production in marrow and also the their increased exploitation after an exit to the blood stream. This
leads to the aging of a cell and its elimination from the general blood stream.
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REPARATIVE STATUS AND CONFORMATION STATE OF CHROMAT IN IN BLOOD CELLS OF
NUCLEAR SPECIALISTS WORKING WITH TRITIUM AND ITS O XIDE

Kalinovskaya O.V., Khaimovich T.l., Nagiba V.I., Ni  kanorova E.A., lvanov K.Yu., Patochka G.L.

Russian Federal Nuclear Center All-Russian Scientific Research Institute of Experimental Physic, Sarov,
Nizhni Novgorod region, Russia
-mail: memf@bfrc.vniief.ru

Reparative status and conformation state of chromatin in blood cells of 81 nuclear specialists
dealing with tritium for a long time have been estimated. Average standing with tritium @radiation
was 31 years, average age was 67.4 + 0.6 years, average absorbed dose was 125 + 9 mSv.

Unscheduled DNA synthesis was measured as amount of *H-labeled thymidine incorporated
into blood cells after UF-irradiation. Spontaneous level of DNA damage and DNA repair rate were
assessed using “comet assay “. Conformation state of chromatin and its reactivity were rated
considering the parameters of anomalous time dependence of viscosity in blood cell lysates.

It has been shown that effectiveness of the system of induced DNA damage repair in the cohort
of nuclear specialists is decreased comparatively with the control group.
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In the group of working men separated of the cohort (laboratory assistants-physicists and fitters)
decreased effectiveness of DNA repair system was revealed with two methods and was caused by
higher value of absorbed dose. In the cohort of tritium nuclear specialists the fraction of the persons with
decreased repair rate (Kys O1.1) was 1.8 times higher than that in the control group.

Unscheduled synthesis of DNA in blood cells of tritium nuclear specialists was decreased at 3
times lower doses than in nuclear specialists exposed to external _-irradiation. Obtained data agree
with the results of the experimental estimation of relative biological effectiveness of tritium according
to the cytogenetic data and translocation frequency in the blood cells of nuclear specialists of the
investigated cohorts.
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RESEARCH OF ANTHRACITE RESPONSE ON PULSE ELECTROMAG NETIC INFLUENCE
Kirillov A.K. *, Vasilenko T.A ., Doroshkevych O.S. 2,'Saprykina AV ?

YInstitute for Physics of Mining Processes NAS of Ukraine
’Donetsk O. O. Galkin Institute for Physics and Engineering NAS of Ukraine
e-mail: kirillov1953@inbox.ru

Till now, little attention has been paid to electromagnetic factor for solving the urgent problem
of rock mass control, that is coal seam degassing and methane recovery from bearing rocks. Earlier
we showed that impact on coal samples saturated by methane by electromagnetic fluctuations of
radio-frequency range (10-30 MHz) leads to acceleration of methane emission rate from porous
structure of coal. In our research the results of experiments on impact on the dry and water
moistened samples of anthracite by electromagnetic fluctuations of low frequency are presented.
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The experiments substantially model the processes happening in a lithosphere at magnetospheric
fluctuations.

The influence by mono-polar exponential accruing impulses of weak (10° — 10° A/m) magnetic
fields (PMF) with a frequency 1Hz within one hour was carried out. The Nyquist plot and the tangent
of losses tg° and impedance Z on frequency dependence in the region of 500 Hz — 1 MHz were
analyzed.

The increase in ReZ was observed in the first experiment after PMF. Initial samples had the
ReZ values close to 2.5 kOhm in all range of frequencies just before they were place in the solenoid
and the ReZ increased after PMF from 4700 to 5300 kOhm for a long time (till 21 h). But the
relaxation of electrical parameters to reference values didn't occur.

Similar changes were observed for other sample which was sated by water vapour in climatic
chamber. The relaxation of electrical parameters took place after PMF to reference values, but even
after drying at a temperature of 105 °C the ReZ value didn't reach that which the moistured sample
had before PMF. Therefore one cann'’t to explain the change of specific resistance only as a result
of change of moisture content in coal pore samples.

It follows from the dependence of tangent of losses (tg°) on the frequency that the greatest
changes happen in low-frequency range (fig. 1a). Change of real part of impedance on frequency
after pulse magnetic field influence is of interest (fig. 1b). Actually, ReZ decreases that means
increase in conductivity of coal. Then there is a relaxation of ReZ to initial value (after 43 hours).
The drying of the sample led to increase in specific resistance while PMF give opposite effect.

Conclusions: There are changes of electrical properties of anthracite after 1 Hz pulse
electromagnetic impact sequence on a sample. If thermal influence at a temperature 105°5, at
which water is removed from the volume of pores and cracks, leads to increase in specific
resistance of the sample, magnetic pulse influence promotes increase in conductivity b with
subsequent slow relaxation to reference values. One can to conclude on the basis of change of
dependence of imaginary part of impedance ImZ and capacity C on frequency that the effect of
pulse electromagnetic influence consists in polarization of borders of non-uniform porous structure
of anthracite with the subsequent relaxation electric charging borders, occurring with a various rate
depending on the scale of non-uniformity. Such behaviour of electric properties of interphase
borders can be caused by desorption, in particular, hydroxyl groups. Our experiments model the
processes happening in a lithosphere during magnetospheric storms.
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ANALYSIS OF DATA OF DEMOGRAPHIC STRUCTURE, MORTALIT Y AND MORBIDITY OF
POPULATION OF THE RF

Lyubovtseva Yu.S., Pyatygina O., Shibayeva A., Rybk ina A.l.

Geophysical Center of Russian Academy of Science, Moscow, Russia
e-mail: u.lyubovtseva@inbox.ru

In recent years around the world and in Russia deserved attention is given to influence of
changes of environment on health and life expectancy of people. Correlation between medical,
ecological, social-economic and climatological parameters is extremely complicated, in particular for
such enormous territory as Russia, where regional distributions of sources of risks (natural and
anthropogenic) significantly differ. It is important to allocate areas with the developed industries,
with industrial hazardous and radioactive sources of pollution of the atmosphere, areas with
volcanic activity, extensive fire-hazardous forest territories and background areas. Hence a need of
studying, classification and division into districts of both the sources of risk and geophysical
conditions of their influence follows.

Using the ArcGIS 10.1 software package more than 500 maps on federal and regional level
were constructed divided in four blocks: demography, social economy, ecology, health. The
medical-geographic description of the territory of the RF was based on official statistical data on
demographic statistical data on demographic indicators, morbidity rate of the population, social-
economic characteristics and environmental pollution, health system indicators for 2005-2011. The
specified materials were received from statistical surveys and Federal State Statistics Service
bulletins for 2005-2011.

This research was funded by the Ministry of Education and Science of RF under Grant No.
14.515.11.0012.
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THE INFLUENCE OF WEAK ELECTROMAGNETIC FIELDS ON THE SMOOTH MUSCLE CELLS
OF RATS STOMACH

Melnyk .;., Martynyuk V.S., Tsymbalyuk O.V., Artemenko .Yu.
Taras Shevchenko National University of Kyiv, Educational and Scientific Centre “Institute of Biology”, Kyiv, UA

Currently, the influence of weak electromagnetic fields (EMF) on living objects and biologically
process is confirmed. Weak EMF are one of the probable physical factors that can affect on cellular
processes, particularly on calcium-dependent processes. Nowadays, there are several
magnetobiological theories [1, 2], for example, the theory of parametric resonance [3]. Despite the
considerable amount of data on the effects of EMF on various biological objects, there are no
researches on the effect on smooth muscle cells (SMC). There are known, SMC play important
physiological role and their activity is connected with the intracellular calcium concentration.
Therefore, our objective was to study the influence of EMF with the induction of 25 uT and a
frequency range from 1 to 100 Hz at SMC of rat stomach.

EMF with stated parameters was produced by the Helmholtz coils. A suspension of smooth
muscle cells were incubated with fluorescent calcium indicator indo-1/AM and irradiated by EMF for
32 min. The fluorescence spectrum were recordered every 4 minutes by spectrofluorimeter. From
the obtained spectrum calculated intracellular calcium concentration, and analyzed the dynamics of
this parameter over time. The data were showed as an intracellular calcium concentration-change
graph (relative to the zero time point) on the respective minutes from the frequency of the EMF. To
demonstrate the changes caused by the action of EMF has been chosen graph on the 20-minute
recorder (Fig. 1).

Fig. 1. The intracellular calcium concentration Fig. 2. The inhibitory effect of EMF with a
changes (nmol/L) under exposure of EMF with frequency of 8 Hz at action of hyperpotassium
frequency 1-100 Hz after 20 min. solution.
“0” — basic level of intracellular calcium; solid line - the 1 - control, 2 - with EMF; vertical line - the moment
average change in the concentration of calcium in the of application of hyperpotassium solution.
control, dashed lines - the mean error in the control.

The graph (Fig. 1) shows that used certain frequency of electromagnetic fields cause
fluctuations in calcium concentration to 200 nmol/L relative to control. Thus, one frequency cause
an increase of calcium concentration (15, 35, 45, 50, 78, 91, 95 Hz), and others — a decrease (21,
27, 60, 97 Hz).

We also investigated the effects of EMF on the contraction of SMC by adding hyperpotassium
solution, which causes depolarization of SMC. The cells were irradiated by the field frequency of 8
Hz, and after 5 minutes 80 mM KCI was added, after which the spectra were recorded for 10
minutes (Figure 2, line 2). Similarly recorded action of hyperpotassium solution to the control
suspension without EMF effect (Fig. 2, line 1). The obtained data shows that the action of EMF at 8
Hz suppressed calcium increase over the hyperpotassium depolarization (Fig. 2). These results
confirm earlier studies at the tissue level [4].
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THE SEASONAL EFFECTS OF WEAK PERMANENT MAGNETIC FIE LD ON THE LIPID
COMPOSITION AND CONTENT IN LETTUCE (LACTUCA SATIVA L.) LEAVES

Novitskaya G.V., Novitskii Yu.l.

Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
-mail: yinov@ippras.ru

The have studied the effects of permanent magnetic field (PMF) with the strength of 400 A/m
(500 uT) on the composition and content of polar and neutral lipids and on the composition of their
fatty acids (FAS). Plants were grown under luminescent lamps LB-80 (16-hours) in the phytotrone
chamber, 18-20°C. Lipids were isolated from forth leaves and their composition was determined
using TLC and GLC techniques. Horizontal weak PMF was produced by means of the Helmholtzt
coils supplied with direct currency. The control plants were grown under the same conditions, but
without magnetic field. Three experiments were done: in November, in March and in May. Total lipid
content of control plants was shown to change near 15% of minimal value in March. Maximal lipid
content was show in May. PMF decreased total lipid content in all experiments, and the maximal
suppressive effect of weak PMF was found in May. We may conclude that constant conditions
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during lettuce growth in chamber do not abolish the seasonal effects of weak permanent magnetic
field, which revealed in quantitative changes in polar and neutral lipids and their ratio.

-mail: yinov@ippras.ru
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EFFECT OF WEAK PERMANENT MAGNETIC FIELD ON ACTIVITY OF ANTIOXIDANT
ENZYMES OF RADISH SEEDLINGS

Serdyukov Yu.A., Novitskii Yu.l.

Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
-mail: yinov@ippras.ru

The effect of weak permanent horizontal magnetic field (PMF) with the induction of 185-650 uT
on the activity of antioxidant enzymes was investigated in the radish (Raphanus sativus L. var.
radicula D.C., c.v. Rosovo-krasnyi s belym konchikom) seedlings. The seedlings were grown in the
phytotron chamber at 18-20° C under a 14-h photoperiod at an illuminance of 1000 Ix and in the
darkness. Control seedlings were grown in geomagnetic field (GMF, 35 uT). Under the influence of
weak PMF various and complicated alterations of enzyme activity was observed in the seedlings on
all range of magnetic inductions. But in all cases peak of dark-to-light ratio was occurred. This peak
had time dependence. Under influence of greater magnetic induction it was occurred earlier and
under influence of smaller inductions it was occurred later. Possible cause of these peaks is dose-
dependent trigger associated with light reception mechanism, through phytochrome or
cryptochrome for example.

10 I % 3 1 C#S
) . *%
=% (% , ,
4 ' $
) $ $ ) ) $
@B( 12), ) $ "
- . %
$ $ .
) $ , 01 $ " & won ,
$ $ $ "
o1 . ; $ " (
n ) $
X “ 72013 119

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



=># I # /1
TOPICAL ISSUES OF BIOPHYSICS

$ # 3( 12.1 ) $ $ " "
$ " " $ $ 01
" $ " 01
$ " $ "
$ " & # : 01
;% $ $ ((K; )
$ $ ;
$ 3( 12; " $
C % $ no 3 12 01
% : " ©o1 ,:1 ) .
.$ $ $ , $ " $ 410
$ .01 $ " $ # .$5 -
«01 - - » 0" $ " (K; $ $ $ «Rotor
Gene» (. " ). ( $ " $
$ o1 , $ " $ " 01
% $ 3( 12 % $
" $ $ . " " " 10
% $ # "
) 55-85, & 0,1, , 9-15, &
1, 15,5-165 & 02, . -# ~2 .0" "
$ " , $ "
,3-118.1%" $" " -30 - . (
3( 12 $ $
$ 10 " . 3
Lum-5773 " , #
, " " $ ,
.. . ( ) 1 c1 /.
$ ) $ , , & " 01
-9, . , $ $
3( 12,% % $ " $
" " L]
$ $ $ "#
$ & . $ ,
o1 $ ) $" ,
$ 1-" , & $ 01
% , 3( $ " & $ "# "
$ 3 ) $ ( ) "
$ "non n n
) , 3( 12
$ " . 5 ) $ " "

IMPACT OF THE LOW-FREQUENCY ELECTROMAGNETIC FIELD O N DNA MOLECULES IN
SOLUTION

Tekutskaya E.E., Barishev M.G.

FSBEI HPE Kuban State University of the Ministry of Education and Science of the Russian Federation,
Russia, Krasnodar

Now a significant amount of reliable experimental data about not thermal effects of
electromagnetic fields of the low frequency (EMP LF), and also about extremely high sensitivity to
electromagnetic fields of live organisms of the most various classes — from monocelled to the
person collected. The particular interest is attracted by biopolymers on the basis of nucleinic acids.
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By numerous experiments it is established that in DNA transfer of a charge on long distances is
possible, and also emission of photons at excitement or after excitement of a molecule of DNA is
possible. Earlier in a series of works we showed possibility of regulation (activation and inhibition)
functional metabolic properties of biosystems of various types by means of EMP LF. The low-
frequency electromagnetic field was used for change of speed of course of a number of important
bioprocesses: reparations of separate sites of DNA with the revealed somatic mutations; generation
of active forms of oxygen by neutrophils and etc.

Relevance of this work is connected with possibility of use of molecules of DNA as a carrier of
information and creation of new types of molecular devices. During performance of work the
following problems were solved: DNA allocation from a various biological material; carrying out the
PCR for the purpose of receiving short oligomers; processing of water solutions of DNA and them
pieces EMP LF; removal of ranges of a hemilyuminestsention of model solutions of nucleinic acids;
definition of extent of influence of EMI LF on the DNA water model solutions. Nucleinic acids (DNA,
RNA) integral blood of the person were object of research. Oligomers received from the control
panel, length pieces made about 410 nukleotidny couples. DNA from biological tests allocated by
means of commercial sets of Amplisens — "DNK-sorb-V". For carrying out PTR used an amplifikator
of the rotor type "Rotor Gene" (Australia). The program of amplification included an unbraiding of
double spirals of DNA, annealing of primers and cycling for accumulation of short pieces of DNA.
EMP LF carried out radiation of solutions of nucleinic acids in a special glass vessel at the room
temperature. Time of radiation | made 10 minutes. Processing of water solutions of DNA and them
oligomers was carried out by electromagnetic radiation at frequencies from 5.5 - 8.5 Hz with a step
of 0,1 Hz, from 9 — 15 Hz with a step of 1 Hz and from 15,5-16,5 with a step of 0,2 Hz. Thickness of
the irradiated sample ~ 2 mm. The source of superlow-frequency signals which represents the
generator of signals of G3 — 118 was applied to radiation. Intensity of a field in the sample location —
30 - . After each processing of a sample of EMP LF ranges of a hemilyuminestsention of the
received solutions $ within 10 minutes for each allocated frequency were removed. Used
hemilyuminometer Lum-5773 measures intensity of light arising in chemical and biological samples
in work, values of intensity of a luminescence correspond to a light stream, i.e. quantity of photons
in unit of time. Thus 1 mV ¢ 1 photon/sec. During the made experiment, it is established that
frequency - 9 Hz has the greatest impact on DNA solutions. Besides, indicators of a
hemilyuminestsention of blood after EMP LF processing were studied, according to the obtained
data the choice of the most optimum frequency was made for impact on laboratory animals. The
considerable number of new researches of fundamental properties of water solutions and their
sensitivity to weak physical factors confirms a hypothesis of a defining role of the water environment
as primary target of weak influences. We believe that change of a gidratny cover of DNA under the
influence of a low-frequency electromagnetic field, probably, also leads to restoration of N-
communications, formation of stitchings and as a whole to DNA reparation. It is obvious that low-
frequency EMP can carry out only operating function, making redistribution of total energy between
solution components. Thus initiation of chemical reactions of type of condensation of amino acids is
a consequence of decrease in a barrier of energy of activation at the expense of the ionic
organization of structure of solution, i.e. EMP LF can carry out function of the selective catalyst.
According to this concept a number of restrictions on possibility of resonant selective action of such
fields on biological systems is removed.
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EFFECT OF CARBON PARTICLES ON THE CEEES. NANOPARTIC LES AS CYTOKINES
Shalimov V.V, Chechulin I.V.

"The Canadian Research Centre", Vancouver, Canada
e-mail: vladimir057 @yandex.ru, iticom@hotmail.com

1. The growth rate of pea shoots on a substrate with a wet substrate is V = 60 nm/s (0.24 pg/s
by weight). Here, V takes into account the total length of the root and stem of the plant. The main
root consists of a smooth rod and finesse at the end. The experimental conditions were changed as
follows: the air supply to the grain was limited. Seeds densely covered up fibrous nhonwoven fabric
(70% viscose, 30% cotton - this microfiber effectively absorbs water). The system was soaked with
water and moistened every day. Developing plants slowed: V = 11 nm/s (0.01 ug/s by weight). In
the next series of experiments, the upper and lower surfaces of the dry fibrous substrate deposited
carbon particles. Such particles [1] are formed in the form of black carbon on the walls of a muffler
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and exhaust pipes of a diesel engine. The thin layer of nano-particles was deposited on the
material. Seeds were covered with this material, and the whole system was well-hydrated. In this
case, the growth rate V increased from 11 nm/s (0.01 ug/s) to 205 nm/s (which is by weight 1.3
pg/s); The structure of the roots of seedlings changed. Numerous lateral roots appeared on the
surface of the main root. New roots completely covered the entire surface of the main root. The
roots had sprouted in the layers of carbon particles and fibrous substrate. Then quickly (within 7
days) grew long thick stems and strong lateral roots. Plants consumed oxygen adsorbed by the
carbon nanoparticles. The lateral roots did not develop if the substrate was made of conventional
carbon particles of ash, or reactive oxygen species (ROS).

2. The growth rate of onion roots Allium cépa in pure filtered water is V = 30 nm/s, and the
number in average N = 4 [3]. In water was added 0.003% (volume units) of carbon particles were
added into water and stirred until homogeneous suspension. A germinated bulb was planted into
the water which contained the nanoparticles. Root growth rate V increased to 210 nm/s, and N 40.
The growth of roots (V) is determined by the rate of cell division and development, N by the rate of
activation and differentiation of stem cells in the collum bulbs. Carbon nanoparticles were absorbed
into the bulb with the water and affected the cells cytokines. Nanoparticles are complex. They are
formed in the fuel-air mixture explosion. They absorb oxygen, nitrogen and sulfur. Functional groups
such as -COOH, -CHO, -OH, -COO-, -CO- ,-SH and other, form on their surface. The remains of
hydrocarbon molecules are adsorbed by the surface as well.

These carbon nanoparticles with surface-modified molecules can be highly effective and
universally affect cell receptors, triggering processes of division, differentiation and proliferation.

References

1. Shalimov V.V., Fedorovn V.V. The biological effect of the most defective carbon nanoparticles.
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INFLUENCE OF EXTRACT OF MEDICINAL PLANTS GATHER ON THE SEX CELLS AND
CHROMOSOMAL ABERRATIONS OF IRRADIATED MICE

Shamilov E.N. l, Abdullaev A.S. 1, Azizov L.V. ?

YInstitute of Radiation Problems of National Academy of Sciences, Baku, Azerbaijan;
%Institute of Botany of the National Academy of Sciences, Baku, Azerbaijan
e-mail: elshanshamil@gmail.com

Development of means of protection against the harmful effects of ionizing radiation is an
important direction. Means of plant origin, obtained in the form of extracts, have a complex effect on
an organism since they contain biologically active substances of different groups in a concentrated
form.

Injection of the compounds obtained from medicinal plants to animals before irradiation
facilitates the run of radiation sickness, increase survival, reduce the degree of violation of
metabolic processes, hematopoiesis, etc. These means speed up the processes of synthesis of
proteins and nucleic acids in cells contribute to the restoration of unique genetic structures.

The purpose of this paper - to evaluate the anti-radiation effect of extracts obtained from the
collection of flowers of calendula (Calendula officinalis L.), celandine (Chelidénium majus L.) and
sage officinal (Salvia officinalis).

Medicinal plants that include to the collection were collected in the summer-autumn period from
Shamakhi region of Azerbaijan. Experiments were carried out on albino mice weighing 20-25 g. 3
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hours before the irradiation extract of collection intraperitoneally injected to animals at a
concentration of 70 mg/kg. Irradiation was carried out once at 5 Gy at the "Rhund-20000"
installation with an average dose of radiation MD = 0,3069 Gy/s. Slaughter of animals performed a
day after irradiation. The frequency of chromosomal abnormalities were recorded on mitotic cells of
a bone marrow.

For analysis of chromosome sets there were used microscope "Amplival." Microphotography
was carried out with automatic camera adapter MF (x100 lens, ocular x 4,1 Prohectiv). For each
animal there were observed at least 200 metaphase plates of bone marrow.

Cytogenetic analysis of bone marrow cells of the control white mice did not reveal any
structural abnormalities of chromosomes. The frequency of aberrations was 0.5%. They were
mostly quantitative abnormalities such as polyploid and aneuploid plates. Sharp irradiation at dose
of 5 Gy resulted in inhibition of cell division. Number of chromosomal aberrations increase up to
6.9% due to structural abnormalities (deletions, fragments, inversions).

Inhibition of cell division is the result of influence of ionizing radiation doses. With increasing
doses of radiation, more cells lose their ability to divide or at least they stopped the fission process,
which leads to the appearance of polyploid cells.

Analysis of germ cells showed considerable sensitivity to the influence of sharp irradiation.
These cells were much more sensitive than the cells in the bone marrow, almost 3 times. Increased
number of spermatocytes with signs of degeneration, increased frequency of violations of
conjugation between X and Y chromosomes. It was also noted an increase in polyploid and
aneuploid meiotic plates on metaphase stage. Injection of the extract of collection mitigated the
effects of ionizing irradiation by reducing the mutational effects of radiation. Few mentioned the
suppression of cell division. They are not only contributed to the restoration of cell division, but also
significantly reduced the portion of structural defects.

In our opinion, the extract of the collection can be considered promising as a radioprotective
means of plant origin. There may be of great interest for further research to identify more effective
concentrations and genetic effects caused by chronic irradiation in repeated injection of extract of
collection.

This work was supported by a grant USTC (STCU) under the number 5026.
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NANOOBJECTS TEMPERATURE IS GOING UP IN A WEAK MICRO WAVE IRRADIATED
BIOLIQUIDS

Shatalov V.M. !, Metlov K.L. ?

! Donetsk National University, Donetsk, Ukraine;
2 A.A. Galkin Donetsk Institute for Physics and Technology, National Academy of Sciences of Ukraine,
Donetsk, Ukraine
e-mail: v.shatalov@donnu.edu.ua

When considering effects of weak electromagnetic fields on living organisms it can be difficult
to find and validate clear criteria of the weakness of the impact [1]. Presently accepted conditions
are usually based upon application of physiologically acceptable limits to the increase of the
average temperature of the samples. Estimations of maximum permissible power of domestic radio
equipment (cell phones, Bluetooth, Wi-Fi, etc.) are not an exception.

Living tissues, however, are substantially heterogeneous on nano-scale with some of their
components having increased electrical conductivity. For example: 1) electrical conductivity of the
cytoplasm of living cells is higher than that of extracellular media due to the Na-K asymmetry; 2)
electric double layer, forming on the surface of colloidal inclusions (such as air nano-bubbles in
water), consists of a diffuse cloud of ions with superior conductivity compared to that of the solvent
[2]; 3) axon membranes have extra high conductivity, etc. There are also numerous instances of
nano-scale conductance inhomogeneity in inanimate nature exemplified by any colloidal solution
(liquid or solid) of conductive nanoparticles in weakly conductive medium. Since the absorbed
microwave power is proportional to the electrical conductivity, conducting inclusions are heated by
radiation more intensively than surrounding media. Here we calculate the limit on the local
temperature rise in such inhomogeneous medium at stationary conditions. It is shown that it can be
much higher than the average.
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Our starting point is Pennes’ differential equation for bioheat transfer, which, in the steady
state, reduces to the well-known Helmholtz equation. We assume that heat is supplied in the form
of randomly distributed point sources of the density n and power W. The average equilibrium
temperature established in the heated medium is then T,, = To+W ? n / C,, where T, is normal
temperature when the power is off, ? = Ro/k is characteristic temperature relaxation time in the
sample of size Ry, k — temperature conductivity, C, — volumetric heat capacity. In the subsequent
text we put T, = 0, which corresponds to counting all the temperatures in degrees above T,.
Assuming that temperature conductivity of media and inclusions are the same, local temperature in
the vicinity of radius a around each source can be obtained from Green's function of Helmholtz
equation as Ts = 3W ? (1-exp(-X) — x exp(-x)) / (4 + C, a°), where x = a / Rm, Rn=(k 7*? - a
characteristic size of the temperature relaxation region. For small particles x << 1 relative
temperature increase on inclusions T / T,, = 3/ (8+ k ?n a) does not depend on the input power.
Due to singularity in Green's function it can be almost arbitrarily high. For a spherical sample when
Rn, ¢ Ry the average temperature increase is inversely proportional to the half of the radii ratio T /
Tav = Ro/ (2aN), where N is the total number of heat centers

The model needs further refinement to do specific estimations, but, with some reservations, for
erythrocytes with diameter 2a ¢ 5 um and density n ¢ 5min/mm? in capillaries with diameter 2R, ¢ 5
pum the local temperature can be estimated at T / T, = 1.53 times above the average. For nano-
scale particles and lower concentrations, the ratio can be much higher. This casts doubt on the
references to insignificance of heating the samples at weak treatments because the local
temperature may rise significantly above the critical level while the average one is well below it.

References
1. V.M. Shatalov, Biophysics, 57 808 (2012).
2. V.M. Shatalov, A.E. Filippov, I.V. Noga, Biophysics, 57 421 (2012).
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NEW MEANS FOR CORRECTION OF PATHOLOGICAL CHANGES AT EXPERIMENTAL
ULCERATION

Yakubtsova I.V. *, Khilko T.D. *, Preobrazhenska T.D. *, Ostapchenko L.I. *,Voronin E.P. 2

! Taras Shevchenko Kyiv National University, Educational and Scientific Centre "Institute of Biology"
2 |nstitute of Surface Chemistry O.0. Chuiko NAS of Ukraine, NAS of Ukraine
e-mail: irinamaster@gmail.com

Under the ulcer in the gastric mucosa occurring local defects (haemorrhages, erosions and
ulcers), which causes the formation of wound surface. Drugs for treatment of wound injuries should
take protective action in relation to granulation, nonspecific activation of metabolic processes in the
tissues and improving local blood flow, stimulation of reparative processes. Create nhanocomposites
by immobilization on silica surface biologically active substances (BAS) provides the necessary
pharmacological properties of the sorbent application. In our case, as a source of BAS used seed
Trigonella foenum graecum, which has anti-inflammatory, antiseptic, immune-modulating and other
properties, has a membership of polysaccharides, flavonoids, steroids, amino acids, vitamins,
macro and trace elements, providing bionanocomposite created new properties necessary to modify
the pathological changes in experimental ulceration in animals.

The purpose of work was achieved by mechanical activation BAS Trigonella foenum graecum
and nanohigh disperse silex in ball mill at a ratio of 1:1. Plant material - is a complex structured set
of chemicals, compounds containing both soluble and insoluble in water. To maximize the full use of
biologically active substances contained in Trigonella foenum graecum, water-insoluble substances
were transferred to fine condition. To solve this problem mechanical activation nano disperse silex
mixture of powdered seeds of Trigonella foenum graecum carried out in ball mills, thus formed
bionanocomposite. It was used silica with a specific surface area of 300 m? / g, which consists of
nearly spherical particles with a diameter of 9-10 nm of ~ 1018 g'l. This nano disperse silex
particles through hydrogen bonds between free silanol groups create spherical aggregates with a
diameter of 100-200 nm, which in turn can be combined into agglomerates of micron size. The
ambiguity of the causes and conditions of gastric ulcers require the use of means that envelop,
astringent and antispasmodic drugs, as well as activators of defense reactions. It was a
comparative analysis of the factors protect the gastric mucosa: composition monosaccharide wall
mucus glycoprotein, content of anti- and pro-inflammatory cytokines, the level of nonspecific
protection factors of local immunity - lysozyme, activity 2¢ 5¢oligoadenylate synthase in cells of the
immunecompetent organs under the experimental conditions as gastric ulcers, and effect of
bionanocomposite on the background of ulcerative lesions. We found that biologically active
substances of Trigonella foenum graecum in bionanocomplex with nanosilex much better than seed
plants affect the metabolic and regenerative processes, resulting in improved regeneration of
gastric mucosa. So create a new bionanocomposite increases bioavailability BAS, and promising as
a means for correcting ulcerative lesions when used in medical practice.
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METEOROLOGICAL FACTOR ANALYTICS FOR THE PROBABITY E STIMATION OF ISCHEMIC
HEART DISEASE PATIENTS BLOOD CHARACTERISTICS CHANGE S

Golovina E.G. *, Stupishina O.M. 2, Shvydka D.G. *

! Russian State Hydrometeorological University,
-mail: golovina@rshu.ru
2 Saint-Petersburg State University,
-mail: olga@as1694.spb.edu

The research of atmosphere changes predictors is one of biometeorological investigations
main tasks. From this position the analysis of synoptic situation was made in time intervals before
the events of human blood characteristics changes. The material of human blood we got from
patients with the ischemic heart disease. 6 blood characteristics was investigated: (1) the
erythrocytes concentration, (2) the erythrocyte sedimentation rate, (3) the hemoglobin level, (4) the
lymphocytes concentration, (5) the lymphocytes concentration, (6) the leukocytic coefficient.

Synoptic situation was considered as different pressure systems passage repeatability, frontal
passage and the direction of air masses motion over the Saint-Petersburg.

The analyzing was conducted in homogeneous medical group inside each calendar season
separately.

The resulting conclusion — the different comfort levels of atmosphere situation must be
considered in biometeorological investigations.
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EXHIBITION PATTERNS OF THE INFRADIAN RHYTHMS OF THE CELL MITOTIC ACTIVITY IN
EPITHELIAL TISSUES IN MALE VISTAR RATS AND JAPANESE QUAILS

Diatroptov M.E.., Diatroptova M.A.., Nechai V.V., M akarova O.V.

FSBI «SRI of Human Morphology» RAMS, Moscow, Russia
e-mail: diatrom@inbox.ru

In the last years the scientists’ attention is more and more drawn to the biorhythm study within
the infradian (over 28 hours) range of the periods. A number of studies of the infradian rhythms of
experimental animals and men have shown a 4-day biorhythm of the glucocorticoid hormones
(Ermakova, 2002; Maschke et al., 2003; Jozsa et al, 2005). It is known that glucocorticoids inhibit
the proliferation and stimulate the differentiation of epithelial cells, whereas the thyroid gland
hormones stimulate cell proliferation.

The infradian rhythms of the levels of glucocorticoid and thyroid hormones, and, connected to
them, the level of the mitotic activity of the epithelial tissues in mammals and birds, should be taken
into consideration during the experiments and the development of chronobiological approaches in
medicine. Thus, it is important to detect and compare the appearance patterns of the infradian
rhythms of corticosterone and thyroxin levels in blood serum and the mitotic activity of epithelial
tissue cells in mammals and birds.

The study was conducted on Vistar male rats, weight 190-240 gr (laboratory animals bank
«Stolbovaya») and on mature males of Japanese quails aged 2.5-3 months. The rats were withdrawn
from the experiment at 8:00-8:30 hours and the quails at 21:00-21:30 hours according to the local time
(Moscow), when, according to the literature data, the highest level of the epithelial cells mitotic activity
of the esophagus and cornea was observed. The blood sampling for the assay of the hormone level
was taken from individual groups of animals daily at 8:00-8:20 h from quails and at 23:00-23:30 from
rats, when the level of corticosterone and thyroxin is maximal. The mitotic index in the total samples of
the cornea and histological section of the fragment of the esophagus medium part was estimated
when screening 5000 epithelial cells at magnification x 480. The hormone level in the blood serum
was estimated through enzymoimmunoassay. To define the reliability of the differences between the
indices a non-parametrical test of Mann-Whitney and a factorial assay ANOVA were used. The
differences were considered statistically significant with p<0,05.

In both rats and quails a 4-day synchronous rhythm of the mitotic activity of the esophagus
epithelium in different species was detected, negatively correlating with the corticosterone level.

A 12-day biorhythm was detected in the dynamics of the mitotic index of the cornea and
esophagus epithelium. The thyroxin level in the blood serum of both kinds of animals changes at a
3-day rhythm or a rhythm multiple of it. The 12-day periodicity of the mitotic activity could possibly
be explained by the multidirectional influence of corticosterone (4-day rhythm) and thyroxin (3-day
rhythm) on the process. It is necessary to note that 4- and 12-day biorhythms of the mitotic activity
of the epithelial tissues in rats and quails matched in phase, which, in our opinion, shows the
external character of the factor synchronizing this organism function.

The analysis of these biorhythms in different periods during three years shows that in different
years the maximum values of the studied indices were observed at the same calendar dates
(including leap years), which shows the multiplicity of these biorhythms to the period of the Earth
year. The studies showed that the acrophases of the studied biorhythms shift forward by 24 hours
every 68-72 days. Thus, it can be assumed that the external synchronizing factor has periodicities
of 3.04; 4.06 and 12.18 days. In our opinion, the existence of a system of external stimulating
rhythmical signals, strictly organized in time and stimulating the process of the animal vital activity is
evident on a global scale, and gives a possibility of their usage for the time count in the coordination
and regulation of these processes. The observation of such periods in cosmophysical processes
can be extremely important for chronobiology and chronomedicine. However, it is still too early to
discard the endogenous nature of such biorhythms.
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SOLAR ACTIVITY AS A MASTER FACTOR OF THE TYPE OF EN DOTHELIAL DYSFUNCTION
AT PATIENTS WITH UNSTABLE ANGINA

Parshina S.S., Tokayeva L.K., Dolgova E.M., Afanasy eva T.N., Strelnikova O.A.

State Medical University n.a. V.l. Razumovsky. Saratov, Russia
e-mail: parshinasvetlana@rambler.ru

Endothelial dysfunction of a vessel wall is the most important factor of atherosclerosis
progressing, so during 11-year old solar cycle we had been studying an influence of different solar
activity (SA) periods on endothelial dysfunction (ED) at patients with unstable angina. ED had been
studied using induced ischemia probe, blood viscosity (BV) had been estimated under the three
rates-of-sheer (before and after occlusion test (OT). Concurrently there had been analyzed the
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results of OT at healthy persons at the analogical periods of the SA. There was fixed that the blood
flow property under the angiospasm condition depends on the period of the SA at healthy persons
as well as at persons with unstable angina.

At healthy people in the period of the low SA the BV under all rates-of-sheer after OT
decreases adaptively (p<0,05). This indicates the excretion of substances from endothelium which
increase the blood flow property under the angiospasm condition. In the period of the high SA there
is no compensatory decrease of the BV, which may be connected with higher level of fibrinogen in
the given period.

At the patients with unstable angina in the period of the low SA there is no physiological
decrease of the BV (p>0,05) in the vessels of all diameters (during the OT) which is typical to
healthy persons in the given period of the SA. So the angiospasm development is characterized by
the reduction of the excretion of substances from endothelium that compensatory decrease the BV
at the ischemia. This type of ED can be considered subcompensated.

In the period of the high SA at the patients with unstable angina there is a pathological increase
of the BV (p<0,05) during the OT, whereas at healthy persons the BV in this period does not
change during the induced ischemia probe. So under the angiospasm condition there is more
serious risk of sharp decrease of the blood flow property caused by the endothelium function
deterioration. The given results let us specify the revealed changes as decompensated type of the
ED. However at the high SA these change are connected mainly with microcirculatory vessels.
There had not been such endothelium function deterioration revealed in macrovessels.

Thus at the patients with unstable angina microvasculature defects developing do not depend
on the period of the SA, but the degree and prevalence of the ED depends on the SA period. The
most unfavorable period is the period of the high SA period which is characterized by the
developing of more dangerous decompensated type of the ED although the endothelium function
deterioration is limited by the vessels of small diameter if the endothelium function is relatively
saved in macrovessels. In the low SA the endothelium function deterioration is less evident,
subcompensated, but generalized as it is revealed in vessels of all diameters.

The given results indicate that the SA is a determining factor of the degree and prevalence of
ED at the patients with unstable angina. The role of the vascular endothelium as a primary target of
geomagnetic effects realization can explain well-known facts of the connection of the frequency and
severity of acute coronary events with the space weather change [1, 2].
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THE COMPLEX STATISTICAL INVESTIGATION OF HELIO-GEOP HYSICAL FACTORS FOR
HUMAN CARDIOEVENTS

Stupishina O.M. *, Golovina E.G. *

! Saint-Petersburg State University,
E-mail: OlgaStupishina@yandex.ru
% Russian State Hydrometeorological University,
-mail: goloveg@yandex.ru

The analysis of weather characteristics was made for days of follow human cardio-events: (1)
events of Sudden Cardio Deaths (SCD) on Saint-Petersburg streets, (2) events of Heart Rhythm
Variations (HRV), (3) events of human Blood Characteristics Variations (BCV) for people who seek
ischemia.

Weather characteristics are grouped to 5 blocks: (1) the block of solar activity parameters; (2)
the block of the Earth vicinity interplanetary field parameters; (3) the block of geomagnetic field
parameters; (4) the block of atmosphere electricity field parameters; (5) the block of meteorological
fields’ parameters. These blocks cover the space weather and the earth weather phenomena.

The main idea of analysis is the investigation of the concordance between “Weather Norma”
and “Cardio-Events Norma”.

The string of analysis is defined by: (1) the solar activity cycle phase, (2) the calendar season,
(3) the homogeneity of human groups under investigation (people of the same gender and the same
age).

The resulting lists are made for: (1) parameters those are equal to their season medians values
(“Weather Norma”) irrespective of their concordance to days of any cardio-events groups (either
“Cardio-Events Norma” or “Cardio-Events Anomaly”); (2) parameters those are equal to their
season medians only in cases of their concordance to “Cardio-Events Norma”; (3) parameters those
are abnormal from the season statistical point of view and concordance to the various groups of
abnormal cardio-events.

The age and gender distribution of human reactions on the weather variations is specified.
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HUMAN HEART RATE VARIABILITY IN AREAS OF ACTIVE GEO LOGICAL FAULTS OF THE
ALTAI MOUNTAINS

Tuzhilkin D.A., Shitov A.V., Borodin A.S.

Studies show that in recent years, the health of people in seismically active regions has some
features that may be due to geological factors, including the processes associated with the
occurrence of earthquakes. To date, the time, as a result of joint biophysical and geophysical
studies revealed that the changes in biological systems can influence the abnormal characteristics
of geophysical fields, geochemical anomalies, active tectonic structures (faults) associated with
zones of high permeability and stress the Earth's crust, and other factors. Among these, the living
organisms are experiencing stress effect, leading to the emergence of various functional disorders
that reduce the body's resistance to disease.

To investigate the influence of local geological and geophysical characteristics of the functioning
of the cardiovascular system of the human body analyzed the changes in its functioning within the
zones with a set of anomalous geophysical factors. The studies were conducted in the epicentral area
of the earthquake Chu (2003) on the tectonic break, which is located in the valley. Taltura and Kurai
active faults in the area close to s. Chagan-Uzun, as well as within the Gorno-Altai.

The first site, located in the valley. Taltura, was identified as a result of geomagnetic survey
anomaly is characterized by a reduced total magnetic field vector T and is associated with tectonic
fault is traced from the epicenter of the earthquake to the landslide Chu-Archa Uzyuk. On that
account for the most devastating fracture surface seismic dislocations. The second section - Kurai
fault, located on the right bank of the river. Feeling opposite with. Chagan-Uzun. This site is chosen
due to the fact that there Kuraiskiy runs deep fault and the portion available for walking tours. In the
regional magnetic field, this fault is expressed sharp gradient zone (hundreds of nT). In the field of
gravity given site says the gravitational stage. City Altay (third phase) is in a very difficult geological
and tectonic conditions. Almost in the center of the city is a major suture zone thrust through
meridional direction.

The study involved three stages, each of which lasted four days. Volunteers were healthy young
people (boys and girls) aged 19-22 years. The first phase held in August 2011 in the areas Beltir and
Chagan-Uzun. Volunteers were living in a camp away from the fault, and twice a day visiting the faults
on the car. The territory of the fault walked on foot, spending on each of the fault for about an hour.
The second stage held in October 2011 in the city of Gorno-Altaisk. Here volunteers for two days
visiting various points of fracture passing through the city, and were in every point of 30 minutes. One
day, they avoided the point of walking, moving on to another car (to eliminate the effect of physical
activity on the result of the experiment). The other two days of the study were the background -
without visiting the fault points. The third stage held in August 2012 at the break Chagan-Uzun.
Volunteers for four days living in a camp away from the fault, and the fault visited twice a day by car.
Then they walked within the territory of the fault for about three hours and returned to the camp. Thus,
the total time spent by a volunteer at fault for the third day, was about six hours.

Performing daily ECG monitoring was conducted simultaneously in two volunteers per day by
Holter monitoring system "Valenta". At the same time ECG monitoring of two volunteers from a third
volunteer was conducted round the clock monitoring of blood oxygen saturation level, coupled with
the assessment of heart rate. Thus, studies on each of the three objects of study within 4 days was
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obtained from 8 daily ECG recordings and 4 records oxygen saturation in the blood of the test pulse
and its frequency.

As a result of this work showed that within the active faults are changing cardiovascular
parameters of the human body, manifested in the change of the spectral components at different
frequencies. Within the fracture zones also change the mean and variance parameters of oxygen
content in the blood. The negative coefficient of correlation of the dynamics of the heartbeat period
to the dynamics of radon in active fault indicates that the increase in radon emanation has a
negative impact on human health, resulting in lowering the RR-interval and the decrease in the level
of oxygen in the blood.
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THE ESTIMATION OF THE ATMOSPHERE STATE AND HEART RH YTHM VARIABILITY
CHANGES

Yanovskaya E. G ! Golovina E.G. ?, Stupishina O.M. 3

! Russian State Hydrometeorological University,
-mail: kayanovskaya@gmail.com
% Russian State Hydrometeorological University,
-mail: goloveg@yandex.ru
8 Saint-Petersburg State University,
-mail: OlgaStupishina@yandex.ru

This work is devoted to Saint-Petersburg and Leningrad region synoptic situation influence
upon heart rate variability changes. Synoptic situation was considered as different pressure
systems passage repeatability, frontal passage and the direction of air masses motion over the
Saint-Petersburg and Leningrad region at the reference day of medical event of heart rate variability
parameters registration.

To make investigation clear, the analyzing was conducted in homogeneous medical group
inside each calendar season separately. During the research, the correlation connectivity between
atmosphere situation and medical event was revealed.
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CORRELATIONS BETWEEN ACTIVATION AND STRUCTURE OF WA TER
Gualtiero A.N. Valeri

(CIFA/ICEF - International Committée for Research and Study of Environmental Factors — Lugano
e-mail: valeri@cifafondation.org)

Already Giorgio Piccardi, in his book “The Chemical Basis of Medical Climatology” of 1962,
talking about the phenomenon of activation of the water, he has relationships studies up to that time
made on the structure of water to show that its complexity explains how it can take different forms,
and this theme is taken from Carmen Capel-Boute in the book “L'Eau, Trames, Boudes &
Turbulences” of 1991.

More recent studies (especially from the 60s onwards, when the X-ray diffraction, neutron
diffraction, nuclear magnetic resonance and supercomputing allow structural surveys previously
impossible) investigate the solute-solvent interactions, and demonstrate how the presence of a
solute significantly modifies the structure of the liquid solvent, and water in particular.

Studies conducted, it was observed, through the spectra of X-ray diffraction, that in the
activated water calcium carbonate does not crystallize more in the form of calcite or aragonite, but
in a third crystalline form, called vaterite, and that this, rather than stratify forming deposits on
surfaces more or less thick, form a multitude of small crystals which remain in suspension.

The latter phenomenon could alone justify the rapid dissolution of the thick calcareous
deposits, given that, for the principle of mobile equilibrium, it is normal to establishing a balance
between the solute and the precipitate, for which, at any time, a portion of precipitate is redissolved
and reprecipitated a share equal; therefore the layers of calcium carbonate formed tend to
redissolve and turn into small crystalline vaterite which remain in suspension in the liquid. However,
one would assume that the structural change occurred to the water, it alters the solubility of some
solutes.

According to prof. Renato Colalé, the presence of complexes of iron hydrates favors, in
presence of a magnetic field, the activation of the water. On the contrary, it was observed that
copper ions and substances such as atrazine hinder it. From the above, it appears evident that the
presence of substances dissolved in the water can form dative bonds of a certain intensity (atrazine
is a derivative of triazole, and is well known the facility for bivalent copper to form complexes)
interferes strongly with the formation of plurimolecular clusters which can be attributed the Piccardi
effect in water and in other polar liquids, for the competition that is created between the formation of
hydrogen bonds between water molecules and dative bonds formed by certain molecules and ions.

It is perfectly justified, on this basis, the observations made by dr. Masaru Emoto, who has
observed profound changes in the ice crystals depending on the degree of water contamination by
foreign substances, and as the presence of certain toxic substances leads to strongly disordered
crystal structures.

This competition that demonstrates exist between the forces (hydrogen bonding) which hold
together the cluster of activated water, and between the water molecules and molecules and ions of
different nature, helps us also to realize what may be the reasons for which the water enable shows
S0 intense action on living organisms, that these are the therapeutic effects of mineral and thermal
waters, or inhibiting the growth of algae or microorganisms in the water that has undergone
activation.

Moreover, the same Giorgio Piccardi notes that the phenomenon of activation is propagated in
water, and usually in polar liquids, a finite speed, also through septa of different materials and that
the activation state is reversed if, instead of the septum be constituted of an insulating material, is
constituted by a conductive material.

In a previous report in this same seat has exposed the hypothesis that such “perturbation”
propagates in the water and, in general, in polar liquids by means of quasi-particles - independently
that the primary action is constituted by electric fields, magnetic field, ultrasound, etc. - and to
materialize in the form of progressive states of ordering of molecules in clusters of water (or polar
liquids) corresponding to different energy levels of quantum type, precisely what we have
provisionally defined as “quantum states of superorder in liquids”.

While waiting the continuing of reserch about permits to better define what happens in water
and liquids after its activation, and be able to confirm the hypothesis, we analyze the current state of
knowledge on the structure of water, on the interactions of different solutes on this, from what
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exposed Giorgio Piccardi in 1962, Carmen Capel-Boute in 1991, down to the reserches published in
the 2000s in the light of the phenomenon of activation and the energy involved, groped to
understand how the activation modifies the structure of water and the same as the energy absorbed
in the course of the phenomenon is stored in the cluster in the form of quantum states of
progressive sort order of the same.
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INFLUENCE OF SPACE FACTORS ON SOME PHYSICAL CHARACT ERISTICS OF WATER

[Antonchenko V.Y. ¥, Kuric M.V. ?, Pugach, A.F.®

'M.M. Bogolyubov Institute for Theoretical Physics, National Academy of Sciences of Ukraine, Kiev
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*Main Astronomical Observatory, National Academy of Sciences of Ukraine, Kiev
e-mail: pugach@mao.kiev.ua

1. This study aims to watch variations of some physical water parameters and to compare them
with the activity of space weather.

2. Our measurements were grouped around the date of 19" January to examine the properties
of the so-called “Epiphany water”.

3. The following parameters were measured: the acid-base equilibrium pH, conductivity F
(JkSm), concentration of water-soluble impurities TDS (mg / I), the redox potential ORP (mV), and
setting the redox current.

4. As an indicator of space weather activity the torsind was used — a kind of a disc symmetric
torsion balance [1]. From a methodological point of view such the torsind using is justified by the
fact that this device does not respond to the vast majority of factors that can affect the physical
properties of water. Meanwhile, on the other hand, the torsind is clearly responding to the
astronomical events associated with the Sun: sunrise and sunset, solar and lunar eclipses,
planetary transits across the Sun's disk and other planetary configurations [2,3]. Since the Sun is
the main regulator of space weather, we hypothesized that the torsind must respond to these
changes.

Fig. 1 Changes in the parameters b and TDS of the "Ordana" water.
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5. The basic physical measurements have been performed on the packaged water "Ordana”,
which was no subjected to any technical processing and had a high bio-energy quality.

6. The results of the physical parameters measurement of TDS and F of the water in January
2012 are shown in Fig. 1. Changes in other parameters ( ORP and redox current) are not shown in
order to save a space. But their behavior is qualitatively consistent with that is shown in Figure 1. It
is obviously, the greatest change in numeric values occurred exactly on 18th and 19th of January.

7. The results of the torsind measurements made on January 16-22 are shown in Figure 2. The
variability of the signal in this period can be roughly represented by two processes. First — this is a
common trend which reflects the reducing of the average daily counts shown by the gray dashed
line. Second — this is the significant variations of the signal on 19 and 20 of January.

8. These days the torsind disc made seven consecutive counter-clockwise revolutions (at
19.01), then the next day it did 6 consecutive clockwise ones. Thereafter, on January 20 the
representative point returned to the previous position as if no strong deviations had happened
earlier.

Fig. 2. Change in the torsind readings from 16 to 22 January, 2012.

9. A simple comparison of Figures 1 and 2 allows us to see the close correlation of the two
processes: a statistically significant change in the parameters F and TDS (Fig. 1) and the sharp
torsind reaction in the period 19-20 January (Fig. 2). This coincidence can hardly be accidental.

10. The above results show that the Epiphany water really gets some specific properties, fixed
by physical devices. The importance of this fact can not be overestimated, as its recognition and its
further study opens a new page in the history of water investigation.

11. Changes in these properties coincide with changes in the so-called “space weather”, which
are likely due to the change in solar energy. This is confirmed by measurements made by torsind.

12. The finding is also interesting that confirms usefulness of the torsind using for to study not
only the astronomical phenomena, but also the processes that occur on the Earth.

13. As the studies of the Ordana water in another aspect were conducted since 2003, it should
be mentioned that a cosmoenergetic information "recorded" during 14,15,16,17,18,19,20,21 and 22
January 2003, well persisted for the last 10 years.

14. It is not now known what causes the parameters change of the "epiphany" water and
affects the torsind behavior. Involved in the process energies are now obscure, moreover their
carrier is also unknown. However, the fact that the effect of "epiphany" water was simultaneously
detected by two completely different methods indicates that the arsenal of cognitive methods of the
modern science was expanded by a new direction, allowing water to be explored from a new point
of view.
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IMF-B, = "

zZ- $ $ $" [3]

" “STD_HEAT";

dev_std_5min (IMF-Bz) =

" “IMF-B,” 5-
“STD_HEAT".

[1] Yu.A. Baurov et, al., The method of extraction of heating energy and installation for it realization,

Russian Patent No. 2251629, 2005

[2] Yu. A. Baurov, F. Meneguzzo, et al. Plasma Vacuum Bubbles and a New Force of Nature, The
Experiments Int. J. Pure Appl. Sci. Technol., 11(1) (2012), pp. 34-44

[3] http://spidr.ngdc.noaa.gov/spidr/

CORRELATION OF B; COMPONENT CHANGES WITH CLOSED WATER CIRCUIT HEATIN G

RATE

Baurov Yu.A. 2 Meneguzzo F. °, Baurov A.Yu. 2 Baurov A.Yu. 2 (junior)

% Closed joint stock Company Research Institute of Cosmic Physics, Moscow region, Korolyov, Russia
National Research Council — Institute of Biometeorology, Firenze, Italy

Results of experimental investigation of plasma vacuum bubbles in water using its heating rate
in closed hydraulic circuits are presented. Schemes of the experiments were proposed in [1].

Experimental stands were set up in ltaly, all including a “reversed U” shaped vertical circuit with
maximum height about 2.5 m, where the water was circulated by means of one, two or three
centrifugal pumps connected in parallel to the circuit, each with nominal power 2.2 kW; all circuits
were thermally insulated (an installation is shown in Fig.1). More than 20 experiments in 2011-2012

years were performed.

Fig.1 Experimental installation with
300 liters thermally isolated tank in
Florence, Italy.

152 X

Occasional surges of water heating rates were detected
[2]; the analysis of the experiments show that such surges
correlate with polarity changes of B, — the southward
component of the interplanetary magnetic field “frozen” in the
solar wind [3]. The Mann-Whitney rank “U-test” was used for
hypothesis confirmation and few results are shown in Table
1. The statistical significance of the two-tail rank test is
shown in the rightmost column: in example, the value of
1.78% corresponds to a statistical significance at the level of
98.22% of the rejection of the null hypothesis.

To find more visual effect the same installation with low
heating rate (about 1 degree per hour, about 1000 liters heat
exchange section including eight polyethylene pipes each
with internal diameter around 2 cm and length around 36 m)
was used.
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Fig. 2 The striking jump of the liquid temperature (a) and heating rate (b) in the 10-15 min
following two close strong inversions of B, having on average very large positive values, on
February 27", 2012

The range of the heating power itself exceeded the motor input power (electric power absorbed
from the grid) as well during all the peak heating powers during or closely following the B,
inversions by a minimum value around 3% up to maximum value of this effect about 200% during
15 minutes. One of such phenomena is shown in Fig.2.

Explanation of the phenomena due to a new predicted force of nature is given.

Table 1.
Mann-Whitney rank “U-test” for correlation significance of B, data set [3] and heating rate for
some experiments in Florence.

DISCRIMINATING | RANGE OF TEST sampLE | AVERAGES | TWO-TAIL
QUANTITY  [PISCRIMINATING| o iy | quanTiry| OF TEST TEST
QUANTITY QUANTITY |SIGNIFICANCE
>1.75 24 1.95 )
STD_HEAT 1 IMF-B, = o 1.78%
>1.8 22 161 .
STD_HEAT = IMF-B, = s 7.3%
>1.5 dev_std_5min 50 0.67 0
STD_HEAT <15 (IMF-B2) 294 051 2.6%
>1.75 dev_std_5min 24 0.61 0
STD_HEAT <1.75 (IMF-B2) 500 0.52 5.9%

STD_HEAT = 1-min HEAT POWER RATE TO WATER, STANDARDIZED (average = O,
standard deviation = 1) SEPARATELY FOR EACH EXPERIMENT

IMF-B, = ORIGINAL VALUES OF Z-COMPONENT OF INTERPLANETARY MAGNETIC
FIELD (simultaneous to “STD_HEAT")

dev_std_5min (IMF-Bz) = STANDARD DEVIATION OF “IMF-B,” IN THE 5-minutes
BEFORE OBSERVATION TIME OF “STD_HEAT"

References

[1] Yu.A. Baurov et, al., The method of extraction of heating energy and installation for it realization,
Russian Patent No. 2251629, 2005

[2] Yu. A. Baurov, F. Meneguzzo, et al. Plasma Vacuum Bubbles and a New Force of Nature, The
Experiments Int. J. Pure Appl. Sci. Technol., 11(1) (2012), pp. 34-44

[3] http://spidr.ngdc.noaa.gov/spidr/

X “ " 2013 153
X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



. 5 8 A ! # /1 -7 8 13 # 7 /=
WATER. INFLUENCE OF SOLAR WEATHER ON THE PHYSICO- CHEMICAL AND TECHNOSPHERE

-1 $ 0 &$ , '8
$ ' ' 11 , )6
&
1, 1,
=% (%
$ , , $ .
H# $ « » %
$ ' $ '
$
# $
[2,4].
2.+, $ " _$
$93 « ».
.. , .7 :
$ $ , AN (50046
Sigma, SID 24873323), (05129 Sigma, SID 24845820), (L5501 Sigma),
(49449 Sigma, SID 24872908) $ (A8949 Sigma,
SID 24891385 ), (%%% «, »). 0" " $ " -
$ $ Nicolet 1S10.
8..,, ;o 2 ( $
: $ 3000-3600 ' (
$$ ) [1]. 1 $ 3100-3150 ' (
) " )
3100 *t-3500 * 1620 't . $
, , $ $" #
( " $ $ $
3100-3150 ' & $ $ # " 3440-3220 t  #
$ ( « »). 1
$" $ $ $ 2800-2200 %,
$ " " %1l- $$ $$ [3].
-$
$ " ( #" $
$ 3500 h. & $ $
( 2700 $" " %1-
$$ $$ .
$" $ $ $ 2800-2200 ..
( "% « » ""# "
$ , 8 $$ ,
# $
$ $ $
7 $ $
# o ( )
, $3%
« », &
1. = " $ /.= - ' ,1963.-5190
2. 5 5.; N # ) L- L-
" $ II'5 $ .2000. $
4.5.120-127
154 X “ 7, 2013

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



. 5 8 A I o# /1 78 3 # 7 1/=
WATER. INFLUENCE OF SOLAR WEATHER ON THE PHYSICO- CHEMICAL AND TECHNOSPHERE

3. 2 G.., 0. . - "
/I 5
$ .2008.-.8. $ .2
4. F.Sotty Therapeutic potential of metabotropic glutamate receptor modulators Current
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SPECIAL FEATURES OF THE INFRARED SPECTRA OF WATER S OLUTIONS OF NEUTRAL,
ACIDIC AND BASIC AMINO ACIDS AND MEDICAL PREPARATIO NS CONTAINING THEIR
MIXES

Butavin N.Y., Zubareva G.M., Zubarev S.M.
Russia, Tver Sate Medical Academy, chair of chemistry and biochemistry

Rationale: Amino acids as compounds of proteins take part in all vital important processes
along with nucleic acids, carbohydrates and lipids. They are necessary for carrying out a number of
specific tasks and are in a dynamic balance at numerous metabolic reactions affecting the
functional activity of the cell, properties of the biological membranes of definite organs and systems.
They can also cause proper changes in the structural state of the biological system water
component.

The aim of the study is to reveal specific changes in the infrared spectra of water solutions in
definite amino acids and their mixes as compounds of preparation “Cortexine”.

Data and research methods: Double distilled deionized water, 1N solutions of glycine (50046
Sigma, SID 24873323), alanine (05129 Sigma, SID 24845820), lysine (L5501 Sigma), solutions of
glumatic (49449 Sigma, SID 24872908) and aspartic (A8949 Sigma, SID 24891385) acids and
cortexine (LLC “, ") were used as fluids under study.

Study findings : The spectral analysis of glycine and alanine solutions has revealed: presence
of intensive band in the range of 3000-3600 cm-1 (valence vibration of the water hydroxyl group)
[1]; presence of spikes in the range of 3100-3150 cm-1 (increase in the energy of hydrogen bond
and water structuring). The differences in maxima intensity 3100-3500 cm-1 and 1620 cm-1 for
glycine water solution in comparison to alanine solutions is inconsiderable which shows similar
ordering effect of amino acids on the water structure.

The same analysis of glumatic and aspartic acids has shown presence of spikes in the range of
3100-3150 cm-1, widening of absorption band 3440-3220 cm-1 and dislocating to the short-wave
region (forming associates “water-water”). There are spectral spikes in the range of wavelength
2800-2200 cm-1 which proves interaction between OH- water groups and amino acids.

The infrared spectrometric analysis of lysine has shown that the intensity of bands of weakly
bound water increases (the band increasing in intensity in high-frequency range with maximum
3500 cm-1). Widening of spectral band in low-frequency range (up to 2700 cm-1) proves interaction
between OH-water groups and amino acids. The presence of spectral spikes is observed in lysine
solution in the range of 2800-2200 cm-1.

The same analysis for preparation “Cortexine” (lyophilisate for cattle brain cord) has shown the
presence of all basic functional groups of amino acids entering into its composition located with
inconsiderable deviations which may be associated with joint effect of the components and
interaction with the water base of its solution.

Conclusions: The analysis of spectral lines of solutions of amino acids proves the absence of
changes in the number of particles due to interaction of the substances under study. It has been
estimated that joint presence of amino acids in mixes in preparation “Cortexine” depresses the
effect of each of them on the solution water base.
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POSSIBLE INTERPRETATION OF ANOMALIES’ ORIGIN GCP-SE T CONNECTED WITH
SOCIAL PHENOMENA

Vladimirsky B.M.

Taurida National V.1. Vernadsky University, Simferopol, Crimea, Ukraine
e-mail: bvlad@yandex.ru

A correlation between the anomalies observed in the set of the generators of chance numbers
and coming of some social events may be explained it one assume the influence of cosmic weather
upon both types of phenomena. This hypothesis is based on the data accumulated in the
investigations of solar-terrestrial relations and the models of biological action of the microdozes of
different physical factors. It's noted, that influence of solar activity (cosmic weather) upon physic-
chemical systems as well biological ones is realized via the same physical agent — by the variations
of the parameters of background very-low frequency electromagnetic fields. This field's intensity,
spectrum, polarization etc are controlled by magnetospheric processes, so these changes are
covered very large territories. It's known cosmophysical phenomena correlating with both classes
systems mentioned: the change of the polarity of interplanetary magnetic field may be revealed in
G. Piccardi’s tests, in S. Shnol's measurements, as well V. Sokolovsky’s experiments etc. But at the
same time neurophysiologic indices variations in man’s organism have been noticed (S.M.
Mansurov et al.) and the increase in the numbers of terroristic acts have been found (P.E. Grigoriev
et al.). To verify the hypothesis presented special program for additional analysis of GCP-data is
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elaborated. Such type information might be very useful to study the mechanisms of cosmic weather
influence upon the biosphere. The main review publications on this problem are following: Bancel
P., Nelson R., The GCP Event Experiment: Design, Analytical Methods, Results, I. Scientific
Exploration, 2008, V. 22, E 3, . 309-333; Vladimirsky B.M., Bruns A.V., Cosmic Weather, Physic-
Chemical systems and the Technosphere, Izvestiya Atmospheric and Oceanic Physics, 2010, V.
46, E 8, pp. 935-951; Vladimirsky B.M., Solar activity and social life, Moscow, URSS, 2013, 192 p.

(in Russian).
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THE STATE OF THE WATER AS REFLECTION OF THE SPACE P HYSICAL INFLUENCE
m r vs ikh .F.

FGBU “GGO”
e-mail: ktkom@yandex.ru

The monitoring of the water state since 2006 year find out connection the water state with
different the space inventions and the socium state [1]: the solar and the moon eclipses and
another. These changes became especially significant at last some years.

We made the observations by different methods: the bio-location (duwsing), improved by us
[2], electro-conductivity, Kyrlian-effect, pH, d-potential, freezing. The ivents during the period since
2011 to 2013 years we consider in this report. We measured the radius of the water information
field.

The water state is very changeably, as usually, and unforeseen. So the radiation of the water
was dual (we fixed right-hand (L>0) and left-hand (L<O) radiation, but the value L (the order
degree) does not changes on 22.06.2012 year. But on 22.06.2013 year L was positive and
increased at 6 times.

The day before the powerful the explosion on the Sun on 22.09.2012 year L began to increase
already 18.09.2012 year and reach of the 100 time rise at 12hp. 27™ p.m. 22.09.2012.

22-23.05.2013y. however during of 4 powerful the explosions on the Sun L increased at 10
times and the frequency — at 16 times.

The unprecedented changes of the water state happened during greatest approach of the Sun
system with our Galaxy centre (21.12.2012y.): already on 20.12.2012y. the water state intensity
increased at 16 times and value of the information radius L — at 260 times! The water keep such
state unusually long up to 9.01.2013 y.

But not only powerful state radiation the water retranslates, but translates and keeps at her
memory the super-faint radiation on the Earth also.

We prepared in the laboratory condition the water with very large the order degree and very
large bioactivity therefore [4]: even one the drop of such water can to activate the large volume of
water. We take place most likely with the field homoeopathic phenomena similarly the phenomena,
which J Benvenito describes in journal Nature, and in the works, which N.A.Temuryants and
B.M.Vladimirskiy fulfill in the Crimea University.

On the 2008 of November we fulfilled the global experiment: at the lake Ladoga (the river Neva
from here flows to St.-Petersburg) was added the portion of the water S2. Soon the running water in
St.-Petersburg becames with such structure. Then we increase L of the added portion S3 and
checked of the water sample from New-York the running water and 2 India rivers. The water had
such L, as in the like Ladoga in both cases. A.M.Shalobolin considerates, that just the degree of
order side by side with d — potential determines the healing properties of the “living water”.
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It were some cases of the healing by bioactivited water S3-S7. Besides lowering of the
morbidity flue in St.-Petersburg and other regions at 2009-2012y. probably were connecting with the
bioactivation of the lake Ladoga, river Neva, Baltic and other the water body. Our experiments
together with S.Blunk in New-York confirmed it.
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INFLUENCE OF THE RECRYSTALLIZATION OF AQUEOUS ELECT ROLYTE SOLUTIONS ON
ACID-ALKALINE EQUILIBRIUM

Lavrik N.L.

Voevodsky Institute of Chemical Kinetics and Combustion, SB RAS, Novosibirsk, Russian
Federation
e-mail: lavrik@kinetics.nsc.ru

A study is made on the change in 1 . values at 60% upon freezing and subsequent
refreezing of the samples of aqueous solutions of manganese, copper, and iron sulfates. The 1 e
values of recrystallized solutions are compared with the 1 ¢, ones of solutions of the same
concentration but produced by direct preparation. The oncentrations were determined by
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spectrophotometrycally. For all solutions a tendency to positive deviations of 1 . («non-equlibrium

values»)
solution.

from 1 ., is established. The most reliable deviation was observed for iron sulfate
To account for the deviations of 1 . from 1 ¢, the four factors are considered: 1) the

lower proton concentration in ice; 2) the higher efficiency of anion penetration into ice as compared
with cations; 3) the decomposition of hydrogen peroxide, formed in recrystallized solution, by Fe*
ions, and 4) the radiation-chemical processes, occurring upon ice melting. The analysis indicates
that the difference between 1 . and 1 ¢ may be caused by factors 2-4. However, the major
contribution to the effect is, probably, made by factor 3. Conclusion is drawn on the similarity

between

the process of the recrystallization of the aqueous electrolyte solutions by refreezing and

by electrolysis based on the possibility to prepare solutions with a «non-equilibrium» 1 value.
Key words: recrystallization, aqueous electrolyte solutions, acid-alkaline equilibrium
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INFLUENCE OF RECRYSTALLIZATION OF WATER AND WATER S OLUTIONS OF
ELECTROLYTES ON DIELECTRIC PERMEABILITY

Lavrik N.L. %, Gornostayeva E.V. 2

1Voevodsky Institute of chemical kinetics and burning of the Siberian Branch of the Russian Academy of
Science, Novosibirsk, Russia
2Novosibirsk State University, Novosibirsk, Russia
-mail: lavrik@kinetics.nsc.ru

Due to the growing attention to water as to a possible source of saving of information presents
considerable interest studying of change of its physical and chemical properties at various
influences. One of such influences is recrystallization, i.e. phase transition. Recrystallized water
(water solution) often call thawed snow which possesses medical properties. In this regard studying
of influence of recrystallization of water at a size of dielectric permeability of water and water
solutions > which is one of the major physical and chemical parameters who characterize a
condition of water is of interest. In the academic literature these data are absent.

In work samples more hotly (hot) and the water cold (c) were used. And also distilled () and
the deionized (de) water were used. Besides as the model water solutions of a copper vitriol
(CuS0O4*5H20) were used. Freezing (to 60% of initial volume of water) was carried out at T = (-
15+1) °C by means of the special created programmator for the “Biryusa” freezer. Freezing time ~ 3
hours. Measurements were carried out by means of the analyzer of amplitude-frequency analyser
of high-frequency paths of Agilent N5230A. Range of frequencies of this device of 300 kHz — 13,5
GHz. Working frequency was 2860-2808 MHz. As workers a ditch capillaries (diameter ~ 0.1 mm)
and cylindrical ditches (diameter ~ 1 cm) were used.

Calculation of dielectric permeability was made by a method of the volume resonator. It was
supposed that the structure of fields in a sample coincides with field structure for the cylindrical
resonator.

It was as a result established that in thawed water solutions of tap water dielectric permeability
was more, than in initial. So for cold tap water e>.,q = 1.9, for hot tap water e>,,= 0.7. The similar
result was received for solutions of sulfates (e> > 0). For solutions of the distilled and deionized
water the opposite effect was observed, namely dielectric permeability decreases at
recrystallization: e>y5 = - 0.71, e>4 = - 0.5. In work the possible reasons are discussed and
inconsistent interpretation of observed changes >is given not.
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STRUCTURE OF WATER IN SOLUTIONS, BIOLOGICAL AND NAT URAL EFFECTS AND
INFLUENCE OF MILLIMETER WAVES

Lyashchenko A.K.

Kurnakov Institute of General and Inorganic Chemistry RAS , Moscow, Russia
e-mail: aklyas@mail.ru

One of the main questions is how our knowledge of hydration and water structure may be used
for understanding and predicting the natural and biological processes. Structural dynamic model of
water is suggested, that describes dielectric permittivity and absorption spectra over entire range of
orientation polarization. It is supported by data of computer MK and MD simulation using radial and
spatial correlation distribution functions. There is subdivision on equilibrium water (without long lived
relaxation behavior) and non- equilibrium water with relaxation memory, connected with micro and
macro surface dividing lines (including dilute solutions).The structural model of electrolyte and
nonelectrolyte solutions is considered. It is based on the principle of the complementary
organization in the three different concentration zones for 1) tetrahedral and distorted configurations
or defects in water and diluted solutions; 2) ions or complexes and polar molecules, its first
coordination sphere, intermediate layer and bulk water for solutions in a wide range of
concentrations; 3) fragments of hydration shells and water-ion or nonelectrolyte clusters in the high
concentrated solutions. The appearance of cluster nanostructures is considered to be a common
effect of such systems (including polymer and macromolecule structures).The general scheme of
structural concentration transition from solution with initial water structure to highly concentrated
solutions was developed. The boundary is determined for many systems, using geometrical
analysis, MD simulation and data of experimental molecular and other methods (more than 50
examples).

The mechanism of water elementary and collective dynamics in solutions is considered on the
basis of confined rotator theoretical scheme (with different types of elementary motions),
experimental dielectric (in the range 7-120 GHz) and absorption (up to 800 cm'l) data. These
spectra are described and interpreted. The common structure—kinetic model of ion or molecule
hydration shells is suggested. It includes the fractions of water molecules in good and distorted
tetrahedral configurations, its “time of life”, water with partly frozen degree of orientation freedom.
The structural scheme of aqueous dielectric polarization is proposed where unchanged bulk water
with > = 80 and partly “frozen” molecules in the first coordination sphere of ion are present. The
common principles of the structure-kinetic and thermodynamic theory of hydration are established.
We consider the correspondence between short scale dynamics (elementary motion) of water
molecules to long scale (dielectric relaxation) and macroscopic thermodynamic hydration properties
(activity of water) of electrolyte solutions in a wide range of concentrations. Broadband dielectric
spectroscopy can examine this matter because of low frequency limit of dielectric spectra is the
static dielectric permittivity. On the other hand linear character of dependence (a,) of 1/>is shown
(30 examples).

The common relationships between hydration and structure of water with homo/heterogeneous
equlibria and phase separation are considered. It includes the acid-base and aggregation changes,
temperature and pressure dependencies of salt solubility and its joint crystallization, crystal growth
kinetic properties, membrane subdivision of nonelectrolytes, the interrelation of hydrophobic and
hydrophilic hydrations of different particles in mixed solvents and multicomponent systems. We
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analyze the above mentioned processes in natural systems (hydrothermal conditions, temperature
season changes of impurities in natural or technological water and others). The same
dependencies, connected with hydration and water structure, must be not only in vitro, but also in
vivo. It plays the key role in our approach. The two main effects are considered. Structural transition
to high concentrations can determine the gel formation and signal or governing function of water
concentration in tissue and cells (because of different chemical properties).The second one is
connected with the balance of hydrophilic and hydrophobic hydrations and dynamics of water in the
first structural zone. The deviations can determine the metabolism changes of cells in old age or
illness, medical influence of small concentrations of different compounds and anomalous behavior
and growth of cells with the cancer guide substances.

Distant effects of mm waves on aqueous systems are considered, using experimental dielectric
and calculated data. The simple model of mechanism of mm irradiation on biological objects is
developed. It is associated with the differences of mm absorption in gradient zones of pH in skin
and cellular/extracellular liquids with different ion composition. It determines the influence of mm
waves on K or proton pumps of the cells and medical or natural actions. The attendant change of
microcirculatory flow can explain the radiaprotective effect of mm waves in the part of radical
recombination (first of all in the extracellular liquids).
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THE INFLUENCE OF COSMIC WEATHER ON CONDENSED MATTER : THE MECHANISMS
Popov I.V.

St. Petersburg. Russia
e-mail: igor-popov39@yandex.ru

In this paper discussed are the effect mechanisms of a weak field (magnetic (MF), electrical
(EF), gravitational (GF), etc.), due to geomagnetic, electrical and gravitational perturbations (cosmic
weather), on diamagnetic and paramagnetic, solid and liquid phase, condensed matter (CM). The
interaction energy of different types of these fields on a particle (with a charge g and mass m) of the
CM is several orders of magnitudes less than their thermal energy kT. The dominant factor of such
an interaction is the existence of significant internal stochastic thermal fields (TEMF) acting within
any condensed matter - the electric (TEF) (10°, 10" Ai ) and magnetic (TMF)(~10" A/i ) [4].
Whereas the action of the internal TEF results in a torque acting on the bound and free particles of
condensed matter, as well as the kinetic (angular) moment acting on the free particles, the effect of
internal TMF leads to the finite angular moment for free particles of the medium. The ensemble and
time averaged values of these moments, proportional to kT, are zero. Turning on constant
geomagnetic field (GMF) By results, after elapsing of a certain relaxation time t , in the polarization
of these moments directed with or against GMF, depending on the sign of the particle’s charge of
the matter; thus the average values are observed. The action of GMF together with the
electromagnetic noise (the manifestation of cosmic weather), i.e. with weak collinear alternating
magnetic field, as well as variable EF and/or GF, which are orthogonal to GMF, increases
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(enhances) those moments at the cyclotron frequency W, = (q/m) B, by orders of magnitude, if the
condition Wit ? 1 is met.

The free particle of the CM, which is located in the individual grid of intermolecular bonds
(potential well), having a huge angular moment (by orders of magnitude greater than the electron
spin) pulls out the neighboring bound particles of the CM due to friction. The Stokes friction
dominates in the liquid CM, where the friction force is proportional to the velocity of the particle,
whereas the radiant friction dominates in solids, where the friction force is proportional to third
derivative of the displacement. Both frictions cause noise with its specific spectral characteristics,
which appears as a result of action of GMF conjointly with cosmic weather [2].

The emergence of the huge average angular moment and, via the gyromagnetic ratio, a
significant average magnetic moment proportional to kT, due to TEF and TMF, leads to the
formation of a vortex in the CM. The higher the temperature, the less the losses in the formation of
the vortex, so its appearance is more likely. Such a vortex cannot be observed at the poles of the
Earth, it is very rare at the latitude of St.Petersburg, it is observed very often at the latitudes close to
the equator. The vortices in the magma of the Earth and the solar photosphere (sunspots) are
governed by the one and the same mechanism, only the extent and the probability of such a
formation are different. This original mechanism also controls the origination of volcanic eruptions,
earthquakes, tsunamis, tornadoes (typhons) on the Earth.

Stochastic averaged magnetic moments control diamagnetic susceptibility of the matter, which
is much larger (by the absolute value) than all known paramagnetic and diamagnetic
susceptibilities. Cyclotron resonance enhances huge local MF, which affects the dynamics of the
particle's neighbors. This, apparently, is the origin of huge MF caused by sunspots, leading to a
certain probability of cold fusion, change of the radioactive decay constant, etc.

All the Technosphere, like the Biosphere, is subject to the effects of cosmic weather, including
the influence of the Sun [3]. The major controlling factor in this case is GMF with its variations. The
generated average torques of the bound particles cause the appearance of tension in the grid of
bonds of the CM, whereas average torques of free particles lead to appearance of kinetic and
magnetic moments. Cosmic weather and electromagnetic noise cause amplification of these
moments. Thus, the change in the period of oscillation of the torsional pendulum, the drift of the
quartz crystal frequency, etc. can all be explained. With all that huge magnetic moments arising in
electronic and automatic systems, computers, lead to their failure.

Summarizing, we shall say that the basis of all natural phenomena is controlled by internal
TEF and TMF of the condensed matter in the presence of constant magnetic field with its variations.
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THE ACOUSIC EFFECTS IN ATMOSPHERE AND CURRENT RESP ONCE OF THE
ELECTROCHEMICAL WATER CELL ON SEISMIC EVENTS OF 22 -29 JANUARY 2013 IN THE
VICINITY OF ALMATY CITY

Salikhov N.M.

DTOO "Institute of lonosphere", Kamensky plateau, Almaty, Republic of Kazakhstan
-mail: n1@nursat.net

We present the observation results on intensity of the atmospheric infrasonic waves and
variation of the current variations in an electrochemical water cell (EWC) on the eve of and during
the M=4.6-6.1 earthquakes which have occurred in the Almaty seismic region at 22-29 January
2013. The earthquake information is taken from the Kazakhstan data center kndc.kz.

Infrasonic waves were registered at "Radiopoligon Orbita" (43°01'26"N 76°58'22"E) by the
infrasonic complex of the Institute of lonosphere. The current variation in an electrochemical water
cell was studied at the "Cosmostation" site (43°02' 34"N, 76°56'38"E) accordingly to the method
described in [1].

Some peculiarities in usual behavior of current variations in EWC were observed both before
and during the M=4.6 earthquake on 22 January 2013 (fig.1a) with 550km epicenter distance
(39°35'24"N, 73°05'24"E), and the M=4.6 earthquake with the distance of 330km (40°04'12"N,
77°12'00"<) on 26 January 2013 (fig.1c).
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Figure 1 - Current variation I(t) in a EWC on 22.01.2013 - (a); Infrasonic signal from the
earthquake M = 6,1 - (b); Current variation in a EWC on 26.01.2013 - (c); Current variation in a
EWC and result of auto-correlation analysis k(t) on the eve of and during earthquake on 28.01.2013
- (d) and aftershocks on 29.01.2013 - (e). Axis X - time from the beginning of day on GMT time in
seconds.

An infrasonic signal from seismic event was found 36s after the M=6.1 earthquake on 28
January 2013 which has occurred at a distance of 233km from observation point (42° 38' 24"N, 79°
45' 36"E) (fig.1b). Approximately 5h before the earthquake of 28 January, in abscissa interval of
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20000-30000s, there is an excess in current variation with the period about 950s; the auto-
correlation analysis reveals similar variation also in the times of 33000-50000s (fig.1d). The
subsequent current excess at the time of 60000s is connected with arrival of seismic wave to
registration point. Amplification of the intensity of current variation was registered also on 29
January 2013 during the M>4 aftershock series (fig.1e).
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THE EXTERNAL AFFECTS AND THE WATER STRUCTURE AND PR OPERTIES
Smirnov A.N.

Moscow State Technical University Radiotechnics, Electronisc and Automatics,Moscow, Russia
e-mail: a.n.smirnov@mail.ru

The water have exceptional ability for the self-organization. In previous studies [1] it was shown
that liquid water has a very complex structure. Using optical methods, acoustic emission and by
thermal analysis of the water five supramolecular complexes sized from 1 to 100 Jm were found.
Basing on the characteristic properties of these formations we have named them “emulons”. Sizes
and spatial organization of supramolecular complexes depend on the composition of aqueous
solutions, temperature and prehistory of the water. Size specters of emulons reveal five fractions
with characteristic sizes:1-3 Jm,10-12 Jm,30-35 Jm, 70 Jm 100 Jm. We have paid special
attention to the crucial role of hydrogen [H+] and hydroxyl [OH-] ions in formation emulons — in the
water. However, this often disregards. Complex organization of water structure as a unite
ensemble, that includes supramolecular complexes - emulons, result in the fact that properties of
aqueous system are not simply the sum of properties of its different structural elements, but are
explained by cooperation phenomenon .This makes it possible to make a conclusion that liquid
water is not a homogeneous substance that consists of minimum five microstructural formations
with different properties. The most exciting thing about this is that all these threshold temperatures
coincide with characteristic temperatures of water, in example, at which sound speed in water is
maximum, adiabatic compressibility of water is minimum, water density is maximum, minimum of
heat capacity, and with other “abnormal” points of water that is no coincidence. The thermal
differential analis, as well as dillatometring demonstrastration characteristic peaks, that indicate
changes in the system, that testifly about phases transition.The polydisperse structure of the
emulons formed of the water, ensuring polymodalnost reply by the external affects, appearance
hysteresis,considderable times relaxation. Thus we can assume, that the liquid water very easily
change the structure, it is shown. For example, change of the emulons at the “melt water” in litle
time during. The obtained new results experimental measurements thermodinamic properties [2] (
d, Cp., Bu...) by EMV can be interpreted as evidence of the formation of a new phase in the water.

Vary convincing argument is reaction of stormglass [ 3 ].

Since the water, in at many cases is a primary target for faint exercise influence on the biology
systems, it is posssible the structure of water modification in the time investigation pay attention
very much.

Results of this research can be applied for development of new simply-created laser methods
for express-control of quality and authentication of liquid transparent solutions of pharmaceutical
substances and food products.

Key words: water structure, emulons, acoustic emission, optical methods, thermal analysis,
polymodalnost.
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DRINKING WATER "AQUAHELIOS" AS BIO-EFFECTIVE HELIO- PROTECTOR IN EXTREME
SOLAR-BIOSPHERE EFFECTS

Trofimov AV *, Druzhinin GI *, Fishchenko SM ', KK. Gibert ?, Sevostyanova EV !

! International Scientific Research Institute of Cosmic Anthropoecology,
2LLC «AguaHelios», Novosibirsk, Krasnoyarsk, Russia,
e-mail: isrica2@rambler.ru

Strengthening solar corpuscular streams, which can reach the biosphere with the weakening
buffer properties of the Earth's magnetosphere, is one of the urgent problems of modern
heliobiology. The experimental and clinical medical approbation of the "solution which possessing
helio-magnitotread properties" was completed in ISRICA (patent RU E 2342149) and it is a
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certified drinking water from hydro- horizon of the lake Baykal exposed in a weakened geomagnetic
field (GMF).

The purpose of this paper is the analytical evaluation of helio-tread properties of drinking water
a new type disclosed as a result of long-term trials.

Objective: To study the dynamics of the functional dependence of biological systems using
control water and water "AquaHelios' produced after geomagnetic deprivation.

Methods, tools, contingent.  Mass-spectrographic methods were used on an apparatus MAT-
253 (Finnegan, Germany) to determine the ratio of stable isotopes 13C and 12C in the tissues of
animals (Vistar rats, n = 50), (1), estimates of growth rates and the intensity of protein synthesis in
the experimental plants (watercress, n = 12,000), (2) determine the dynamics of the physiological
characteristics of volunteers (n = 87 ), (3) and the vector correlation function and heliophysics
parameters (4) use of water from the shielding of the GMF unit "TRODR" (Trofimov, Druzhinin,
2011), (Photo 1).

Results. Conclusions. According to the results of a 5-year testing of water « AquaHelios»
shown:

1. Significant (P <0, 05) increase in the relative content of the tissues of the isotope 13C and its
correlation of indices "corpuscular solar-activity" (Table 1).

2. Significant positive invert vector correlation indicators of the intensity of protein synthesis in
plants, hemodynamic, psycho-physiological and other parameters of the volunteers with the indices
of «helio-proton activity».

3. The efficiency of drinking water «AquaHelios» as helio-tread funds, enhance the status and
stabilizing hemodynamic parameters of the volunteers with arterial hypertension (n=34) in periods of
extreme helio-geophysical events.

The production of a certified drinking water of the 1-st category « AquaHelios » was organized
in the city Novosibirsk by the company « AguaHelios » (the General Director of the company is KK.
Gibert).

References

1. Trofimov AV., Druzhinin Gl. Information holograms: scientific-practical perspectives for ecology
and medicine of XXI century. Krasnoyarsk: Policor, 2011, 368 p.

2. Trofimov AV. Prenatal helio- imprint. New technologies of preventive medicine. Germany,
Saarbrucken: Palmarium Academic Publiishing, 2012, 335 p.
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REACTION OF WATER AND LIVING SYSTEMS UNDER THE CHRO NIC EFFECT OF IONIZED
RADIATION IN LOW DOSES CHARACTERIZING FOR THE CONDI TIONS OF MAN STAYING IN
ORBITAL STATIONS

Tsetlin V.V., Moisa S.S., Lobanov A.V.

Federal State-Financed Establishment of Science State Scientific Center of Russian Federation Institute of
Biomedical Problems of The Russian Academy of Sciences, Moscow, Russia
e-mail: v_tsetlin@mail.ru

The are some investigations on studying the effect of ionized radiation in low doses on
different types of biological objects were fulfilled. It was shown on a background of chronic exposure
to gamma-and neutron doses comparable with the doses of ionized radiation inside the orbital
space stations Mir and ISS the neutron dose of 200 pGy/d imparted by the neutron flux of 30
particles/cm2 's was hazardous to embryos of Japanese quail as it caused morphological disorders
in 12% of embryos. Low _-neutron radiation doses provoked the increasing of biomass of
Aspergillus niger that corresponds the radiation hormezis. Moreover there are some deviations in
morphology of supporting cell and numerous head falls of Aspergillus niger under _-neutron
radiation. Spontaneous motion activity of spirostoms (Spirostomum ambiguum Ehrbg.)
accommodated in the water processing by mixed _-neutron radiation decreased twice that testified
the fact that the definite factor of _-neutron radiation effect is the changing of water medium state. It
is established that in dry seeds of the highest plants wetting in water of preliminary irradiation at low
doses / - and _-particles <10 cGy (over nature surface radiation background in 100-500 times) and
accommodating in hypo-magnetic camera (induction of magnetic field in 200-300 times lower
geomagnetic) the germination of seeds was higher approximately twice under _-radiation. The low
doses of _-radiation decreased and / -radiation increased a negative influence of hypo-magnetic
field on the seeds and the development of germinating seeds. Phenomenon of stimulating effect of
low doses of continuous _-radiation (source of radiation co®, period of radiation 10 days, average
daily power of dose 1.5-2.0 mGy, summary dose 15 mGy) on mezenchim stem cells of mice bone
brain - a radiation hormezis - was established which revealed in the intensifying of proliferative
activity and increasing in 1.5-4.5 times the number of CFU-F in bone brain. Regenerative capacity
of bone brain stroma increased essentially (twice). Under neutron radiation hormezis observed only
in dose 0.48 mGy. Hematopoetic ancestor cells were non-sensitive to studying doses of radiation.
The activation of cells being capable to the migration and possessing the histogenetic plasticity can
represent a serious biomedical problem. Bio-molecular and cytogenetic disorders: DNA damage
and chromosome aberrations were established in course of study of blood lymphocytes in pilots
(height of flight 7-17 km, measuring power of dose 5-10 mrad/day) and cosmonauts (orbit height
350-450 km, 25-30 mrad/day). Moreover increasing radio-sensitivity to adding radiation load
(radiation dose 1 Gy) was exposed. These biological markers define the disturbances which can be
the earlier risk indexes of origin of different diseases including malignant tumors in the crew of
piloting flight apparatus. Thus under the interplanetary cosmic flight and long stay on the orbit in the
region of magnetosphere the studying kinds of radiation first effected on the water medium of
organism as a result morpho-functional structures were changed.
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BACKGROUND RADIATION EFFECTS ON THE STRENGTH OF CON STRUCTION
Shalimov V.V, Chechulin I.V.

"The Canadian Research Centre", Vancouver, Canada
Fedorov V.V. OOO "Building Corporation”, Saint-Petersburg, Russia
e-mail: vladimir057 @yandex.ru, itcom@hotmail.com, deckofficer@ya.ru

Concrete products are complex composite building materials. They consist of different types of
binders, fillers, additives, and water. The bond strength of cement with aggregate is one of the
determinants of the strength of the concrete. Good adhesion between cement matrix and filler
provide conditions for uniform load matrix. High grip in this case causes durability in the aggregates,
and thus a concrete-reinforcing effect is realized. In case of low adhesion between the matrix and
the filler, break down occurs at very low load on the interface. The expected high strength of the
matrix and filler are not realized under this condition. Durability of the cement and concrete is
determined by adhesion and cohesion portlandite and calcium silicates. Adhesion and cohesion is
implemented by formation of hydrogen bonds, Van der Waals forces and weak covalent bonds.

In [1] evaluated the influence of the background neutron flux energy to the hydrogen atoms in
water molecules. It is shown that the total energy that is transmitted by the magnetic field of

neutrons to the hydrogen atoms of water molecules: 1 = 3.12 eV - this value is comparable to
the value of energy of breaking chemical bonds. For water molecules "1 is 0.34 ev. Under the

influence of heat energy in environment "1 weakens the hydrogen and intermolecular bonds,
which facilitates the movement of molecules and stimulates the breakdown of interfacial bonds. For

neutrons from solar cosmic rays (+ - is small), the contribution "1 in energy of chemical bonds is

large, the energy "M - reaches values sufficient to destroy the interfacial boundary connections.

The intensity of the background neutron fluxes of solar activity has an impact on the strength of
the cement bond with aggregate's grain. The energy of the neutrons, transmitted to protons of
hydrogen bonds weakens the bond strength at the interface. Along with the usual corrosion of steel
in concrete products the oxidation with oxygen may cause a hydrogen attack, most dangerous for
prestressed reinforcement. Direct contact of steel and hydrogen increases its fragility. It is believed
that the main danger lies in the access of hydrogen to the steel structures. However, the greatest
danger for the high hard steel reinforcement occurs when the process of corrosion is accompanied
by release of small amounts of hydrogen. Hydrogen may appear on the steel surface by the
destruction of water molecules contained in the concrete under the influence of background
neutrons.Similarly affect other background radiation, for example, electromagnetic waves of
different frequencies (TV signhals, mobile phones, radio transmitters, spectrum of solar radiation,
etc.). Hydrogen will penetrate to the reinforcing steel, thus defining its hydrogen embrittlement, The
negative effects exceed the impact of normal corrosion. In order to protect critical parts of building
structures a number of technical solutions is offered to minimize the effects of background
radiation, as well as the modernization of existing technology for the production of concrete and
concrete structures.

Our company is engaged in the development of protective and absorbing technologies and
devices to prevent the degradation of concrete products in the course of their long-term operation

References
1. Shalimov V.V., Chechulin I.V. Proton - neutron interaction. Abstracts IX International Crimean
Conference "Space and the Biosphere", 10.10 - 15.10.2011g. pp. 288-291
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INFLUENCE OF VARIATIONS OF THE ENVIRONMENT PHYSICAL FIELDS ON THE HUMAN
CARDIOVASCULAR SYSTEM

Baklykova E.S., Borodin A.S., Tuzhilkin D.A.

In the work the influence of external factors on the population parameter variations activity of the
cardiovascular system of volunteers aged 19 to 22 years (boys and girls without significant deviations
nosology, 42 people). Monitoring took place in a typical daily activity of the subjects. As external
factors considered component of the geomagnetic field, meteorological parameters (temperature,
humidity, atmospheric pressure and surface wind speed), the frequency, amplitude and quality factor
of the first four harmonics of the Schumann cavity, the value of the spectral power of infrasonic
pressure for the first 3 octave bands, 13 Alfven resonator modes . It is shown that for an integrated
assessment of the impact of external factors on the variation in blood pressure and oxygen saturation
in the blood in a typical daily human activity, regardless of the reason they change quite reliable
estimates of the effect of external factors on the temporal variations of the indicators mean and
variance of the heartbeat period, as the ratio of between variations in blood pressure and blood
oxygen saturation and variations mean and variance of the heartbeat period described by analytical
functions. For the temporal and spectral indices variations heartbeat period defined set of parameters
determination of the degree of physical fields of the environment. Significant influence the amplitude
variations of the eastern component of the magnetic field, temperature and humidity variations in the
frequency of the first mode of the Schumann cavity, the first mode of the Alfven resonator and the
amplitude of infrasound in the frequency range 0 — 0.1 Hz. The total coefficient of determination for the
assessment of heart rate variability ranges from 0.11 for the spectral power density in the area of
ultra-low frequencies to 0.47 for the daily variations in the average heartbeat period.
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DETECTION RATE OF H.PYLORI O- AND VacA-ANTIGENS IN CHILDREN AND ADULTS WITH
GASTRO-INTESTINAL DISEASES IN COMPARISON WITH THE S OLAR ACTIVITY

Belaya Yu.A., Belaya O.F.
Gamaleya Research Institute, Setchenov First Moscow State Medical University, Moscow, Russia

The goal - a comparative study of Helicobacter pylori infection in children and adults with
gastro-intestinal diseases during 2006-2012.

Materials and methods. We examined total of 5470 outpatients (2909 children and 2561
adults) with gastro-intestinal diseases (GID) (chronic gastritis, gastroduodenitis (68%), chronic
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colitis (25%), and others) in the age from a few days to 86 years (mean 39,3). We examined fecal
samples and the circulating immune complexes (CICs) from blood serum. The incidence of
occurrence of specific O-antigen as an indicator of H.pylori infection, and VacA in the CIC as an
indicator of the presence of this virulence factor and the immune response of the body, we
examined by using the coagglutination reaction (test systems manufactured in Gamaleya Research
Institute).

Results. The essential differences in the frequency of occurrence of H.pylori O- and VacA-
antigens, the ratio of these antigens and the dynamics of their changes in children and adults in the
years of solar activity (Figure) have been established. During the recession of solar activity these
differences were substantial (p O©0,05). In the phase of recovery and maximum of solar activity data
of these antigens in children are raised to the level of adults.

The data obtained may indicate greater children sensitivity to cyclical fluctuations of solar
activity. In this regard, the analysis age-specific features of H.pylori infection should be considered a
year of the study and its characteristic phase of solar activity.
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Figure. Detection rate of H.pylori O- and VacA-antigens in children and adults with gastro-
intestinal diseases during 2006-2012 ( nnual average for children and adults separately). N
(children) = 2909 samples, N (adults) = 2561 samples.
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ANALYSIS OF INCIDENCE OF MYOCARDIAL INFARCTION DEPE NDING ON GEOMAGNETIC
ACTIVITY IN VLADIKAVKAZ

Botoeva N.K.

Institute of Biomedical Researches of Vladikavkaz State Scientific Center of Russian Academy of Sciences
and the Government of North Ossetia-Alania Republic, North-Ossetian State Medical Academy

To solve the problem on the effect of the geliogeomagnetic activity on the human body we
analyzed the incidence of myocardial infarction (MI), according to the archive of the Vladikavkaz
Republican Clinical Hospital at the period of 2007-2010, 2110 cases (1292 men and 818 women).
The analysis showed that during a magnetic storm with a diagnosis of myocardial infarction have
been hospitalized, on average, 2,28+0,177 persons/day, not magnetically days — 1,87+0,031 p/d,
p=0,0026; biotropic coefficient — 1,22. It is necessary to note the following three magnetic storms
observed in 2010, which were classified as "moderate storm» (-100 <Dst <-50) and continued for
several days: April 5-8, May 29 — June 1 and August 3-6, and 30 people (2,72 p/d) with a diagnosis
of myocardial infarction had been hospitalized within those 11 days.

To clarify the dynamics of disease, depending of geomagnetic activity, we used the method of
superposition of epochs and analyzed the number of cases of myocardial infarction 3 days prior to
the day of geomagnetic storms (repper day) and for 3 days after. The average number of cases in
the group of men was (-3) day — 1,03 + 0,107 people., in (-2) — 0,89+0,12, in (-1) — 0,89+0,15, in (0)
day — 2,0+0,12, in the (+1) — 0,94+0,14, in the (+2) — 1,17+0,12, (+3) — 1,22+0,12; \* = 22,56, p =
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0,001. The average number of cases in the group of women was (3) day — 0,63+0,107 people., in (-
2) — 0,560,101, in (-1) — 0,79+0,113, in (0) day — 1,74+0,094, in (+1) — 0,370,084, in (+2) —
0,53+0,096, (+3) — 0,53+0,084; \ * = 64,45, p = 0,000 (Fig.). Thus, the average number of cases of
myocardial infarction among men and women had significantly increased on the days of
geomagnetic storms.
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Figure. The number of cases of Ml per day in the geomagnetic storm day (0), 3 days before
and 3 days after it

After that, the incidences in the days with different geomagnetic conditions in the different age
groups were analyzed. Among patients aged 50-59 years 27,1% hospitalized with a diagnosis of
myocardial infarction during a geomagnetic storm vs 21,6% in the days of quiet geomagnetic
conditions, among patients 60-69 years, the ratio is 31.8% compared to 24, 2%, respectively, \ * =
11,86, p = 0,037.

Thus, the analysis revealed the statistically significant increase in cases of Ml in magnetically
days, the maximum occurring at repper (zero) days with subsequent reduction in the average
number of cases per day. The persons 50-69 years were the most vulnerable to the effects of
increased geomagnetic activity and the occurrence of Ml cases.
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INFRADIAN BIORHYTHMS OF THE MORPHOFUNCTIONAL CONDIT ION OF THE IMMUNE
SYSTEM ORGANS AND CORTICOSTERONE LEVEL IN MALE VIST AR RATS

Diatroptova M.A., Diatroptov M.E., Makarova O.V.

FSBI «SRI of Human Morphology» RAMS, Moscow, Russia
e-mail: diatrop@inbox.ru

Infradian biorhythms are the least examined in comparison with circadian and seasonal
rhythms. According to the literature data morphofunctional states of the immune system organs
largely depend on the level of glucocorticoid hormones, which has ultradian, circadian and infradian
biorhythms. Earlier we have defined a 4-day rhythm of the cortisol level in humans and, associated
with it, the changes of the subpopulational composition of the peripheral blood lymphocytes and
cytokine level. However, in order to study infradian rhythms of the hystophysiological changes in
the organs of the immune system more in detail, experiments on animals were required.

The study was conducted on mature male Vistar rats weighting 190-240 gr. The animals were
withdrawn from the experiment daily (several periods of 14-26 days in different seasons 2011-2012)
using an overdose of ethyl oxide from 9:30 to 11:00 o’clock according to the local solar time
(Moscow). The infradian rhythms of the corticosterone level, the products of splin cells, activated by
concanavaline-A, interferon-_, interleikins-2 and -10 were studied with the enzymoimmunoassay
method. The amount of neutrophils in the peripheral blood, the overall number of lymphoid cells in
the thymus, their phenotypic composition and proliferative activity were studied. The volume ratio of
the thymus and spleen functional zones in the histological sections was estimated morphotypically.
The data statistic processing was conducted using the program “Statistica 6.0”. The distribution
character was defined based on Kolmogorof-Smirnov’s criteria. In accordance with the distribution
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character the nonparametric method was chosen. Spearman’s correlation coefficient was used for
the bonds characteristics. The statistical significance of the indices’ differences was defined using
the Kruskal-Wallis criteria, Mann-Witney U test. The differences were considered statistically
important with p<0.05.

The infradian biorhythm with a 4-day period, synchronous for different species, was defined in
the dynamics of the corticosterone level in blood serum at all seasons of the year. This biorhythm is
expressed the most during a calm geomagnetic state. After analysis of all stated dates which were
characterized by cortisol blood serum level maximum, in male rats it was evaluated that this rhythm
is multiple to the year,due to regular (each 68-72 day) akrophase transition the day ahead. A
positive correlational link between the indices of the percentage composition of blood neutrophils,
producing of interleukin-10 by splenocytes and the corticosterone level has been found. The indices
of the proliferative activity of the thymocytes, width of the subcapsular region of thymus, volume
ratio of the lymphoid nodules of the spleen, products of intereferon-_ and interleukin-2 by
splenocytes negatively correlated with the corticosterone level. It is interesting to note that the
alterations of the overall lymphoid cell count in thymus and the percentage composition of CD3"
cells amongst them were characterized by the rhythmical changes with a 6-day period, coinciding in
phase and not connected to the dynamics of the corticosterone level.

Thus, the connection of the infradian biorhythm with the corticosterone level and
morphofunctional alterations of the immune system was revealed, which should considered during
the conduction of the experimental studies, particularly the studies of the functional changes of the
immune system in adaptive processes. It is also possible to use the results in development of more
effective schemes for the immunosuppressive therapy. The timing of the evaluated body functions
in differeren specimens and their multiplicity to earth year suggests the existance of external
synchronizer of this biorhythm, probably of heliogeophysical origin.
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DYNAMICS OF HEART RATE AND VARIATIONS OF ELECTROSTA TIC AND
METEOROLOGICAL PARAMETERS IN THE RANGE MILLIHERTZ

Zenchenko T.A. %, Nagorskiy P.M. °, Breus T.K. %, Smirnov S.V. *

'Federal State Institution of Science Institute of Theoretical and Experimental Biophysics,
Russian Academy of Sciences, Moscow Region, Pushchino
’Federal State Institution of Science Space Research Institute, Russian Academy of Sciences, Moscow
3Federal State Institution of Science Institute of Monitoring of Climatic and Ecological Systems,
Siberian Branch of the Russian Academy of Sciences, Tomsk

Experimental data

1. The results of the experiment on the synchronous recording of physiological variations,
atmospheric electrical and meteorological parameters with a time resolution of 0.5-1 min. The
experiment was conducted in a building IMCES SB RAS (Tomsk). Conducted 15 experiments of 60
minutes each, examined four volunteers of all ages in a state of rest. Indices of heart rate variability
were measured by R.M. Bayevsky.

2. Meteorological parameters (atmospheric pressure, relative humidity and air temperature,
wind speed) were measured using standard meteorological instrument, located on the roof of the
same building and on the open ground. In addition to standard meteorological values by ultrasonic
weather station recorded in the open air: absolute humidity, air density, speed of the vertical
component of the wind energy of turbulent fluctuations and temperature fluctuations, the vertical
flow of heat.

3. The monitoring results were complemented by standard meteorological observations Tomsk,
Hydromet weather station, located 1.2 km from the check-in point. One-minute values of the
components of the geomagnetic field over the keys to the observatory Klyuchi (Novosibirsk region).
Were obtained from the site http://ottawa.intermagnet.org/apps/download/index-eng.php # view.

4. The electric field strength was recorded: in the room (5-storey prefabricated concrete
building) self autonomous electric field meter CS110 at a distance of 1.5 meters from the subject,
the open test site - stationary electric field meter "Pole-2". Data analysis techniques: cross-
correlation analysis, spectral analysis (Fourier transform and the calculation of the coherence
function), the wavelet analysis.
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Analysis

1. It was found that the dependence of the dynamics of the heart rate (in the first place - the
pulse rate) variations in the value of the full vector of the Earth magnetic field is observed in 53% of
cases, the relative humidity - 33% of the atmospheric pressure, wind speed and intensity of the
electric field on the street - 20% of the electric field in the premises of the experiment - in 7% of
cases.

2. Revealed not only the agreement of the values of the observed oscillation periods in
physiological and geophysical series lasting 5-30 minutes, but the moments and the approximate
timing of their appearance and disappearance.

3. It is shown that the variations in the electric field characteristics in the time domain to the
frequency of the experiment room and outdoor (Outdoor) differ essentially.

4. It was revealed that during a power outage in the room registered quasi-exponential fall field
strength ~ 40 units of V / m with a time ~ 8-10 minutes.
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DEPENDENCE OF HUMAN RED BLOOD CONDITION ON THE GEOP HYSICAL
CHARACTERISTICS OF HIS RESIDENCE

Lesnichiy V.V., Taumanova G.E.

Russian Military Medical Academy
e-mail: gulnara-t2007 @yandex.ru

A heightened electroconductivity of the medium, connected with the lack of dielectric durability
in certain local capacities, is most peculiar to the regions of the pronounced geotectonic activation.
The increase of the Sun activity leads to the increase of power of the currents, stirred up in the
earth. Such a process undoubtedly leads to an electrical breakdown of this medium.

Among later contributions of geomagnetism we can point out the concentration of the ocean
bottom spreading, based on the research of linear oceanic magnetic anomalies and corroborated by
the observation of palaeomagnetic directions in different continents, complex interaction between
the Earth and corpuscular Sun emission. A phenomenal gravitation anomaly, which sets off the
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Caspian basin from the South, is connected with an early palaeozoic volcanogenic-terrigenous
complex which is bedded in the sedimentary sheath. The formation of this complex is simultaneous
with spreading within the Ural-Turkestan paleoocean (V.I. Segalovich, 2007).

Intensive positive anomalies round the Caspian Depression from the South. In the East positive
anomalies are drawn towards the Southern-Ambian zone. The majority of anomalies is
characterized by the intensity up to 300-500 nTl and creates a cellular structure.

Anomalous developments of the natural variable terrestrial magnetic field influence human
magnetic field and alter characteristics of his biomagnetic field (V.N. Sinyakov, 1984)/

Hb contains an iron atom (62-70% of iron are in red blood cells’ Hb) which has a great
magnetic moment.

In the previous article we described the condition of red blood of the North-Eastern Caspian
Region residents.

We continued work in the patients’ places of residence with the use of innovative laboratory
equipment to define blood picture: estimate indicators, the so-called erythrocytic indexes, which are
calculated according to such indicators as mean cell volume (MCV), mean corpuscular Hb (MCH),
mean cell Hb concentration (MCHC) and red cell distribution width (RDW), that is a degree of red
blood cells anisocytosis. A combination of RDW and MCV enabled us to work out a more complete
and easy classification of erythrocytic disorders.

As a result, 89% of patients have various degree of iron-deficiency anemia. At the same time a
ferritin indicator (the main form of iron supply in the organism) is normal.

It is known that iron-deficiency anemia symptom complex implies the decrease of serum
ferritin, low content of serum iron. Ferritin iron is used to construct Hb. Ferritin contains 16-23% of
iron. Ferritin molecule contains approximately 200 iron atoms. Ferritin iron is used only during
various sideropenic (anaemic) conditions.

We've found out that the residents of the North-Eastern Caspian Region have a heterogeneous
microcytosis (MCV<80), anisocytosis (heterogeneity in the volume of red blood cells) (RDW>15),
decrease of MCHC indicators (average Hb concentration in red blood cells) that is typical of
hemoglobinopathies.

Iron deficiency is excluded for our patients, which is proved above (Living conditions are also
not typical of alimentary iron deficiency as meat is the main foodstuff here).

The results of the red blood cells observation with the use of scanning electronic microscope:

In total 130 images were scrutinized. The most frequent were: more hypochromic red blood
cells in 36 pictures (28%), among them ovalocytes (a change in the volume of red blood cells)
accounted for 21%; more target cells 25% (up to 14% per field of vision); 21% with an oxidative
stress. We should pay attention to a frequent combination of the above stated changes.

According to numerous data, a combination of target cells, hypochromic red blood cells,
ovalocytes (anisocytosis) with microcytosis is often typical of iron deficiency, Hb-pathies,
intermediate thalassemia, enzymopathies and red blood cells fragmentation. (Red blood cells
fragmentation wasn't registered with the electronic microscope). An oxidative stress is typical of
enzymopathy.

Thus, we have found out that the residents of the North-Eastern Caspian Region have a similar
blood picture with the one of the residents of the Mediterranean geosynclinal zone. These changes
do not exclude hemoglobinopathies, which are based on the decrease of polypeptide chains
synthesis, which are the part of a normal HbA structure.

Blood picture of our patients correlated with the indicators electroconductivity of other organs
and systems according to the Nakatani method.

The above stated indicators are completely correlated with geophysical peculiarities of the
patients’ places of residence.
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EVOLUTION MODELS FOR GEOMEDICAL STATISTICS
Lushnikov A.A., Kagan A.l., Lyubovtseva Yu.S.

Geophysical Center of Russian Academy of Science, Moscow, Russia
e-mail: alex.lushnikov@mail.ru

This presentation surveys a collection of demographic models describing the time evolution of
the medico-demographic indicators of population: population size, population age distributions,
fertility, mortality etc. The evolution is considered to be driven by birth--death processes and
deceases. For each model a respective set of evolution equation is formulated. These equations
include the kinetic parameters that have the meaning of the transition rates and whose values are
linked to the characteristics of current medico-demographic state. We consider a number of
evolution demographic models of different levels the lowest of which includes uni—gender
population, where, in addition, newborns appear irrespective of the population distribution over
ages. Then we introduce more sophisticated models that distinguish the ages of the members of
community and their gender. We also consider the situations, where infections and deceases
affect the medico--demographic state and thus the evolution of the population.

Demographic statistics operates with a range of concepts that, from the first sight, seem very
natural. Among them the death rate, birth rate, life span, morbidity, etc.. Each of these
characteristics is attributed to a well-measured quantitative demographic indicators, e.g., the
number of deaths per thousand of the population or the average age equal to the total age of a
group of people divided by the number of people in the group. Such indicators are widely used in
medical statistics as well as in many other social Sciences. These indicators are compared, and on
the basis of such comparison the conclusions can be drawn on the reasons of this or that social
phenomenon.

Demographic studies based on certain reasonable assumptions are, undoubtedly, the valuable
tools for providing the information about the future size and structure of the population. Current
demographic trends, characterized by low fertility and increasing longevity, lead to an ageing
population that has definite and unpleasant economic and budgetary implications. Next, ethno--
cultural diversity, changing patterns in partnership behaviors and household formation, confront our
society with complex challenges.

One of the most significant conditions in carrying out accurate population estimates, especially
in a context of strong instability of demographic evolution, is the availability of the statistical
information about the most recent evolution of demographic phenomena. Meanwhile, all these
phenomena are governed by some laws and thus can be described with the help of adequately
formulated mathematical models.

There exist numerous attempts of mathematical description of the demographic situations,
beginning with the classical work of Malthus who assuming the linear dependence of the birth--
death process derived the well--known Malthus' exponential law. According to the Malthus law the
population either unlimitedly grows or diminishes with time, depending on the ratio of birth--to--
death rates. At the birth-death ratio equal to unity the population should not change, but this
equilibrium occurs to be unstable. Moreover, the dependencies of the rate of both these processes
on the population size can be principally different, so the position of the stationary point may
depend on the population size.

The main goal of geomedical statistics is threefold:
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Firstly, we introduce the reader to the collection of the most popular nowadays evolution
demographic models. These models help one to understand the basic principles of formulation of
the evolution models.

Secondly, we suggest several our own demographic models, where we introduce the age
distribution, migration processes, morbidity, and infections.

Thirdly, we demonstrate how to parameterize the evolution models and how these parameters
are connected with the main medico--demographic indicators.

The basic principles underlying the implication of the demographic models are demonstrated
with the aid of a couple of well-known models: the simplest Malthus model linear with respect to the
population size and the logistic model that takes into account some limitations put on the fertility
rate. These limitations are related to the deficiency of resources, which prevents the population to
grow (or lead to the growth of the mortality rate). We also consider a generalized logistic model,
whose parameters depend on time and the nonlinearity introduced by the limitations is arbitrary
(rather than quadratic, as in the classical logistic model). The distributions of population over the
ages is introduced explicitly. In addition, we introduce the fertility active age groups, which leads to
some additional and very serious complications. The evolution equation in this case becomes
integro--differential. Still it is analyzable for linear evolution models. For considering deceases and
infections we introduce a model, where the demography of the decease carrier is also taken into
account.

This research was funded by the Ministry of Educati on and Science of RF under Grant
No. 14.515.11.0012.
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STUDY OF EXOGENOUS AND ENDOGENOUS FACTORS INFLUENCING MORTALITY FROM
THE CEREBRAL STROKE IN PATIENTS OF DIFFERENT AGE GR OUPS

Martirosyan V.V., Dolgusheva Y.
Department of Nervous Diseases and Neurosurgery, Rostov State Medical University, Rostov-on-Don, Russia

The research is based on the results of retrospective analysis of the autopsy of people who
died of cerebral stroke according to the data of the N.A. Semashko Municipal Hospital No 1 (Central
Municipal Hospital) of Rostov-on-Don, Russia during the years of high (2000-2002) and low (2008-
2010) solar activity.

Methodology: The study involves 1135 patients who died of cerebral stroke. 5 observation
groups were formed depending on the age: 1 group: 34 (3%) — less than 45 years old; 2 group: 200
(17,6%) - between 45-59 years old; 3 group: 540 (47,6%) - between 60-74 years old; 4 group: 356
(31,4%) - between 75-89 years old; 5 group: 5 (0,4%) - 90 and more years old. Nosological signs of
disease and endogenous risk factors were recorded for each observation. To evaluate the complex
impact of the environmental factors on the death rate of the vascular accidents, 44 exogenous risk
factors were analyzed.

Results: With the help of multivariate logistic regression method, after the construction of a
mathematical model, nine endogenous factors (sex, type of stroke, death in the 1st day,
hypertension, alcoholism, atherosclerosis, coronary heart disease, ciliary arrhythmia and secondary
arterial hypertension) reflecting the characteristics of the cerebral stroke and 8 exogenous factors
(index of solar activity, solar radiation (SFU), geomagnetic activity ( ), meteorological pathogenicity
index, daily amplitude and diural temperature/cloud oscillation, average wind speed), which can
serve as immediate death risk, were detected. The coincidence of fact and calculations according to
the gradations of the classification variable is ensured in 68.2% of cases (Concordant), coefficient of
association Somers’D: .371. Model quality was evaluated according to the modeling sample.

Conclusion: Data about the discovered specific risk factors for the patients of different ages
would allow choosing a more efficient individual approach to each patient aimed at improving the
effectiveness of treatment and reducing the frequency of fatal outcomes.
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IMPACT OF SMOKING ON BIOELECTRIC ACTIVITY OF THE MY OCARDIUM OF
PRACTICALLY HEALTHY PEOPLE IN THE CONDITIONS OF UNS TABLE GEOMAGNETIC
SITUATION

Otradnova M.I. *, Rogacheva S.M. !, Kozlitin A.M. *, Vishnevskey V.V. ?

'saratov State Technical University named after Gagarin Y.A., Saratov, Russia
%Institute of Mathematical Machines and Systems Problems of NAS, Kiev, Ukraine
-mail: risavalasava@yandex.ru

Biophysical monitoring of the cardiovascular system (CVS) of healthy men and women,
smokers and non-smokers, was conducted in the period of maximum solar activity (spring, fall
2010-2011). During this experiment period there were carried out about 4983 measurements.
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The purpose of monitoring was to investigate the dependence of the bioelectrical myocardium
activity of smoking men and women on the geomagnetic activity level. The original
electrocardiogram (ECG) sensor was used (http://www.fazagraf.com). For each participant ECG
readings were taken for 4 times: when sitting at a rest, after the stress test, after physical exercises
and after a rest for 1 min. [1]. Condition of bioelectrical myocardium activity was evaluated by the
coefficient of symmetry of the T-wave (T) on an electrocardiogram [2]. Average change of the
coefficient of symmetry of T-wave was calculated by the formula:

6
. (Ti - Tk)
DT = 0=
n

where DT - the average change of the coefficient of symmetry of T-wave;

- « — the coefficient of symmetry of T-wave for a person in a state of rest;

-i - the coefficient of symmetry of T-wave for a person after the physical exercises (Tpns,) OF
after the stress test (Temot);

n - quantity of people in the group.

The temporary dependences of parameters DT o and CT .., for each group of humans were
built, they were compared with the geomagnetic activity, which was determined using by Kj-index.
Significant differences were detected in the bioelectrical myocardium activity of smoking and non-
smoking people with varying degrees of severity among women and men, after physical and
emotional stress, during perturbed and unperturbed days.

It was necessary to determine if the difference in reaction of cardiovascular system of various
groups is significant or not. Since the system under study is ergodic, we performed a statistical
analysis of measurements using the time series, i.e. for the entire duration of the experiment (95
days for women and 50 days for men). The calculations were made by the help of Excel 2003 and
STATISTICA 6.0.

There was a significant difference (p <0.05) between D'T'phys_ of smoking and non-smoking
women in days with different levels of geomagnetic activity. Smokers had this parameter higher by

nearly 35-40%. However, significant differences between CT . for each group in disturbed and

undisturbed days were not found. It was determined that the average values modulo |DT | for
smoking and non-smoking women differ significantly (p <0.05) both in periods of normal (K, <16)
and high (K, g 16) geomagnetic activity, by 1.7 and 3.5 times, accordingly. But only for women-

smokers statistically significant differences (2-fold) between DT .or in disturbed and undisturbed
days were proved.

For smokers men there were discovered: the inverse dependence of CT ;. on the level of
geomagnetic activity; significant differences in the body's response to physical activity in relation to
non-smoking men (less than 62%) in the period of unstable geomagnetic conditions (K, g 16); the
decrease of reactions in response to stress-test.

Thus, we have determined that smoking alters the bioelectric activity of the myocardium to a
greater extent during geomagnetic disturbances, hence in such days the risk of cardiovascular
pathologies among smokers is increased.
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APPLIED SIGNIFICANCE OF FUNDAMENTAL HYPOTHESIS OF M ECHANISM OF INFLUENCE
OF REGULAR OSMOGEOPHYSICAL OSCILLATIONS ON HORMONES SECRETION AT
HUMANS

Poghosyan G.V.

Buniatian Institute of Biochemistry of NAS of the Republic of Armenia, Yerevan.
e-mail: poghosyan_gagik@yahoo.com

1. In [1], based on the Monte-Carlo method of mathematical statistics provided proof of the
existence of the previously discovered called "effect Parzyan-Poghosyan high number of
coincidences of dates of births among genetic relatives”. It is based on the study built on a random
basis, collected mainly in Armenia, 33th family trees, in each of which was included at least 23
humans in total contained information on birth dates 1408 humans. It is assumed that the
availability periods of more suitable for conception or birth time are not related to genetics, that is,
the entries in the structures of DNA molecules, and are caused by periodic cosmogeophysical
phenomena. By means of the statistical analysis of the intervals between the dates of birth of
genetic relatives is showed that "effect Parzyan-Poghosyan" is connected with the influence in the
generations of people extremely-low-frequency regular cosmogeophysical oscillations. Spotted an
incomplete randomness of distribution of dates of birth of genetic relatives with respect to two well-
known from the theory of the earth tides long-period solar harmonics [2]: Solar elliptical wave (S,)
with a period of anomalistic year (365.259640 days), Solar declinational wave (Ss;) with a period
half of the tropical year (182.621095 days). Also calculated [1] the approximate amount of statistical
sampling required for the calculation of family trees (440-880) to achieve certainty about the impact
on people's long-period lunar harmonics: Lunar elliptic wave ( m) with a period of anomalistic
months (27.554551 days), Lunar declinational wave ( f) with a period of a half tropical month
(13.660791 days); and periods having important significance in the theory of earth tides: the synodic
month (29.530588 days), half of the synodic month (14.765294 days) (time interval between new
moons and full moons, as well as variations) evection (31.812 days).

2. Having the largest amplitude Principal semidiurnal lunar (M2 with a period of 12 h 25 min)
and Principal semidiurnal solar (S, with a period of 12 h) waves [2] modulate multidaily waves of
earth tides. Electrical oscillations corresponding to the harmonics of the lunar-solar tides [3], are
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derived from the mechanical and are generated by the emergence of the potential difference the
electric field from the friction in the cracks of rocks and piezoelectric effect of polarization of
dielectrics. The composition of action of the lunar (M,) and solar (S,) waves represents the
beatings, which occur when two waves have a small relative difference between the periods (25
min). In this case, the maximum amplitudes are achieved when the vectors of attraction of the Moon
and the Sun have the same direction - that is, at syzygial tides that occur during a new moon and
full moon, alternating with half the period of the synodic month (14.765294 days).

3. A hypothesis of the regular cosmogeophysical oscillations influence’ mechanism on hormone
secretion in the humans’ organisms was suggested [4]. It is based on the change in electrochemical
properties of water [5], from which consists a large part of living organisms. It is known that when an
external electric field is the phenomenon of electro-permeabilization, cells are released from larger
molecules through formed pores in the membranes. So, maybe, there are variations in the intensity
of secretion of hormones, including genital, responsibled not only for reproduction, but also for the
ability to working capacity and will power of man.

4. Applied value of the fundamental hypothesis consists in to examine measures to maintain
the health of astronauts during planning in the future interplanetary flights under the conditions of
absence natural electromagnetic background of the Earth surface, including component its
harmonics of extremely-low-frequency range caused by earth tides.
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INDIVIDUAL CHANGES OF HUMAN BRAIN BIOELECTRIC ACTIV ITY DURING THE DAILY
FLUCTUATIONS OF THE MAGNETIC FIELD INTENSITY

Poskotinova L.V., Demin D.B., Krivonogova E.V.

The Institute of Environmental Physiology, RAS, Arkhangelsk, Russia

The relevance of individual human brain reactions typing due to rhythmic environmental
fluctuations is increasing. Individual type of the nervous system reactivity may be genetically
determined, may already be at the prenatal stage of ontogeny. Determine changes of brain
bioelectric activity will help shape the individual prognosis response of certain structures of the
cerebral cortex (auditory, visual, sensorimotor, etc.), as well as diencephalic, stem parts of the brain

at the action of natural geomagnetic fields.
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The aim of the study was testing a method for determining the individual sensitivity of the
neurophysiological structures in the course of daily fluctuations in the magnetic field of the Earth. The
examination of three healthy inhabitants of the Arkhangelsk region (female volunteer A., age 32, male
volunteer B., 38 years old, a female volunteer V., 39 years) who lived during the monitoring in a rural
village of the Arkhangelsk region (61° n.l.) from 14 to 18 March 2012. Measurements were carried out
three times a day - in the morning (9.00 — 10.30 a.m.), the day (01.30 — 03.00 p.m.) and in the evening
(04.30 — 06.00 p.m.) in series with the same reproduction order of all the days (12 series in total of
each volunteer studies). All the volunteers were recorded electroencephalogram (EEG) using the
device "Encephalan 131-03" (NPKF "Medicom MTD", Taganrog). Each series of EEG recording was
performed on 30 minutes in a sitting position with eyes closed in a relaxed environment. EEG
recordings were performed with an ear referential monopolar electrodes on the international system
"10-20" and the subsequent account of the absolute spectral EEG power in the alpha range (8-13 Hz)
every minute. Given the different opinions on biotropic of certain components of the magnetic field, it
was decided to take into account every minute values of the total geomagnetic field vector (TGMFV,
nT). The information on gestation Borok was obtained from the site INTERMAGNET
(http://ottawa.intermagnet.org/apps/dl_data_prel_e.php). In all, each volunteer considered 360 one-
minute segments in each lead EEG. Statistical analysis was carried out in a medium of the program
«Statistica 6.0» with rank test Spearman correlation coefficient (p<0,05). Correlation analysis was
performed with the exception of the |linear trend values in the samples.
All volunteers initial EEG values met the criteria for the organized EEG type. Fluctuations in the
TGMFV value at all investigation time reflect a stable pattern - the minimum values were in the
morning and the afternoon and maximum values were in evening. Size variation of the TGMFV does
not exceed 65 nT, indicating a stable geomagnetic background for that time (Aghajanian, Makarova,
2005). At the same time volunteers are marked individual differences in the course of daily changes in
brain activity. Three different versions of neurophysiological reactions in response to the increase of
the geomagnetic field were revealed. The first type - increasing power of EEG alpha activity
predominantly in the right temporal region, which may indicate the high sensitivity of the auditory brain
cortex to external factors acoustic nature, and a positive sign of correlation reflects the option of
adaptive tuning brain biorhythm data within the range of natural fluctuations of the magnetic field. The
second type — a reducing of EEG alpha activity power predominantly in the left fronto-temporal brain
region. This is caused by the process of de-synchronization of the basic rhythm and involvement of
structures that regulate the activity of diencephalic structures. The third type - the reaction of the
overall alpha activity power reduction on the background of minimal intensity correlation of the brain
and geomagnetic field parameters. This is cased by a severe de-synchronization of the basic EEG
rhythm, activation of the ascending reticular activating influences on the cerebral cortex.

Thus, the proposed methodological approach can detect a variety of individual reactions of the
neurophysiologic structures on weak biologically significant variations of the geomagnetic field
parameters in a human.
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INFLUENCE OF GEOMAGNETIC DISTURBANCES ON THE MYOCAR DIAL INFARCTIONS AT
THE SUBAURORAL LATITUDES (YAKUTSK)

Samsonov S.N. *, Kleimenova N.G. **, Kozyreva O.V. *° Petrova P.G. *

! Yu.G. Shafer Institute of the Cosmophysical Research and Aeronomy, Yakutsk, Russia
2 |nstitute of Physics of the Earth, Moscow, Russia
3'Space Research Institute, Moscow, Russia
*M.K. Ammosov Medical Institute of NEF University, Yakutsk, Russia
e-mail: s_samsonov@ikfia.ysn.ru

relationship of the number of calls for the emergency medical care (EMC) concerning
myocardial infarctions in Yakutsk (subauroral geomagnetic latitudes) with space weather
parameters during years in proximity to the maximum (1992) and minimum (1998) of geomagnetic
activity has been studied. A comparison of seasonal change of the number of calls for EMC to
patients at subauroral latitudes with a simultaneous seasonal change of deaths from myocardial
infarctions at low latitudes (Bulgaria) has shown their significant difference. So, in Bulgaria the
maximum of myocardial infarction was registered in winter, and the minimum was in summer,
however, in Yakutsk there was observed a few maxima coinciding with sharp and significant
increases of a level of a planetary geomagnetic disturbances. The analysis of experimental results
has allowed to suppose that at subauroral latitudes unlike low latitudes, an increase of the
geomagnetic activity plays a great role in aggravations of myocardial infarction, namely, the
occurrence of night magnetospheric substorms which are also observed at subauroral latitudes
during the geomagnetically disturbed time. Substorms are always accompanied by irregular noise-
like geomagnetic Pil pulsations in the period range of (0.5-3.0) Hz. These pulsations can be
biotropic, as well as steady quasi-sinusoidal mid- and low latitudes geomagnetic ; 1 pulsations at
the similar periods.
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1. Kudryavtsev K.V. Novel drug-like small molecules protect from stress-induced gastric
ulceration in vivo / K.V. Kudryavtsev, M.I. Kucherenko, - .M. Falalyeyeva, et al. // European
Journal of Clinical Investigation. — 2012. — Vol. 42, Suppl. 1. — P. 6.

2. Takagi K. Studies on the Drugs for Peptic Ulcer. A Reliable Method for Producing Stress Ulcer
in Rats / K. Takagi, Y. Kasuya, K. Watanabe // Chem Pharm Bull (Tokyo). — 1964. — Vol.12 —
P.465-472.

3. Ramesh S.T. Effect of central administration of ondansetron, a 5-hydroxytryptamine-3 receptor

antagonist on gastric and duodenal ulcers / S. T. Ramesh, M. Asad, S. S. Dhamanigi, et al. //

Fundamental & clinical pharmacology. — 2009. — Vol.23, E 3. — P.303-309.

INFLUENCE OF LOW-MOLECULAR ORGANIC COMPOUNDS KUD869 ON STRESS AND
ETHANOL INDUCED LESIONS IN GASTRIC MUCOSA OF RATS

Falalyeyeva T.M. t Kudryavtsev K.V. 2, Gadilia O.P. %, Beregova T.V. o Ostapchenko L.1. !

“Taras Shevchenko National University of Kyiv
’M.V. Lomonosov Moscow State University

Previously we have shown that the single prophylactic administration of low-molecular organic
compounds KUD259 reduced the area of erosive-ulcerative lesions caused by water-immersion
restraint stress in the gastric mucosa (GM) of rats by 52% [1]. The obtained data allowed us to
consider this substance as perspective for further research as antiulcer drug. However KUD259

X “ ", 2013 205

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 5 ! 3
COSMIC WEATHER AND MEDICINE

was water insoluble and dissolved only in DMSO (dimethylsulfoxide). K.V. Kudryavtsev created
KUD869, water soluble form of KUD259.

The aim of the work was to study the effect of water soluble low-molecular organic compound
KUD869 on development of ulcerative injuries of rat GM induced by stress and ethanol.

Experiments have been carried out on 40 female rats (180-200g) that were randomly divided
into 4 groups with 10 animals in each. Animals of | and Il groups underwent water-immersion
restraint stress for 3 hours [2]. Animals of I (control) group intraperitoneally (i.p.) were injected with
0.4 ml of saline (placebo) 30 minutes before stress. Rats of I group i.p. were injected with
KUD869 at the dose 1 mg/kg diluted in 0.4 ml of saline 30 minutes before stress. Animals of &
group per os got 96 ethanol at the dose 5 mg/kg and i.p. 0.4 ml of saline [3]. Rats of Al group 30
minutes before ethanol administration were injected with KUD869 at the dose 1 mg/kg diluted in 0.4
ml of saline.

It was established that water-immersion restraint stress caused appearance of ulcerative
lesions in the gastric mucosa in all animals (100%). Mean amount of ulcers was 6.30+1.15. The
area of ulcerative lesions per stomach was 7.21+1.51 mm?. Upon prophylactic administration of
KUDB869 stress-induced ulcerative lesions were fixed in 60% of animals. KUD869 didn't significantly
affect the number of ulcerative lesions in GM, as it was observed 5.30+1.84 ulcers per one
stomach. However, the area of gastric ulcers per one stomach was decreased to 3.12+0.96 mm?,
and was significantly lower by 56.7% (p <0.05) in comparison with the control group of rats.

After per os ethanol and i.p. saline injection ulcerative lesions of GM were fixed in 100% of
animals. The mean number of ulcerative lesions was 13.1+1.8 and mean area of GM injuries was
256.13+67.92 mm®. Prophylactic administration of KUD869 didn't change the number of animals
with ulcerative lesions. The area of gastric ulcers was decreased to 3.12+0.96 mm?, and was
significantly lower by 67.6% (p <0.05) compare to control group of rats.

Thus, KUD869 had prophylactic effect on development of ulcerative injuries in rat GM induced
by stress and ethanol. The results of current work inspire us to study the mechanisms of
cytoprotective action of KUD869 and advanced preclinical studies of this compound.
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INFLUENCE OF LOW-MOLECULAR ORGANIC COMPOUND KUD869 ON NONSTEROIDAL
ANTI-INFLAMMATORY DRUGS INDUCED LESIONS IN GASTRIC MUCOSA OF RATS

Falalyeyeva T.M. ', Kudryavtsev K.V. 2 Markevich A.A. !, Skochko N.S. ', Beregova T.V. *

“Taras Shevchenko National University of Kyiv
*M.V. Lomonosov Moscow State University

Nonsteroidal anti-inflammatory drugs (NSAIDs) are the most frequently used in clinical practice.
Every day more than 30 million people take NSAIDs and 40% of patients are elder than 60 years.
Because of NSAIDs analgesic, antipyretic and anti-inflammatory effects approximately 20% of
inpatients take these drugs. Widespread use of NSAIDs induced to pay attention to the side effects
of these relatively safe drugs. In USA 43% of drug induced hospitalizations are caused by NSAIDs.
The main negative feature of NSAIDs is pathological reaction of gastrointestinal tract (Gl tract). In
30-40% of patients dyspeptic disorders were fixed, in 10-20% - gastric erosions and ulcers, 2-5% -
bleeding and penetration of stomach [1].

The aim of the work was to study the effect of low-molecular organic compound KUD869 on
development of ulcerative lecions of rat gastric mucosa (GM) induced by the most frequent used
NSAIDs aspirin, indomethacin.

Experiments have been carried out on 40 female rats (180-200gq) that were randomly divided
into 4 groups with 10 animals in each. In rats of I* and [ groups erosive-ulcerative lesions of GM
were caused by per os (p.0.) injections of aspirin at the dose 100 mg/kg that was diluted in 0.2N
HCL solution [2]. Animals of I* group got 0.4 mI of saline (pIacebo) p.o. 30 minutes before stress.
Animals of this group served as control for " group. Rats of [ group p.o. got KUD869 diluted in
saline at the dose 1 mg/kg 30 mmutes before stress. After 2 hours animals were sacrificed and GM
lesions were assessed. In rats of I and V" groups erosive-ulcerative lesions of GM were caused
by p.o. injections of indomethacin at the dose 20 mg/kg [3]. Indomethacin solu5|on consisted of
water (89.5%), ethanol (10%) and carboxymethylcellulose (0.5%). Animals of 1T group got 0.4 mI
of saline (placebo) p.o. 30 minutes before stress. Animals of this group served as control for \Yal
group. Rats of A group p.o. got KUD869 diluted in 0.4 ml of saline at the dose 1 mg/kg 30 minutes
before stress. After indomethacin solution administration rats got food within 6 hour. The animals
were sacrificed 24 hours after administration of indomethacin.

It was established that in rats, which got aspirin and placebo, the amount of ulcers was 6.4+1.1,
the area of ulcerative lesions per stomach was 69.17+12.33 mm®. Prophylactic administration of
KUD869 decreased number of ulcerative lesions to 3 5+0.5 or by 45.7% (p<0.05). Thus area of
ulceration significantly decreased to 41.85+11.31 mm? per stomach or by 39.5% (p<0.05) compare
to control group.

Within 24 hour after indomethacin solution and saline administration there were 15.5+1.2 ulcers
per one stomach and their area was 54.34+9.61 mm?>. Prophylactic administration of KUD869 didn't
significantly change the number of ulcers, however area of ulceration decreased to 24.44+6.51 mm?
or by 55% (p<0.05) compare to control group.

Single prophylactic administration of KUD869 significantly decreases the amount of NSAIDs
induced ulcerative lesions of GM. Such results allow us to consider this drug perspective for
effective cytoprotector creation.
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L. GUMILEV'S “PASSIONARIC INCITEMENTS” AND VARIATIO NS OF COSMIC WEATHER
Vladimirsky B.M.
Tavrida Vernadsky University, Simferopol, Crimea, Ukraine

L. Gumilev's hypothesis about “passionaric incitements” have been analyzed in the frame of
modern models of cosmobiology. “Passionaric men” may be considered as a person allotted by
peculiar behaviouring programme. Such programme may be inborn, but sometime it may be
switched by the signals — natural or social. The increase of solar activity level have been revealed
before the incitement using Gumilev's catalogue of these events and Pulkovo series restored Wolf
numbers. The amplitude for 10-years means is about 15 %. The duration is 50-70 years. Geografic
points of synchronous appearance of “passionaric men” may be situated along some strips taking
into account geological active breaks. Probably this type of men are taking part also in another
important historical episodes.

' % & 1 0 $ 1 ( %
5 - , % " 5 -( s
-mail: volchekod@mail.ru
(.4 # " $ %
& " ) , . 3 $
& $ . $ ’
(1991). % # $

. $" $ & " , ,
X “ 72013 211

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 A I # 3 ># 13 #

COSMIC WEATHER EFFECTS ON SOCIAL PROCESSES

" ’ $ "
(%.0. , 2007, 2011). , " # "
, A
$ " $ $" . 0" $
$ ) 12 6
26 1.2. $ 7.6.2013 # $ " $ )
" 12 $ ) 5- & " -
n . (
$ " $ . %
" & $ )
" 9 " , pQ0,05+0,001
" $ ) " $
$ " ) $ , ; "
$ " $ $ 2
"8 $ " $ ’
" " $ "
$ , pd,05+0,001 ($ 1). 5 ,
$" , )" " $ " $ "
p00,05 p00,001 p0O0,001
;WL " $ " $ " 12 12 12. 3%
5.4. 2013.
" , , - & -$ )
W - $" ; Dst — ; SMF —
$" 5 ; G- % $ # '
5
212 X - " 2013
X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



5 8 A I # 3 ># 13 #
COSMIC WEATHER EFFECTS ON SOCIAL PROCESSES

NATURAL SURROUNDING VARIATIONS AND PERCEPTION OF SP EECH
Volchek O.D.
Saint Petersburg Institute of Humanities, Saint Petersburg, Russia

A.P.Zhuravlev discovered a value shift phenomenon, which is emotional image of a word with
positive semantics growing negative, and vice versa. It can result in less frequent usage of the
word up to its total disappearance from speech (1991). Multicomponent image of personal name
and its variability was described. Correspondence between thinking indices, self-esteem,
motivation, variations in musical semantics, speech frequencies and geocosmic fluctuations was
revealed (O.D.Volchek, 2007, 2011). It should also be mentioned that different religions have
specific prayers for certain time of day and calendars of prayers. All the above-mentioned allowed
supposing that variations in natural surrounding can influence perception of speech. To verify the
hypothesis we studied indices of emotional and color images of 12 men names and 6 vowels of
Russian language. From February, 1* to June, 7", 2013, once a week or more frequently, 26
respondents were filling out the received form. They were estimating 12 parameters of emotional
image using 5-score scale and also writing one or two color associations for each name and each
vowel. The collected data was analyzed with regards to local and cosmic weather. Significant and
valid variations of most of the studied parameters of emotional image and color associations in
correlation with time of day and natural conditions were discovered at the level of significance
pQ0,05+0,001.

Correlations were analyzed between parameters of environmental surrounding and averaged
values of emotional images for all names and all vowels; between parameters of environmental
surrounding and averaged values for each name and each value for all respondents of 2 months;
for the data collected during the whole period of study for certain respondents. Multiple correlations
between the studied parameters and local and cosmic weather indices were detected,
pQ0,05+0,001 (Example — see Pic.1). Therefore, perception and evolution of speech are influenced
by natural surrounding.

p00,05 —  p00,001 — pOo0,001

Peace

Daylight
Duration

Pic.1. Correlations constellation for averaged values for 12 names in 12 days in the period of
Feb 1- Apr 5, 2013.
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Keys: Wonder, sadness, rage,... good — parameters of emotional image. W — number of solar
spots; Dst —geomagnetic activity; SMF — magnetic field of the Sun as a star; G — potential of tidal

power of the Moon and the Sun.
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ABOUT COMPARISON OF SOME ELEMENTAL MOTIONS OF A PLANET TO DYNAMICS OF
PLANE CRASHES

Gorshkov E.S., lvanov V. V.

St. Petersburg Branch of Institute of terrestrial magnetism, ionosphere and distribution of radio
waves of the Russian Academy of Sciences, St. Petersburg,
1Tavrishesky University of V.l.Vernadsky, Simferopol, Ukraine
-mail: sl_iva@mail.ru

Questions of influence of kosmofizichesky weather on the biosphere, to a lesser extent — on a
technosphere, are sufficiently studied. However results of conducted researches, as a rule, don't
allow to provide control, data presentation about a condition of studied kosmofizichesky factors
(KFF) and their use as the instrument of prevention of possible risks. Studying of this problem in
interests of forecasting of aviation incidents represents a great interest and has important practical
value.

We, for the solution of a problem of search of "the instrument of prevention of possible risks",
carried out comparison of some elemental motions of a planet to dynamics of plane crashes. It is
shown that variations of a nutation of a terrestrial axis, — fluctuations about the average situation
with the periods of 0.5 g and deviations of the speed of rotation of Earth (SRE) from reference level
for 1956-1980 (according to N. S. Sidorenkov) have within every year similar character (r = 0.6-
0.66).

Comparison of korotkoperiodichesky nutation (the period of 13.7 days) with provisions of
maxima and minima of deviations of SRE revealed existence repeating from a cycle to a cycle of a
nutation of nature of change of SRE. Minima of SRE correspond to maxima and nutation minima.
SRE maxima - to points of intersection of zero level.

Existence in the Internet site http://ru.wikipedia.ord/wiki/, etc. generalized data on time of plane
crashes allowed to select for research only those cases, in which mention of a human factor, as to
the main reason for incident, no. For receiving rather uniform selection the accounting of only those
plane crashes which took place at the geographic latitudes crossing Russia was carried out.
Analysis of intensity of plane crashes (110 cases: Russia — 50, the USA, France, etc., about 30
countries, - 60) during 1967-2010 on the intervals defining dlinnoperiodichesky (annual) and
korotkoperiodichesky (13.7 days) elements of a nutation it is carried out by a method of the imposed
eras. Total (for 44 years) distribution of intensity of plane crashes within a year (in c.u.) distinctly
shows periodic nature of fluctuations of an indicator with the period about one and a half months
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(45.6 days). Thus maxima and distribution minima (fig. 1, a curve 1) definitely correspond to a
nutation and SRE deviation - the module of speed of change of the module of an indicator
(approximated by a sinusoid, a curve 2).

1,4 0,12
® 01 ©
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22 °© o3> g
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g 5 35ET
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1 32 63 94 125 156 187 218 249 280 311 342

Daus of year

Fig. 1. Comparison of distribution of intensity of plane crashes (a curve 1) and variations of the
module of speed of change of the module of an indicator (SRE or nutation deviation, a curve 2)
within a year

Distribution of plane crashes on an interval of a standard element of a korotkoperiodichesky
nutation and the deviation of SRE coordinated with it has wavy character. Thus dynamics of
intensity of plane crashes (fig. 2, a curve 1) with a speed of change of a deviation of SRE (a curve
2) has the return character, and with a speed of change of the module of a nutation — a straight line.
Curve 3in fig. 2 — a nutation element.

Control research of the generalized data on time of plane crashes during 1929-2002
concerning only refusal of equipment (53 cases), presented in the Internet site
www.planecrashinfo.com showed that nature of distribution of intensity of plane crashes the same
(see fig. 1, a curve 1).

Thus, existence in a course as long and korotkoperiodichesky fluctuations of an indicator of the
periodic structures coordinated with a course of change of a nutation and a deviation of SRE, allows
to make the conclusion about possibility of the long-term forecast of intensity of the plane crashes
which were the result of failure of equipment (failures in work of a difficult electronic control system
as the aircraft).
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ON THE CONNECTION BETWEEN THE 11-YEAR SOLAR CYCLE A ND THE REGULARITIES
IN THE DISTRIBUTION OF THE BUFURCATIONS OF THE HIST ORICAL PROCESS

Zlatev B.S.

University of Alberta, Edmonton, AB, Canada
e-mail: zlatev@ualberta.ca

Since the research of A.L..Chizhevsky about the synchronization of the World historical
process with the 11-year solar cycle, during the last century for the social process were revealed a
number of cyclic patterns caused by cosmophysical factors - the Kondratieff waves [1], a 90-year
cycle of solar activity, 500-year cycle of Pales and Mikulecky, etc. [2].

Another class of morphological patterns of the historical process is associated with the
synergetic approach to the study of World System and its subsystems. In the past 20 years, several
authors have found that the timing of the bifurcation points for the development of humanity as a
whole [3], and for separate state entities [4-8], with good accuracy is modeled as follows [7]:

G =to+ (t - to)(1 - 2"+ 277 2y 4+ 3,0 k=0,1,2,...,

where 2 4 0.618 is the golden ratio, t, is a starting point (usually the earliest known bifurcation
of the system), and t; is the limit of the sequence as j P h for any fixed k. Residuals 3« are usually
small — rarely exceeding 2 years. In rare cases, one cannot neglect the duration of the bifurcation
itself, which sometimes is up to 15 years [8]. There are different hypotheses about the causes for
manifestation of the regularity of bifurcations exactly in this form [3,4,8,9]. The asymmetry of this
model is associated with Vernadsky’'s concept of asymmetry of the historical time [10].
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Bifurcations are not always associated with mass movements and they cannot be determined
according to quantitative criteria. They are determined on the basis of consensus of experts
historians about the impact of events on the subsequent evolution of the system and, thus, do not
always meet the criteria of Chizhevsky. But, despite this, their distribution in time is also dependent
on the 1l-year solar cycle. This dependence is considered in the talk. Analysis of signs of the
residuals 3 for the Byzantine Empire, the Bulgarian Empire and the states of medieval South India,
for which the bifurcation times are most accurately estimated, shows that 54 of the 72 points are
shifted in the direction of the nearest 11-year solar maximum (years of solar maxima were taken
according to Schove [11]). The dates of historical events and their corresponding indices j, k for
Bulgaria and South India are based on previously published papers [6,7], and the Byzantine data
are complemented by newly estimated points [11]. For individual countries and regions ratios are,
respectively, 20:9 for Byzantium, 10:3 for Bulgaria, and 24:6 for the medieval South India. These
results lead to rejection of the null hypothesis that the distribution of the signs of the residuals is
independent of the 11-year solar cycle (chi-square test; Byzantium: p = 0.041; Bulgaria: p = 0.053;
South India: p = 0.001; overall: p = 0.000022).

For large j and k, which intervals between adjacent time points according to the above model
are less than 11 years, bifurcations are usually not observed. Thus, the period of the 11-year solar
cycle, which is, in Chizhevsky, "the first and fundamental unit of measurement of historical time"
[11] represents kind of analogue of Planck's constant for the historical process, separating different
time scales of historical time on different scales, for which different types of regularities are valid.
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SOLAR VARIATION AND YOUTH PROTEST MOVEMENT IN THE T WENTIETH
CENTURY

Shafranyosh O.1.

Uzhgorod National University, Uzhgorod, Ukraine
e-mail: Ishafr@rambler.ru

The article researches the dynamics of the formation and development of the youth protest
movement in the second half of the twentieth century. It analyzes the political, social and cultural
causes of the youth activity explosions on example of the U.S. In particular, attention is focused on
the phenomenon of "counter-culture" as something that opposes its values to the values of
traditional, basic culture. The appearance of "counterculture” movement is traditionally associated
with beatnik movement in the 1940-50’s. It was also influenced by the cultural ideas of artistic
school of abstract expressionism, and in the political and social aspects it was influenced by the
philosophical views of the theorists of Freudo-Marxism, Neo-Marxism and existentialism. A new
burst of protest movement activity falls at the end of the 60's and early 70's. It is associated with
anti-war and "New Left" movements, the struggle for civil rights and the appearance of hippies.

Thus, the dynamics of youth protest movement is a periodic non-linear process. Comparison of
its rhythm with cosmic and physical indexes, including the periodic changes in solar variation and
geomagnetic pulsations, makes possible to reveal the correlation links between geo- and
heliophysical parameters and social processes.
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EFFECT OF GEOMAGNETIC DISTURBANCES ON THE PSYHOPHYS IOLOGICAL STATE
OF A PERSON

Yantsev A.V, Kirillova A.V., Panova S.A, Latifova E .l
Tauride National University. by V.I. Vernadsky

The experiments were conducted in the period from the beginning of January to the end of May
2012 on the faces of both sexes aged 19 to 36 years who did not have significant variations in
health status. These experiments, the participants who underwent the disease for a specified period
or fell into extreme psychological situations were excluded from the experiment. As a result, we
used the results obtained on 38 subjects.

In some publications [Andronov T.I, Deryapa N.R, Solomatins A.P, 1962 Chibisov S.M, Breus
T.K, A.E. Levitin, 1992] mentions the possibility of an objective assessment of the body's response
man on geomagnetic disturbances, using data on his or her subjective feelings. In our work to identify
the extent of negative psycho-physiological reactions depending on the degree of meteosensitivity we
used the results of the test on meteosensitivity (http://testsbox.ru) and questionnaire "Feels - Activity -
Mood" (FAM). In addition the results of pulsometry and tonometry used for the calculations
vegetative index Kerdo. For information on geomagnetic conditions received on sites "Geospace.ru”
and "Gismetia.ua". To simplify the following calculations, the quantitative value of the index ApMos
translated into values of alternative variations: the quiet geomagnetic conditions - up to 20 units, and
perturbed - 20 or more. When comparing performance between a group using the Mann-Whitney test
for independent samples and Fisher's angular transformation.

In a group of middle-meteosensitivity negative vegetative index (-2,.3) during the disturbed
geomagnetic conditions changed to positive (7,2), which was significantly indicating the activation of
the sympathetic division of the ANS (p <0,05). In the group with high index values meteosensitivity
Kerdo increased from 3,9 to 12, 7 points (p <0,01).

Under high meteosensitivity statistically proven to increase the dispersion of the cardiovascular
system indicating a decrease in the stability constants of these homeostasis (p <0,05).

We also show a statistically significant decline in well-being, mood and activity during geomagnetic
disturbances in the group of middle-meteosensitivity being reduced by 5.9%, the activity of 16%, the
mood - by 12.3%. In the group with high levels of meteosensitivity being reduced by 23,4%, the activity -
by 28% and mood - by 28,6%. The specific measurement results are shown in the following table.

Table 1
The results of measurement of health, activity and mood during geomagnetic disturbances
(in points)
MEASURE || n | Mean Minimum | aximum
low meteosensitivity
Feels 11 51 2 6
Activity 11 5,0 2 6
Mood 11 4,9 1 7
verage meteosensitivity
Feels 14 4,8 1 6
Activity 14 4,2 2 5
Mood 14 4,3 1 6
high meteosensitivity
Feels 13 3,9 1 5
Activity 13 3,6 1 6
Mood 13 3,5 1 5
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Thus it can be concluded that the most pronounced negative physiological reactions in
response to geomagnetic disturbances observed in subjects with moderate and high levels of
meteosensitivity.
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COSM PHYSICS AND PHYSICAL ECOLOGY

SOME OBSERVATIONS ABOUT MECHANISMS OF METHEOROPATIE S AND THEIR
THERAPY

Pisani A., Corda C., Quartieri G., Avino P., Val enzil.V.
Centro Studi di Biometeorologia Roma, Cifa foundation Lugano, www.cifafondation.org

The history of medicine, from Ippocrate to later, teaches that Galeno usually sent respiratory
sick patients to the sea. During the nineteen century, the climate therapy has been one of the
milestone of therapy and rehabilitation from sickness. In prticular, for tuberculosis care based on
sanatorium centres for climate therapy. The rice of antibiotic therapy implied the disappearing of this
kind of therapy in Italy, but not in France where the climate therapy “le climatisme” continues till
today to maintain a large scientific presence and effectiveness and, in turn, remains one of the
modern instrument and tools of the therapeutic media for the care of respiratory illness. In the case
of tuberculosis, the antibiotics show new resistance and climatisme come back actual in the
therapy of the great disease as showed in recent work by Kiev School of Beregosky of
Physiological institute of aAcademy of Science of Ukraine.

Many researchs show also that critical vascular events occur in the frame of weather
perturbations (Ciammaichella 2013) as confirmed by a lot of observations in emergency area in
Florence.

The new mechanisms for metheoropaties proposed is mainly based upon the results of
studies on meteoropathies with SEP (Skin Effect Parameters ) or BAP (Biological Active Point )
that could be based on measure the Ohm resistance in the chinese meridians seen as circuits
to variable resistance. On these circuits, em signal extern and intern to body, or quantum field,
could be able to induce relevant modification of electric resistance as observed in some research
on Meteoropathies in Spa Medicine, in pharmacoeletrodynamics ecc.

It seems indeed that the Ohm Law, em signal and quantum field could have a key role in
general phisiopathology. Measures on meridians highlighted in subjects with meteoropathies and
various pathologies show that the electrical resistance increased in physical electric circuits with a
medium of about 43 scale unites of SEP corresponding to 130,000 i

“Normal” level of resistance is 95.000 Ohm =50 us
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Power in the biological system varies with W=VxI, with functional correlations (performance
status, immunological status, muscle power, pain, inflammation, allergy, dyspnea, etc.) and
therapeutical correlation in the sense that the increase of bioelectirical power is strongly due to
therapeutical effect fo therapy. In this way, it is more clear the effect of SPA therapy, of drug
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therapy and its choosing on the basis ‘f’ the coherent effect of quantum signal of drug mediated by
vector potential in the Bohm Aranov effect (see Trukan, Preparata, Widom Srivastava etc.).

It seems to be clear on quantum physics basis (Bom Aranov effect , and other electromagnetic
effects on bioelectic circuits in human body. Some observations of effects of Reich device (cabin,
pillow ecc), that are able to induce same effects on body electric circuits recharging “biological
bactery”, appear less clear. In this case, while in the preliminary observation we releve increase of
biolectrical power correlate to increase of immuno resistance and performance status (that must be
developped in more deep study in patophisiology and fundamental biophysics ), we only can
ipotize to try to explain the mechanism of renormalization of SEP with the Reich Device that in the
meteoropaties, when wheater is cloudy “thermic free energy”, is absorbed by water for
evaporation and cloud formation (negentropic process) and explains the low electric measure in
body that are normalized or from coherent therapy (drug em signal ecc) or (sometime in synergy)
also from “radiation” of “free termic energy” emitted by Reich device. The nature of “free termic
energy” is not clear as the mechanism with the multistrate organic metallic is able to creat a flux of
this radiation of biological and therapeutical interest.A lot of research attend this area of research
very promising fo physiscs and life science.
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MONITORING OF ENVIRONMENT IN A SOFT X-RAY RANGE
Bondarenko V.A., Bondarenko V.G., Markin |.S., Shar apov M.P.*

The state centre of science of the Russian Federation - IBMP,
*National research nuclear university * MEPhI "

The portable independent device for monitoring environment in a range of x-ray radiation 0,5 -
20 ) Is described. A detecting element of the device are gas proportional chambers of type straw
in diameter 10 mm, length 140 mm. The wall chambers (cathode) is made from capton by thickness
70 microns. The anode of the chamber represents the gilt tungstic wire in diameter 30 microns. Gas
strengthening of chambers — 10%. The general sensitive area of the detector is equal 110 cm?. Straw
of the chambers (8 pieces) are connected consistently and are continuously blown by a gas
mixture 70%l +20%5%,+10%CF, with a speed of 0,1 cm®/minute. For flow the gas balloon in
capacity of 200 cm® under pressure 8 is used. It is enough given volume of gas for 10 day of
continuous work of the device. The device is capable to work in intensive radiating fields. High
radiating stability of the detector is reached due to application of a radiation-steady material for
manufacturing the cathode of chambers, constant flow during an irradiation and use of a clearing
mixture on the basis of CF, [1]

The electronic part of the device consists of the preamplifiers connected to chambers, the
adder -splitter of analog signals, the spectrometer amplifier and amplitude - digitizer converter
(. DC). From a splitter the signal acts on the discriminator for management ADC. Use of the
discriminator allows to cut out registration of high-energy particles. The information is written on
silicon disk.

At an irradiation straw chambers source Fe*® with energy 59 ) receives the amplitude
resolution of 28 %. The device can be used both for measurement of background x-ray radiation,
and for the control of radiating conditions over a x-ray range at use of powerful sources of an
ionizing radiation.
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BIORESISTANCE OF JET ENGINE FUEL, PRODUCTS AND MATE RIALS FOR AEROSPACE
DEVICES

Kondratiuk T.

«Institute of Biology» «Educational and Scientific Centre» Taras Shevchenko National University of Kyiv, Ukraine
e-mail: takbiofak@ukr.net

Microscopic filamentous fungi are recognized as dominant destructors of various anthropogenic
products and materials. Cases of breakdown and malfunctions in aerospace devices, ships etc. due
to influence of biodestructors have been reported in earlier studies [1]. Lately a wide spectrum of
new materials with predeterminated properties, improved strength and anticorrosion characteristics
is being created and manufactured using modern technologies, including nanotechnologies. Various
polymeric materials, which can be destroyed by filamentous fungi, are widely used in different fields
of human activity. The danger of products’ and materials’ biodeterioration increases considerably
when indexes of temperature and moisture are high, especially in tropical and subtropical climate
zones. Despite rich multidimensional research in the field of biodeterioration of materials and
products used in aerospace engineering, these questions are still of current interest and the
respective further research is needed.

We showed that a complex of filamentous fungi, yeasts and bacteria, destroyed jet engine fuel.
The microscopic filamentous fungi dominated among these microorganisms. A source of
contamination by microorganisms can be air, soil and water pools polluted by oil products and the
like. We described development features of 17 test—cultures of filamentous fungi in a mixture of
mineral medium and jet engine fuel. The fungi under study were isolated from soil polluted by
aviation fuel, by used aviation fuel and fuel from a fuel servicing track. The study’s results confirm a
high adaptability of the microscopic fungi, which can grow under influence of large amplitude of
various factors.

We tested fungal resistance of products for aircraft engineering. The results confirm the opinion
of other authors that the processes of materials aging and biodeterioration are interdependent. This
makes it necessary to test products and materials for fungal resistance after climate tests.

Our investigation showed that the development of microorganisms with different metabolic
types which enforce destructive processes and testify the biofilm formation was especially often
registered on polymers in conditions of high humidity as well as at moistening by condensate water.
The latter is also confirmed by the fact that besides filamentous fungi we found slime bacteria and
black yeasts (Aureobasidium pullulans var. pullulans), which synthesize polysaccharides, and
species of the genus Exophyala in the described complex.

Further research in the field of deterioration of jet engine fuel, products and materials for
aerospace devices is needed in the direction of studying the strategies of fungi adaptation to
extremal influence of different ecological invironmental factors. Collections of filamentous fungi-
destructors need to be supported and complemented by new species, which were not included
earlier in special standarts for the respective studies. These species need to be used when
products and materials are tested for bioresistance. Urgent need in the mentioned above further
research can be emphasised by a slightly altered statement by O.E.Marfenina [2]: when discussing
various questions about biosphere functioning, predominantly from the point of view of own
interests (anthropocentrism), the humanity must take into account the changes, which can take
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place in complexes of microorganisms-destructors, and emergence of stress-tolerant groups of
filamentous fungi that have adapted to new conditions of their invironment changed by a human
being.

References
1. & ., . . 6 " . $
1l " $ "
2009.-.34, $ .6. 5.50-55.
2. ) - .. " ) " $ . ., 2005. 193
1 0 #
)
e-mail: abcdeika@gmail.com
% $ - s $
$ " ) $ , " "
! . % OMNI2 $
$ , $ "
. 1& $ , $
$ " $ 70% )
$ " $
" 4-8 . % " " $ "

PRECURSOR OF GEOMAGNETIC STORMS
Koryakina L.Y.
e-mail: abcdeika@gmail.com

One of the main problems of solar-terrestrial physics is prediction of space weather effects
including time and size of magnetic storms on the Earth. Using OMNI2 data on the interplanetary
and magnetospheric parameters we made statistic analysis of correlations between solar wind
drivers and magnetospheric indexes. Our analysis shows that value of solar wind density and its
variations allow us to predict 70% of magnetic storms and temporal difference between this
precursor in solar wind and magnetic storms may be 4-8 hours. Physical basis of storm prediction is
discussed.
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ACHIEVEMENTS OF SOLAR MAGNETIC TURBULENT DYNAMO

Krivodubskij V.N.

Astronomical Observatory
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail: krivod1l@observ.univ.kiev.ua

The analysis of regularities and anomalies of the solar cyclic magnetic activity is conducted
within the framework of model of turbulent dynamo taking into account the newest data of
helioseismological experiments on the deep rotation of the Sun. Two effects of "magnetic
antibuoyancy" in the solar convection zone (SCZ) is investigated, namely the transfer of large-scale
magnetic field downwards in solar depths, contrary to the well-known magnetic buoyancy of Parker,
when transportation of magnetic-field is upwards to the solar surface. The first effect is the
macroscopic turbulent diamagnetism of magnetic field which is related to radial inhomogeneity of
turbulent pulsations. The second effect is transference of large-scale magnetic field downward due
to the radial inhomogeneity of turbulent plasma density taking into account the internal radial
rotation of the Sun. The question about the change of the sign of alpha-effect near the bottom of the
SCZ is considered.The problem of the predominance of dipole or quadrupole mode of global
meridional magnetic field during solar cycle is analysed. The explanation of the mystery of the
extended in the time 23rd solar cycle duration about 13 years, instead of well-known average solar
period value about 11 years, is proposed in the nonlinear conditions of turbulent dynamo.
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JUSTIFICATION OF EXPEDIENCY OF MONITORING OF A GRAV ITATIONAL FIELD OF THE
EARTH

Matvienko S.A., Klimchuk S.P., Androsov M.A., Sokol ov A.S.
e-mail: info@yuzhnoye.com

One of actual problems in psychophysics is studying regularities of interaction of an organism
with environment, because the majority of abiotic factors of the environment, which are playing an
important role in processes of human and animal bodies activity, have the geophysical nature.

Physiological and biophysical mechanisms of biological action of a gravitational field on a
functional condition of a human and animal bodies are separate actual scientific direction. Today
exists the techniques based on consistently considered supervisions, many of which are carried out
on large volume of the clinical material about correlation of lunar phases with sharp psychotic
conditions of the person, manifestations of epilepsy, a sleep-walking, suicidal actions, and also
about influence of lunar phases on behavioural reactions of healthy people and the critical periods
of human life. Large volume of statistical information is received from telephone services of the
different countries, to which people resort in the critical minutes of the life (in our country - a
telephone hotline). Disadvantage of these techniques is the low accuracy of the received results.
We propose to develop new research method of influence of abiotic factors of the gravitational
nature on a human body.

This report is devoted to development of the technique which will allow to have an opportunity:

— to predict a psychophysical condition of an organism;

— to have antistress and immunostimulating impact on an organism;

— to study mechanisms of influence of a gravitational field on an organism taking into account
specific features of a human and animals (a sex, an age, a constitution and a condition).
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Polyak E.A Potentiometry in galvanic circuits with membrane ion-selective electrodes and
Magnetized Desalinated Water in a cell, as f method for Physicochemical testing and bio- and
geophysical Monitoring according G. Piecardi.

ADDITIONAL POSSIBILITIES OF REFLECTION INFLUENCE OF COSMIC WEATHER ON
PROCESSES, PROCEEDING AT EARTHLY CONDITIONS
Polyak E.A.

The attempts of systematization manifestations of influence Cosmic weather on processes

various nature, preceding at earthly conditions were undertaken at the publication [1-5].

The epigraph is premised to work [4]: “The mechanism of influence superlow effects (which are

connected with appearances happening out of planet, apparently) on a result of different processes
inserting biological, is a certain most significant problems of modern science”.

This epigraph is the quotation of t6he book “Problems of biological physics, solvable and

unsolvable”. Author is eminent biophysic L.A. Blumenfield.

It is concerned of a ground wais of connection cosmic and earthly conditions.
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The natural systematization of chronological data in connection with alteration of the Sun’s
activity and test of charged or uncharged particles streams [6-10] allows overcoming this limitation.

Mendeleev's Periodical Low was discovered as the result of the systematization data about
likeness properties of chemical elements and their combinations at successive increase of their
relative atomic mass.

The natural systematization of chronological data in connection with alteration of the Sun’s
activity in accordance with analogous point of view was used for elucidation of periodical change of
cosmic weather component’s and power’s universe of the same time’s interval, which are reflected
at alterations of force’s impulses into flows of particles with charges and without them.

The procedure of natural systematization of chronological data in connection with alteration of
the Sun’s activity is concluded at determination of relation time’s interval (sec) between either data
and the next to them data of the minimums and the maximums sun’s activity, accordingly. Most
time’s intervals are attributed to smallest for simplification of the form presentation results. The
multiplication of numerator and denominator of the fraction upon kT (k- Bolzman’s constant, T-
absolute temperature) into expressions of energetic impulses and the fraction — into ratio theirs.
Thus, the periodical character of modifications Sun’s activity (11-th years cycle) of cyclical East
calendar (12-th years cycle) allows enough independently and grandly communicating mechanisms
of influence cosmic weather at earthly conditions with alteration of intension of charged or
uncharged particle’s streams.

The ratios of the time’s intervals can be coordinated in addition at within — year format (with
using data of summer solstice and with winter solstice); at within mouth format (with utilization data
of new and full moon); at within —daily format (with utilization of noon and half-night times).

The relative factor P which is ratio of energetic impulses after physical meaning from flows
particles acting in common was suggested at the results investigation 2005-2011years.

Analogy with approaches at inference Periodical law draw attention: relative factor P is used in
place of relative atomic mass; likeness of historical personalities according to dates birth their and
numeral significance P, form their intellectual activity, with using of groups, and also with receipt
comparative adapted character to forms intellectual significance [8].

Effects of superconducting and super flowing conditions at water systems [10-13] made contact
with biological objects probably, one may join to art facts [1-5] in addition.

There is curious fact that description of modification happening Fizzroy's retort (B.M.
Vladimirsky and collaborations) leads to results which were compared with changes factor P [9-10].

Practical using of bonds of Cosmic weather with Earth’'s conditions acquires importance for
acknowledgement of phenomenon this bonds. Steps in this direct are made. For example: [14].
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FORMATION OF THE NEGATIVE IONS OF BIOMOLECULES BY E LECTRON IMPACT
Sukhoviya M.1., Shafranyosh M.1., Tovt V.Ch., Shafr anyosh ..

Uzhgorod National University, Uzhgorod, Ukraine
e-mail: Ishafr@rambler.ru

Electrons in the solar wind and photoelectrons produced by sunlight, sometimes accelerated in
the magnetosphere, produce ionisation, dissociation and excitation of atoms and molecules in
planetary and cometary atmospheres. These primary electrons, and secondary electrons from
ionisation, interact further, progressively losing energy until reaching thermal equilibrium. The
product ions and excited species take part in chemical reactions, producing new species. Thus
electron-driven processes are significant in determining the populations of minor species and the
rates of energy transfer in planetary atmosphere. Thus modelling of electron-driven processes is
necessary in both observing. This requires detailed simulation of a large number of electron-impact
processes and subsequent radiative and collisional processes, including chemical reactions, which
have a vast range of time scales.

Electron beam source (0,3-100 eV) was used for physical modeling of these processes. The
mass-spectra and the electron energy dependences of the effective ionization cross sections of the
molecules were obtained. Production of negative ions of molecular components of nucleic acid and
proteine has been studied using a crossed electron and molecular beam technique. The
experimental information is compared with the calculations of parameters of biomolecules.
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EFFECT OF SHIELDING EARTH'S MAGNETIC FIELD ON THE D IFFERENTIATION OF ROOT
CELLS OF RYE

Baranova E.N. !, Baranova G.B. !, Kharchenko P.N. *, Polyakov V.Yu. *?

"Moscow, All-Russian Scientific Research Institute of Agricultural Biotechnology, Agricultural Sciences
*Moscow, AN Belozersky Institute of Physico-Chemical Biology

Effect of constant magnetic fields in a different range on the cells and tissues has been
studied by many researchers [Bogatina, Sheikina, 2011]. A number of studies have demonstrated
the influence of changes in magnetic field on the structural characteristics of the plant cells. The
changes have been observed in the ultrastructure of chloroplasts and mitochondria, the nuclear
compartment [Belyavskaya, 2004]. In paper [Baranova and al., 2011] has been shown that the
structure of the nucleus at low positive temperatures is reversibly changed forming a sophisticated
and highly organized dynamic structures binding ribonuclearproteides and condensed chromatin
regions. In this study the effect of artificially weakened and intensified magnetic field of the Earth on
the structural organization of root cells of seedlings of rye (Secale cereale L.) was investigated. For
weakening of magnetic fields (0,125 Oe) a spherical vessel with ferromagnetic walls was used. The
increasing of the magnetic field (125 mT) was achieved using a flat constant magnet. Experiments
were conducted at a temperature of +22-+24°C and the regime of vernalization at 0 to +4°C in the
dark. Seeds were soaked before swelling, then placed in suitable containers and stored at
predetermined temperatures, 7 and 40 days, respectively.

Kontrol, +24%  Static magnet, +24%°5 Shielding, +24°5 Kontrol, +4°5  Static magnet, +4°5 Shielding, +4°5

The data show that the rye control seedlings, growing at a temperature of 0 to +4°C, there are
significant changes in the structure and size of nucleoli. Furthermore, there have not detected
vacuolar inclusions having a high optical density, and presumably having a proteinaceous nature
that have been observed at +24°C, as well as proteinaceous and other cytoplasmic compartments
containing storage nutrients. These changes can be interpreted as the acceleration of storage
nutrients utilization, combined with the suppression of their normal level of synthesis, processing
and blocking (and possibly transport) precursors of ribosomes from the nucleus to the cytoplasm.
Shielding the magnetic field partially removes these effects. However, the shape is changed of a
nucleolus, and the nucleolar size is also much larger than in the control and in the presence of
investigating effects at +24°C. Also at 0 - +4°C, a change in the shape of the nucleoli is observed.
The rounded shape of nucleolus, characteristic for the interphase, in a number of cells has multiple
outgrowths directed to the periphery of the nuclear envelope. This is probably due to changes in the
number of cells in prophase, associated with output of G2 and the beginning of mitosis, or change
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the duration of the key phases of the cell cycle, causing a delay nonspecific structural
transformation of nuclear sub-compartments. The action of a constant magnetic field produced by
the constant magnet, results in a dramatic increase in the size of nucleoli and in increasing of the
size of the vacuoles containing storage nutrients. Vacuolar inclusion of a globular shape can be
interpreted as protein inclusion enclosed in a lytic vacuoles. Similar effect has been described in
pea roots [Belyavskaya, 2004], and this may be caused by a change in pH or activity or violation
vacuolar transport enzymes responsible for digesting of storage proteins [Callis, 1995]. In general,
these changes can be interpreted as a stimulation of the synthesis of ribosomal RNA and/or
blocking of storage nutrients recycling. Thus, these data indicate a significant effect of varying the
parameters of a constant magnetic field on the processes of cellular metabolism, controlling the
different stages of differentiation of the cells.
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APPLICATION OF ULTRA-HIGH FREQUENCY ELECTROMAGNETIC FIELD (UHF EMF) TO
OPTIMIZE THE FUNCTIONAL STATE OF CARDIOVASCULAR SYS TEM OF ATHLETES

Grabovskaya E.Yu., Mishin N.P.

e-mail: grabovskayal3@mail.ru

Changes in the level of functioning of the cardiovascular system is the most important element
in the mechanism of urgent adaptation of athletes during muscular activity (1.... "

., 1986; 1997; 5.=. - , 5. 1 # , 1991;%. .; " , 2002). It is also
known that in the processes of long-term adaptation and muscular stresses of varying intensity and
duration of the cardiovascular system is one of the reactive systems of the human body. Therefore,
the study of the cardiovascular system, the activity of which depends largely on the physical and
mental capacity of the body, athletic performance and health of athletes, has become an integral

part of the research ( ...K B 4 , 1993; V.Barriales et. all.,, 1993;
T.J. Chandler, 1994; S. Berthoins et. all., 1995; A. Pelliccia, 1996; .,.5 b ,
1998; G.5. & , 2001, 2003). It is established that the modern sports training is

accompanied by a systematic application of substantial largest loads that increase the frequency
and intensity of the stress and the development of adverse reactions of adaptation, performance re-
training work against incomplete functional recovery, deterioration of health of athletes, and as a
consequence, to reduces sports results ( . 1. ( ,1984; . (.! , 1990). In this regard,
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the use of ultra-high frequency electromagnetic field (UHF EMF) as the special method of recovery
athletic performances and normal functioning of the cardiovascular system is important. In
connection with the above, the purpose of our study was to evaluate the efficacy of low-intensity
UHF EMF as a special method of optimization of the functional state of the cardiovascular system of
athletes of different specializations.

The study included 52 men, aged 19-23 years, specializing in team sports (group 1, n=19) and
martial arts (group 2, n=18), as well as students who are not involved in sports (group 3, n=15).
UHF EMF served as a source of therapeutic generator “ 2 . ;.<0 -35(<;- —01" with the
operating wavelength — 7.1 mm; frequency radiation — 42.3 GHz, the power flux density of radiation
— 0.1 mW/cm®. The impact made on the biologically active point VC17, daily, for 30 minutes.
Reactions cardiovascular system effect on UHF EMF determined to change the main hemodynamic
and electrocardiographic parameters. The test parameters were recorded prior to the course of
UHF-therapy, after the 1st, 5th and 10th sessions.

As studies have shown, in the examined all three groups is a change basic hemodynamic and
electrical activity of the myocardium. And the most significant (p ©0,001-0,002) hemodynamic changes
recorded in the group of athletes involved in team sports. In this case we can speak of the
cardiovascular system to a more efficient mode of operation in which the type of circulation acquires the
characteristics of capacitance. Analysis of the features of the electrical activity of the heart in athletes
involved in team sports after UHF-therapy allows to ascertain the presence of functional changes,
consisting in reducing the length of intervals authentic PQ and QRS (p 00,01, p 00,05, respectively).
Consequently, the adaptation to the action cardiovascular system UHF EMF is primarily, if a positive
dromotropic effect. In group of athletes involved in the fight, the value of some hemodynamic parameters
changed slightly (p 00,05). However, there was a significant decrease in heart rate and an increase of
RR and QT (p 00,01, p 00,01, p 00,05, respectively). Such changes may indicate the development of
the negative chronotropic effect. In the group of students who are not involved in sports, the changes of
hemodynamic and electrocardiographic indicators show an economization of functioning and
development of the cardiovascular system in the first place, the negative chronotropic effect.

Thus, these data suggest that after a 10-fold effect of low-intensity UHF EMF on biologically
active point VC17 in athletes of different specializations, and students not involved in sports, there
is economization of the heart, accompanied by the development of a negative chronotropic effect,
positive inotropic and dromotropic effects . Probably, such a change may indicate about
optimization of regulatory action of the autonomic nervous system on the heart.
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ADVISABILITY OF VERY-LOW-DOSE COMBINATION OF EXPOSU RE AT PATIENTS WITH
UNSTABLE ANGINA

Parshina S.S., Glukhova N.A., Afanasyeva T.N.

State Medical University n.a. V.I. Razumovsky, Saratov, Russia
e-mail: parshinasvetlana@rambler.ru

According to contemporary outlooks electromagnetic waves of millimeter range (EMW MMR or
EHF-therapy) and homeopathic medicine belong to informative methods of exposure, and influence
on the adaptive resources of an organism. These resources conform with the following laws of a
very-low-dose of exposures: bimodality with “dead zones”, modification of sensibility of biological
objects to endogenic and exogenic influences, heterogeneity of reaction [1]. In this regard there is a
scientific interest to study complex of these methods of treatment, because in simultaneous use of
these methods we can look forward to potentiation of effect from each of them.
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The study aimed the research of the efficiency and advisability of a complex use of EMW MMR
and cardiotropic complex homeopathic medicine “Pumpan” at patients with unstable angina (UA) on
the background of a standard medication therapy.

The “EMW MMR + Pumpan” treatment was organized in winter (n=14) and autumn (n=14)
periods. EMW MMR had been used in comparison group (n=85), in the control group (n=75) -
medication therapy only. The course of EHF-therapy had 10 sessions (wavelength 7,1 mm,
intermittent mode “3/15").

There had been studied: activated thromboplastin time, prothrombin time, fibrinogen concentration,
fibrinolytic activity, antithrombin 1ll (AT Ill), endogenic heparine concentration and defects in protein C
(PrC) system according to normalized relation of resistant PrC activity (NR RPCA) indications, which
shows the Va factor resistance to activated PrC, and normalized relation of PrC (NR PrC) which is
summarized indication of PrC system deficiency, including the Va factor resistance to activated PrC, and
also deficiency of reduction of proteins C and S potency. There had been studied blood viscosity (BV)
under the rate-of-shear 200 sec™, 100 sec™, 20 sec™, erythrocytes aggregation indices (EAI) and
erythrocyte deformability. Antianginal effect had been apprised by points.

There had been revealed seasonal inhomogeneity of “EMW MMR + Pumpan” therapy influence
on clotting and hemorheology. In winter there had been fixed the BV reduction in medium- and
macrovessels ( <0,05), and increase of protein C potency ( <0,05). In autumn there was increase
and normalizing of AT Il activity ( <0,05), protein C activity ( <0,05), heparine concentration
( <0,05), BV reduction in medium- and small sized vessels ( <0,05), EAI reduction ( <0,05).

So the most stable effects of “EMW MMR + Pumpan” combination (in winter and in autumn as
well) are the PrC system increase and the BV reduction. Due to the fact that the PrC system
increase is the main seasonal independent mechanism of anticoagulant potency stability, and BV
increase is a seasonal dependent factor of thrombogenic decompensation in winter period [2], so,
the given data indicate the influence of “EMW MMR + Pumpan” combination on basical adaptive
and compensatory mechanisms (thrombogenic failures + activation of peculiar safety-adaptive
reactions). Onle in autumn period there is potentiation of antithromboatic influence of “EMW MMR +
Pumpan” treatment in their complex use.

However, the use of EMW MMR or of its combination with homeopathic treatment, complex
therapy in all seasonal periods predominates standard medical therapy ( <0,05) in antianginal
effect. Antianginal effect did not differ from the groups EMW MMR and “EMW MMR + Pumpan”
( >0,05). The time of stabilization of UA comparing with standard medical therapy was shorter only
in the use of “"EMW MMR + Pumpan” combination ( <0,05) (both in winter and in autumn).

The results of the study indicate the advisability of a complex use of EMW MMR and
homeopathic medicine “Pumpan” at patients with unstable angina, especially in autumn.
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BIOLOGICAL AND PHYSICAL MODELS IN THE STUDY OF THE MECHANISM OF ACTION
OF LOW INTENSIVE ELECTROMAGNETIC RADIATION

Rogacheva S.M., Gubina T.1., Otradnova M.I.
Saratov State Technical University, Saratov, Russia

In order to study the process of the formation of biological response to the impact of low
intensive millimeter radiation we used the model biological objects, physical models and the
combination of electromagnetic radiation with chemicals. The purpose of the study was to
determine the nature of the effect of electromagnetic radiation (EMR) of the resonant frequencies
on the state of water at the surface of membranes and sub-cellular structures.

It is well known that the properties of water differ in a liquid volume and near the interface of
phases. Hydrogen bonds network reorganization under the influence of chemical compounds and
physical factors is mostly expressed near the contact area of water-solid phase. That is, changes in
the structure of water at the surface of biological targets under the influence of electromagnetic
radiation should be shown in a biological response.

The blood cells erythrocytes and the yeast cells Saccharomyces cerevisiae were used as model
biological objects. Nanopatrticles of ultradispersive diamonds (UDD) were utilized as a physical
model of biomolecules. The investigation was provided with physiologically active substances: the
drug metronidazole and alkaloid nicotine possessing stabilising and destabilising effect at the
subsurface water structure consequently [1,2].

By measuring the optical density of suspensions of red blood cells and by cell counting in the
Gorjaev chamber we established the lytic action of EMR 55-73 GHz of non-thermal intensity (120
JW/cmz) at the membranes. It was shown that the stabilization of the structure of the hydrogen
bonds network in water induced by metronidazole (approximately 107 M) reduced hemolytic effect
of MM-radiation of the resonant frequencies (55, 65 GHz). This proves that the radiation of the
resonant frequencies affects at biological objects, destroying the structure of their hydration shells.

In the study of the combined effect of EMR 65 GHz (120 JW/cm?) and nicotine in various
concentrations at red cell membranes using a model of slow hemolysis by sodium dodecglsulphate
there was determined the additive effect of EMR and the substance in concentration 10~ M, which
indicates the destabilizing effect of the radiation at the hydrate environment of cell membranes.

There was studied the aggregation stability of UDD nanoparticles in hydrosols influenced by
MM-ray at 65 GHz, by nicotine (10'12 M), and by the combination of these factors. As a control non-
irradiated hydrosol of nanoparticles without nicotine was used. There was established size
reduction of aggregates in samples with nicotine and nicotine + EMR by 63%, in irradiated samples
by 20% compared to control values. Particle size reduction indicates the increase in the mobility of
the surface water near the UDD. The results confirm the destructuring effect of nicotine in low
concentrations on the subsurface water and show destabilizing influence of radiation of the
resonant frequency at it.

The influence of the EMR (65 GHZz) at the yeast Saccharomyces cerevisiae was investigated.
Polyphosphate granules of these cells respond to heliogeophysical perturbations by discoloration
when staining with methylene blue [3]. For the cells not affected by EMR there were observed three
types of colour depending on the magnetic disturbance. The cells many times irradiated by MM-ray
had no the third type of colour at all. Perhaps EMR, increasing the entropy of the water molecules
inside the cells, promotes irregular fluctuations of polyphosphates, which fail to respond to
heliogeophysical factors. These data allow to suggest a single primary target of action of MM-
radiation of low intensity and heliogeophysical factors - the water component of the cells.
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EFFECTS OF MAGNETIC FIELDS AND ITS SHIELDING ON ART EMIA
Rudneva l.1., Shaida V.G.

Institute of the Biology of the Southern Seas National Ukrainian Academy of Sciences, Sevastopol, Ukraine
e-mail: svg-41@mail.ru

Magnetic fields affect living organisms in different ways both positive and negative. Taking it
into account, it's important to study these effects on the adequate biological models. Artemia, the
crustacea inhabited the hypersaline water bodies in the various locations of the planet, including
Crimea, could be successfully used for these purposes [1]. Our previous studies demonstrated the
responses of different ontogenic stages of Artemia on the effects of ionizing radiation,
electromagnetic fields and ultra waveband pulse radiation [2]. The aim of the present work was to
study the effects of constant and changing magnetic fields and its shielding on Artemia.

Study of magnetic fields and shielding effects on Artemia was provided on Artemia cysts
collected in Sasyk-Sivash salina (Crimea). The hatching rate, time of hatching and survival were
analyzed in cysts, exposed in constant magnetic field ( including the effect of magnet polarization),
changing magnetic field and shielding. The nauplia incubated of cyst extracts were assayed
used Luminometer 2010 (LKB,Sweden) .

The changing of electromagnetic field did not significantly affect the hatching rate and survival
of Artemia while the start time of hatching was 21 h opposite 25.5 h in the control. The constant
magnetic field ( S and N-polarization) decreased the hatching rate of Artemia cysts ( Fig 1). The
similar trend was indicated in the survival rate of the nauplia, but the differences were insignificant.
The process of hatching of Artemia nauplia in the shielding conditions was asynhronic and
decreasing of hatching rate (Fig. 2). Differences of chemiluminescence parameters were also
observed.
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Hence, the obtained results documented the inhibition of hatching process of Artemia
exposed in constant magnetic field and shielding, while the changing magnetic field decreased
the hatching time .
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ACTIVITY OF ANTINOCICEPTIVE SYSTEMS AT SNAILS UNDER THE INFLUENCE OF THE
WEAKENED GEOMAGNETIC FIELD

Temuryants N.A., Kostyuk A.S., Tumanyants K.N., She  hotkin A.V.,
Klimko Yu.L., Tumanyants E.N.

Taurida National V.1. Vernadsky University, Simferopol, Crimea, Ukraine
e-mail: alexkostyuk@mail.ru

The actual problem of modern environmental biophysics is the study of the effects of
electromagnetic radiation both natural and artificial origin. The electromagnetic radiation of any
region of the spectrum has a role in the evolution of the biosphere and be sure to take part in the
processes of life (Presman, 1971; Adey, 1980; Kholodov, 1982; Temuryants et al., 1992;
Aleksandrov, 2010). For the development of these concepts is necessary to study the effects of
electromagnetic factors in their low intensities.

In this connection, the importance is research the effects of a weakened field, achieved by
electromagnetic shielding (EMS), which is extended in natural and industrial environments
(Grigoriev, 1995; Pokhodzei, 1998). It is known that the EMS, which is slightly weakens the
constant and variable components of the geomagnetic field (GMF), changes the regeneration and
speed of the movement of planarian and temporal organization of these indicators (Temuryants et
al., 2012). Also shown are three-phase changes in nociception of snails during prolonged of weak
EMS: the initial phase of hyperalgesia is replaced of the antinociceptive effect with a further
normalization of the parameters of nociception. However, the mechanisms of action of a weakened
GMF studied not enough. Therefore, the aim of this study was to investigate the role of
antinociceptive systems in changing nociception at the different stages of the action EMS.

Shielding chamber is a room the size of 2x3x2 m, is made of iron "Dynamo"”. Shielding factor
constant magnetic field component measured by the magnetometer and the vertical component is
4.4, the horizontal — 20. Shielding factor of the chamber at frequencies of 50 and 150 Hz, the order
of three. In the frequency range from 150 Hz to 100 kHz is poor shielding, whereas frequency
greater than 1 MHz there was a complete attenuation.

To study the role antinociceptive systems in change the action nociception under the influence
EMS of snails in the bottom surface was administered blocker of opioid receptors naloxone at 5
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mg/kg, a blocker of nonselective @adrenoceptors propranolol at 5 mg/kg, a blocker of dopamine
receptors haloperidol(1.25 mg/kg), and melatonin — 1 mg/kg.

Results of the study were showed opioid system plays the important role in changes in
nociception of snails induced EMS. Thus, the introduction naloxone of animals showed that one of
the reasons for initially developing hyperalgesia induced of a weakened GMF may be a decrease in
the activity of opioid systems, when the coefficient of efficiency of EMS decrease in the almost 2-
fold when was administered naloxone. The continued presence of animals in EMS causes to a
complete to opioid-induced changes in nociception, which is replaced by the development of opioid
tolerance.

Introduction of nonselective blocker @adrenoceptors propranolol to snails in a shielding
chamber also resulted in increased severity of hyperalgesia by 40% compared to animals without
injection of propranolol, however, this decrease was less of 38% than the injection of naloxone.
Hypoalgetic effect of long-term EMS by administered @adrenoblocker was developed for two and
four days earlier than isolated action of an electromagnetic factor and the additional administration
of naloxone, respectively, and was 1.5 and 2 times more pronounced in relation to the comparison
groups.

Blocking of dopamine receptors as well as adrenergic leading to increased of hyperalgesia
while antinociceptive phase was more pronounced at 12% compared to the animals injected with
propranolol.

It was found that hyperalgesia did not develop in phase | by the introduction of melatonin, there
was only weakly expressed in the tendency to increase the sensitivity to thermal stimulation.
However, hypoalgetic phase developed earlier and was more pronounced and prolonged than that
of animals that are not administered melatonin.

Thus, early of action of EMS as found an inhibition of all antinociceptive systems, the next time
this depression replaced their activation, which is a consequence of antinociceptive effect.

Apparently, the lead role in this process is played by melatonin, synthesis is inhibited under the
influence of electromagnetic factors (Wilson, 1981; Vollratch, 1997). Additional his administration to
the animals reduces or cancels the effect of the electromagnetic factor, bringing the values of the
studied parameters to the control level. Subsequently melatonin activates antinociceptive systems
that leads to hypoalgetic effect.
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BEHAVIOUR OF RATS EXPOSED TO LONG ELECTROMAGNETIC S HIELDING

Temuryants N.A., Kostyuk A.S., Tumanyants K.N., Yar molyuk N.S, Malyarova M.O.,
Malyarova 1.0., Lebedev A.V.

Taurida National V.1. Vernadsky University, Simferopol, Crimea, Ukraine
e-mail: nat_yarm@mail.ru

Adequate characteristic of the reaction of the organism to any action is a change of behavior, which
plays an important role in adaptation to a variety of factors, and also is an integral indicator of response to
some stimulus. Therefore the aim of this work was to study the effect of weak electromagnetic shielding
(EMS) on the behavioral responses of rats.

To achieve this goal have been used female and male rats weighing 190+10 g, which were divided
into two groups. The first control group of animals that were in the normal conditions of the vivarium.
Animals of the second group every day for during of 12 days the experiment were placed in the shielded
chamber at 17 hours per day. The chamber is a room the size of 2x3x2 m, which was made of iron
"Dynamo". Shielding factor of the constant magnetic field component was measured by the magnetometer
and the vertical component is 4,4, and the horizontal — 20. Shielding factor of the chamber at frequencies of
50 and 150 Hz was the order of three. In the frequency range from 150 Hz to 100 kHz was weak shielding,
whereas frequency greater than 1 MHz there was a complete attenuation.

To determine the sexual motivation in this study used three cells with lattice walls that rats could to
exercise eye contact. Results in the test femalej male showed that the total time which female spent close
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near the male and the number of approaches significantly decreased relative to the control animals ¢ 40%
(p<0.05) and 32% (p<0.05) respectively. Also conducted testing of same-sex female animals under the
scheme femalej female. In this case significant changes in the test data hasn't been detected.

Test of "reaction to the mouse” was conducted for the study of interspecific aggression. During for
three minutes rats followed for the mouse. Results of the study showed that the rats of the control group
throughout the experiment showed either no response to mouse or sniffing animal. However, the rats that
remained in shielding chamber from the fifth day of experiment, recorded strong response of another
individual of the species. Maximum aggressiveness was expressed in female rats and registered on the
fifth day, and male rats — on the sixth day of the experiment when it was five times higher than control
group of animals. And in the next 8-10 days data of aggressiveness of rats remained at a high level under
the influence of EMS.

Depression of the animals was determined in the Porsolt’s test (“forced swimming”) [Porsolt, Pinchon,
1977]. A data of depression is to increase the ratio of passive to active swimming animal. Index of
Depression (ID = tpas/tact) in the control group was within 0.98 st.un. The level of depression increases
significantly in animals, which were kept under the EMS. Since the first day of the experiment ID the
animals of EMS increases from 1,24+0,15 st.un., reaching a maximum on the fourth day of observation —
1,63+0,17 st.un. Since the sixth day it increases by 43 % (p <0.05) relative to values of the control group. In
the test the "Open field", when registered the horizontal (HMA) and vertical (VMA) motor activity, detected
more rapid extinction of HMA and VMA after EMS than in the control group, which may indicate a
strengthening of inhibitory processes CNS. Thus, the analysis results of the study indicate that weak EMS
leads to inhibition of sexual motivation of animals, increasing aggressiveness interspecific rats being more
pronounced in males than in females. We also identified an increase in the level of depression and more
rapid extinction of locomotor activity of animals. Mechanisms identified behavioral changes in EMS wiill be
clarified in further studies.
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DYNAMICS OF THE SKELETAL MUSCLE ATPASE ACTIVITY OF ACTOMYOSIN UPON
ELECTROMAGNETIC EXPOSURE

Tseyslyer Yu.V., Martynyuk V.S., Shelyuk O.V., Nuri  shenko N.E.

Taras Shevchenko National University of Kyiv, Kiev, Ukraine
e-mail: yuliya.tseysler@gmail.com

On present day the study of the mechanisms of influence of weak electromagnetic fields of
extremely low frequency (EMF ELF) on biological objects continues to be a pressing problem in
modern biophysics. Electromagnetic field with frequency similar to natural electromagnetic
variations also are considered among these factors. It is well known that the different functional
systems of humans and animals exhibit unequal sensitivity to electromagnetic fields of extremely
low frequency (EMF ELF), but their effect on the level of the muscle components are not well
understood. The actomyosin complex is the most important element of the contractile muscle fibers.
Actomyosin ATPase activity plays a primary role in the contractile activity of muscles. Changing the
ATPase activity of actomyosin can be an indicator of the influence factors of different nature,
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including ELF EMF, resulting in modification of the muscle tissue.Therefore, the aim of our study
was to evaluate changes in the ATPase activity of actomyosin of skeletal muscle, depending on the
duration of exposure to EMF ELF.

ATPase actomyosin activity of rabbit skeletal muscle was determined in vitro in the medium
containing ions 5 % and Mg*?, nd in the medium with the ion chelator - thylene glycol-bis(2-
aminoethylether)-N,N,NkNktetraacetic acid (EGT.). EMF ELF frequency of 8 Hz and 25 pT
induction were created using a special form signal generator G6-28 and the Helmholtz coils.
Exposure to ELF EMF was five hours at physiological temperature, the measurement of the activity
carried out every hour. Test samples were placed in a Helmholtz rings but not subjected to
electromagnetic radiation in this series of experiments.

The results of the study of the ATPase activity of actomyosin in a prolonged electromagnetic
treatment showed that the process of change of the indicator is characterized by a rather complex
temporal dynamics (Fig.). After 1, 2 and 4 hours exposure to protein solutions ELF EMF observed a
significant (p <0.05) decrease in ATPase activity in comparison with control samples which were not
exposed to the field, all other conditions being equal, the third and the fifth hour exposure the
electromagnetic field is significant (p <0.05) increase in the activity of actomyosin. Moreover, it is
worth noting that a similar pattern of change of the enzyme activity was universal for medium with
ions Mg2+ and Ca®* and without these ions in the buffer. This effect of ELF EMF exposure, in our
view, indicates the dynamic oscillatory changes of structural and functional properties of actomyosin
in solution, characteristic of non-equilibrium systems. Such oscillatory phenomena observed by us
previously when working with solutions of other proteins under the influence of electromagnetic
fields on nonspecific binding of hydrocarbons by proteins [ 5.,D %., ., 1999;
Martynyuk V.S., Tseysler Yu.V., 2006]. Comparison of the values of the enzyme activity of control
samples and samples that were subjected to the imaginary influence, did not show significant
differences.

Fig. Change of Mg**/Ca®* - and K*-
ATPase activity (%) over time under the
influence of ELF EMF (n = 50). * -
Significant differences relative to control
values, p <0.05.

Thus, the results of our studies suggest that ELF EMF can alter the contractile activity of
skeletal muscle structure, ie they are sensitive to the action of physical factors. The direction and
magnitude of the EMF-induced changes depends on exposure time and does not significantly
depend on the presence / absence of divalent metal in the medium (5 **, Mg®"). This opens up new
perspectives for the study of the primary mechanisms of action of this factor is based on its effect
on the magnetic moments of the spins of the nuclei of hydrogen atoms and diamagnetic currents of
electrons in molecules [' . ., 2003].
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INFLUENCE OF VINBORON ON ELECTRIC ACTIVITY MOLLUSK’ S NEURONES

Cheretayev I.V., Koreniuk I.1., Khusainov D.R., Gam ma T.V., Kolatilova O.l., Shylina V.V.,
Kornienko N., Efimova N.

Taurida National Vernadskii University, Simferopol, Ukraine

In medical practice, drug vinboron used as a treatment, coronary heart disease, hypertension,
cerebrovascular disorder. It is known, that this drug has a local anesthetic action and is able to
penetrate the blood-brain and histohematic barriers, there is also information about his
cerebroprotective effects. On this basis, it can be assumed that the vinboron when it can be used to
directly modify the functional state of the neurons of the central nervous system.
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The aim of this work it was studying the influence of vinboron on electric activity of mollusk’s
Helix albescens Rossm. neurons. For this abduction was carried out intracellular electrical potential
of CNS neurons. With the program «Action Potential» frequency characteristics of the action
potentials (AP) and the first derivatives of the average AP was calculated for determining the rate of
growth total incoming and outgoing transmembrane ion currents. Experiments were carried out
according to the scheme: record background electric activity (1 min.) — record electric activity at the
5 min. exsposure of vinboron — washing out of neuron from the drug. Statistical processing of the
results was performed using the Wilcoxon test.

Effects of vinboron exposure in a concentration 10®°  on electric potentials neurons (n=14)
were mixed. In 50 % cells a frequency pulse generation (FPG) decrease and the rate of growth total
outgoing transmembrane ion currents. This indicates an increase in the permeability of neuron’s
membranes to potassium ions. On the performance of electric activity remaining neuron’s drug in
this concentration had no significant effects.

Effects of vinboron in a concentration 10*  on electric activity of neurons (n=12) also was not
unambiguous. In 58 % neurons was observed FPG reduction (P<0,05), which was associated with
reduction (P<0,01) of the growth rate total incoming and outgoing transmembrane ion currents, viz.
the permeability of neurons outer membranes for sodium and potassium ions.

At a concentration of 10-> M vinboron in 64% of neurons decreased (P<0,01) FPG, the rate of
growth total incoming and outgoing transmembrane ion currents. The other significant change of the
cells under the action of these indicators vinboron over background was detected.

The results showed that vinboron in a concentration range 10°-10° M has mainly depressing
neurotropic action, which is associated with a reduction of incoming sodium and potassium ion
currents onto the plasma membrane. Necessary to further studying of mechanisms vinboron's
influence on the electric activity of neurones.
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HIGH MYELINATED SENSOR FIBERS EFFECTOR FUNCTION CHANGE U NDER THE
INFLUENCE OF THE LOW LEVEL ELECTROMAGNETIC RADIATIO N OF EXTREMELY HIGH
FREQUENCY

Chuyan E.N., Dzheldubaeva E.R., Tribrat N.S, Peredk ova l.S.
Taurida National Vernadskii University, Simferopol, Ukraine

Our previous studies have shown low-intensity electromagnetic radiation (EMR) of extremely
high-frequency (EHF) is used to treat microcirculatory disorders.

Functional tests of laser doppler flowmetry (LDF), electrostimlilation test, in particular, are
used to identify adaptation reserves of the microcirculation system, assess the state of mechanisms
of regulation of tissue blood flow, as well as the general functional condition of microvasculature.
Direct stimulation of the nerve fibers of the skin at different frequencies and identification of the pain
sensitivity threshold at a certain current (in the low and high frequency ranges) provide information
about the function of both, thin low myelinated (when stimulated at 2Hz) and high myelinated fibers
(250 Hz).

The study suggests the research on the effector function of the high myelinated sensor fibers
under the influence of low-intensity EHF EMR. 30 volunteer female students aged 20-25 years were
picked to hold an experimental study to achieve this goal. The laser doppler flowmetry at
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electrostimlilation test was conducted according to the following scheme: baseline perfusion
registration for 1 minute P the blood flow in the electrical stimulation registration for 1 minute P the
dynamics of perfusion registration after electrical stimulation for 1 minute. The stimulating electrode
was placed in the ventral surface of the right mid-wrist by antidromic technique; grounding electrode
- on the left hand. The parameters of the stimulation current were as follows: the current frequency -
250 Hz, pulse width - 0.5 ms. We began our study with the stimulus of low power - 0.5 mA,
gradually increasing it in increments of 0.5 mA until the trial subject identified the stimulation
sensations as painful. The stimulation of sensory fibers was conducted without bringing 0.5 mA to
pain threshold, within one minute. Registration was carried out in record mode of the program
"Sensor test".

LDF registration was held placing the optical waveguide for 1 cm distal of the stimulating
electrode so that both stimulating and optical pickup electrodes were in the same field receptor.

Effector function of high myelinated sensory fibers was assessed by: ePM (%) data, which
characterizes the change in the level of perfusion when electrostimulating, temporary changes in
perfusion parameters - time from the start of electrostimulation till the curve rising-stage (T1, c) and
the total rise time of the curve from its beginning until the recession (T2, c).

Electrostimulation with laser Doppler flowmetry tests were held before the EHF EMR (control)
and immediately after the session of low-intensity EHF EMR. EHF-influence was carried out once
with a 6-five channel device "RAMED EXPERT-04" (wavelength - 7.1 mm, radiation frequency -
42.4 GHz, the power flux density - 0.1 mW/cmZ) for 30 minutes in the area of symmetrical
biologically active points E-36, MC-6 and Gl-4.

Results of the study showed that the rate of e PM characterizing the vasodilatation of the skin
vessels of the subjects was 24.05%. After EHF EMR this figure increased to 2.20 times (p 00.01)
above baseline and reached 52.97%, representing an increase of antidromic releasing vasoactive
peptides from sensory fibers and, therefore, the effector function of high myelinated sensory fibers
after the impact of this physical factor.

T1 index, which characterizes the latency time from the start of o stimulus to the onset of
vasodilatation, amounted to 1.28 seconds in the control. After exposure to low-intensity EHF EMR
this index increased by 30.14% (p O 0,01) relative to control values, and reached 2.03 seconds.
This indicates a change in microvascular reactivity response observed after EHF-therapy. T2 index
tended to decrease (p> 0.05) after EHF-therapy.

Thus, the effect of low-intensity EHF EMR has increased the effector function of high
myelinated sensory fibers and changed microvascular reactivity. The results of this study help to
reveal the mechanisms of action of EHF-radiation on the human body and determine the primary
targets of EHF EMR.
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ROLE OF NITRIC OXIDE IN THE ANTI-STRESS ACTION OF L OW INTENSITY
ELECTROMAGNETIC RADIATION OF EXTREMELY HIGH FREQUEN CY

Chuyan E.N., Ravaeva M.Yu.

Taurida National University by V.I. Vernadsky, Simferopol, Ukraine
e-mail: mravaeva@ukr.net

Study of anti-stress action of low-intensity electromagnetic radiation of extremely high
frequency (EHF EMR) was carried out on albino male rats who are in conditions of acute and
chronic stress.

Acute stress was induced in the model of forced swimming. The animals were observed
multiple lesions of the gastric mucosa (GM) in the form of ulcers and erosions. The use of EHF
EMR for preventive and 10 times with the combination (3- fold) stress the action limits the formation
of all types of ulcers destructions coolant and limited the development of the stress response.
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Antiultserogenny effect was observed already after one of EHF-therapy, however, preventive 10
times with EHF-influence led to the most pronounced gastroprotective and stress-effects. Thus,
acute stress EHF EMR has a pronounced anti-stress effect.

Chronic (10-five day old) hypokinetic stress (HA) caused a significant disturbance of blood
microcirculation in the skin of rats: vasoconstriction, reducing the number of functional capillaries,
the violation of the inflow and outflow of blood and domination shunt blood flow. The combined
impact of 10 times with EHF EMR and GC stress led to the restoration of impaired peripheral
perfusion, increase of the oscillator components and Nonoscillation microcirculation, increase the
inflow of arterial blood in the microcirculation, reducing peripheral resistance, normalization reduced
basal microvascular endothelial vasodilator activity. One measure of that change by the action of
EHF EMR at the earliest possible and most important, is to increase the amplitude of oscillations of
endothelial basal blood flow. Because it is believed that endothelial fluctuations synchronized with
periodic releasing nitric oxide (NO) microvascular endothelial cells, increasing their amplitude
indicates the relief of releasing a vasodilator, which provides physiological regulation of vascular
smooth muscle tone, and plays an important role in the regulation of the distribution of pressure and
blood flow. Consequently, the 10-times with EHF-influence led to an increase in endothelium-
dependent basal secretion of NO, promoting vasorelaxation. Thus EHF exposure prevented the
development of stress reaction to chronic mobility limitation animal and this effect may be mediated
by the participation of nitric oxide synthesis.

To confirm this hypothesis, experiments were conducted using blocker constitutive NO-
synthase L-NAME (intraperitoneal administration of 3 mg / kg) in the acute and chronic stress. In
acute stress EHF exposure in combination with L-NAME has expressed anti-ulcerogenic effect
while blocker isolated action resulted in a significant increase in the area of lesions in rats coolant.
In a model of chronic restraints L-NAME inhibits oscillator as well as components Nonoscillation
skin microcirculation in rats, primarily endothelial perfusion and rhythm, and the combined use of L-
NAME and EHF EMR vasorelaxation offsetting action of physical factors. Therefore, this study
revealed part of the constitutive NO-synthase in the mechanisms of action of stressprotective EHF
EMR.

Proof of this are the results of biochemical studies of blood plasma of animals that show the
reliable increase in the content of nitrite and nitrate anions, a significant increase in the level of
constitutional de novo synthesis of NO (constitutive endothelial NO-synthase) to 250% (p O 0,05)
and increased Activity of total NO-synthase by 150% (p O0,05).

Thus, the EHF EMR has a stress-effect in terms of both acute and chronic stress. One of the
established mechanisms of the anti-stress action of low-intensity physical factor is the activation of
nitric oxide, one of the most important purpose of stress-limiting systems.
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EFFECTS OF ELECTROMAGNETIC FIELDS AND SHIELDING OF HUMAN BLOOD SERUM
CHEMILUMINESCENCE

Shaida V.G., Rudneva l.I.

Institute of the Biology of the Southern Seas National Ukrainian Academy of Sciences, Sevastopol, Ukraine
e-mail: svg-41@mail.ru

Electromagnetic fields are widely applied for diagnostic and treatment purposes of human
health. At the same time it's important to evaluate the effects of electromagnetic impact of
human status. Chemiluminescence method of biological samples analysis, based on the
registration of their natural emission is widely used for the diagnostic of different pathologies,
associated with the generation of free radicals. The increase of the level of free radicals causes
various diseases, age and unfavorable conditions of environment [1, 2]. The purpose of the
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present study was the comparative analysis of chemiluminescence level of human blood serum
affected electromagnetic field and shielding

The samples of human blood serum were obtained in Sevastopol Medical Blood
Laboratory. The comparative analysis of chemiluminescence values of intact samples and
exposed to electromagnetic field and shielding due 5, 10 15 minutes was provided used
Luminometer 2010 (LKB,Sweden) .

The results are present in Fig. 1.

14
12 - :lt O Shielding

O Electromagnetic field
10

H
i

Chemiluminescence, arbitrary units
o
|

O T T T 1
Control 5 min 10 min 15 min

Exposition

Fig.1. Chemiluminescence of human blood serum exposed to electromagnetic field and
shielding

Significant differences of ChL values were observed in human blood serum depended on
the shielding exposition. The highest level as compared with the control more than 2-fold was
indicated in the samples exposed 5 minutes, then the values were dropped, but at 15 minutes
they were greater than the control ones. The ChL level increased significantly in blood serum
impacted 5 minutes by electromagnetic field and then decreased at 10-15 minutes of exposition.
Hence, we have found that both electromagnetic field and shielding caused the similar effects in
human blood serum which characterized the increase of ChL at 5 minutes and insignificantly
decrease in 10-15 minutes.
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2. Vladimirov J.A. Activated chemiluminescence and bioluminescence as a tool in medical and
biological studies. Soros Educational J. —2001.-V. 7. - P. 16-20.

' % 0 ! 1 #'6 '#% O
2 14 (6
(
$ $ 11 ,
-mail: vadiks117@mail.ru.
, # ) $ , $
$ $ ’ :
) $ " " ,
’ $
( & " ! "#
264 X “ 7, 2013

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 A

1

BIOLOGICAL ACTION OF MICRO-DOSES

$
- , .7 (
) $ $
. .53 : "
-$ , - , 52 ), $
«Radiopan», $ «( 2». %$
($ " )y, $ $ & °1,
. " $ $ #
$ $ ($ 05 -13).
8.,, ;o F . $ $ -
" - " $ C
(1950-1960 ). « - ) »
, 3 Mg, ) ) ’
3 - Y s " (Na", "-$$ ) $
J) $ "
$ , " # ,
40
_ $ 40 $ &
:$ $ )
" $
" $
40-50% $ " - (
" ’ $ "
$ & & $ , ( # . "#
) ) $ ( ’ 2!4' ’ )
$ ) ,
- . S
$ $
$ " $ ) $
$ -$
N " - # $ [1].
( $ $ "
$ - . ¥ cs 78
(78 n Ku) 1958 ., D.-150 nKu 1986 . & $
( ) :
% $ . 251 ($ $ % — -1, =286 ), BCs (-, =302 2,06
), 2%823920py (L, = 87,7, 24380, 6537 ). = & "
# o won : 14OBa, 14°La, 131,132|,
103,106Ru, 141Ce, SQSr, 90Y, 95Nb, QSZr
= $ ) $ $
) . 1. 1
(%% ) =-) &
$ , o
« ) » | 47 ( $% 7 D) 8 ,
) $ 40 # $
$ & $
, 2. in vivo
(E.coli) $ 01 $ ,
$ " & #$ " ,=2-25 - &
01 $ PTTQ19, $ -
245 40,25 %. $
$ $ " 3
$ $
& , # $ " $ &
" ( 28-83, /| ($ & &
10-100 ) $ & "
X “ 72013 265

X International Crimean Conference “COSMOS AND BIOS PHERE”, 2013



8 A 1
BIOLOGICAL ACTION OF MICRO-DOSES

40 " 226
Ra$ & 10
7 1 « - ) ») "
$ " ) ) w0
$ $ % , ! =$ $ 3 0
(""Na"-$% ) $ $
$ =) $ " SR B $ [2].
2. ; $ $ y
( ©)s ' .
3. ( « » g 10-
100 $ & " 1-40 , |/ , 105 ) 0
" % $ "
" , " $
4, $ o
# ( ) $
$ 3 ) $ "
. , 4 ’
& " , $ & " , % #
)$ ( , : " , $
)
5. ( $
, $
, 3 ) $ "
, $ $ $ $ 3 "
1. D 1,0 oo ,
=1 - ,1989. — 210
2. D 1. . - «LAP»2012.—, " .—128

ON THE BIOLOGICAL ACTION OF MICRO-DOSES OF IONIZING RADIATION. THE RADIATION
RHYTHM IN THE PAST AND PRESENT

Shevchenko I.N.

Institute of Applied Physics and Biophysics, Academy of Sciences of Ukraine, Kiev.
-mail: vadiks117@mail.ru

Effects of radionuclides with non-uniform energy spectrum on the vital bodily functions is still unclear
which brings about many controversial interpretations. We have no data about both the functional activity
of the natural radioactive elements and its change under the influence of the organism’s regulatory
systems, and physiological and stress factors that affect humans and animals. This is a problem that
requires an urgent solution. The aim of this work was to compare the cells’ functional state and their
radiation exposure.

Materials and methods. We analyzed blood and tumor samples in experimental animals and
patients with tumors and leukemia and studied models of biological indication of low radiation doses.
Equipment: scintillation gamma spectrometers, beta-radiometer, human radiation counter (HRC),
Radiopan radio spectrometer, and Parmokvant-2 analytical microscope. We also determined the cell
division rate (cytoproliferation) using the *1-marked precursor and investigated the cells’ morphology
and ultra structure. Potassium concentration was determined by optical spectroscopy (DFS-13 type).

Results and discussion.  The first part of the work — cells’ radioactivity and their function -
refers to the period before the human environment contamination by artificial radionuclides (1950-
1960-ies). In the pre-nuclear era the animal and human radioactivity was caused by micro quantities
of naturally radioactive elements scattered in the earth's crust, and by artificially radioactive ®1 and
Y5 and *° macro element. The ATP energy continuously brings " inside the cell (Na*, * - pump)
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providing the stability of organisms’ radiation and energy processes. The world knows no organisms
without ® in their cells.

We detected *° in tumor tissues and blood of pure strain mice and Vistar rats: transplantable
tumors, induced, hormone-dependent and leukemias. Similar studies were carried out in the clinic
on patients with leukemia and tumors. In all cases tumors and radioactivity levels were reduced by
40-50% as compared to homologous healthy tissues and donors. In malignant tumors the
radioactivity was reduced while cytoproliferation increased to a greater extent than in benign tumors.
The use of substances that affect cells’ energy metabolism (monoiodineacetate, 2,4-dinitrophenol,
cortisone) showed the dependence of cells’ radioactivity on these effects and ATP and the ATP-ase
activity of structural cellular proteins. Hyperstimulation of the posterior nuclei of the hypothalamus in
rats led to a sharp decline in blood and spleen radioactivity and increase in cytoproliferative activity.
Acceleration of cell division (proliferation) leads to a loss of the ability of differentiation - the
acquisition of enzymatic and hormonal functions. Proliferation and differentiation are mutually
exclusive processes [1].

The first tests of nuclear weapons led to pollution of the environment with artificially radioactive
isotopes.

Thus, the *’Cs activity in K.’s body measured 78 nKu in 1958, and in S.’s body measured 150
nKu in 1986.

Later the natural radiation increased considerably due to artificial (man-made) radionuclides.
Especially dangerous are Ogy (half-life (Ty,) = 28.6 years), 1371134 (- 12 = 30.2 and 2.06 years
respectively), 238,239.240p (T, = 87.7, 24380, 6537 years respectively}. A Iarge grouop of short-lived
radionuclides includes those whose Ty, is counted by days (“OBa, O g, 130132 103106 g, 1ice,
8y, 2y, #Nb, *zr, etc).

Of interest is clarification of the effects of man-made radionuclides on human and animal
natural radioactivity to which they have adapted during evolution.

We tested experimental models to register and simulate early effects of radiation exposure.
Model 1. Unconventional impact of the radiation source (application) on biologically active points
(BAP) of pure strain mice. BAPs are known to be sensitive to radiation due to their mast cells that
produce antioxidants and inhibitors constricting blood vessels, and thereby reducing the oxygen
effect.

At a dose of 47 mcGy applied for 7 days the cells’ electric potential, electroconductivity and K
content fell substantially with the significant increase in proliferative and free radical activity of the
affected area and vital organs.

Model 2. In vivo investigation of the properties of bacterial cells (E.coli) after their in vitro
transformation by the irradiated DNA plasmid. The doses ten-fold less than conventional = ( 0,02 —
0,25 Gy) decreased the activity of the two marker genes of PTTQ19 Plasmid DNA, including the
ampicillin-independence gene from 24.5 to 40.25%. The cells’ genomic instability in the low-
intensity irradiation and pre-cancerous conditions deserves special researchers’ attention.

Model 3. The study of natural radioactivity and the key enzymes of glycolysis and the Krebs
cycle in field mice living in territories with a high content of radionuclides of the uranium and thorium
series. At the activity of 28-83 mGy / year (10 through 100 times the external radiation levels) the
animals’ glycolysis prevailed over breathing due to violation of the correlations of vital enzymes’
activity. K - Activity in the body reduced by half, and ?%%Ra concentration increased ten-fold.

Conclusions . 1. In the pre-nuclear era the energy balance and animals’ and humans’ life was
provided by the present in the earth's crust microelements and “°K macroelement with half-lives
comparable to the Earth’s age. Continuous income of “°K to the cells (K, Na* - pump) provided the
rhythm and stability of the vital bodily processes. Entropy-free nuclear energy did not lead to chaos |
2]

2. Radioactivity of tumor cells and blood cells in leukemias is twice lower (due to “°K) than of
healthy cells and donors’ tissues.

3. Various low-dose radiation sources (10-100 times the natural sources which is 1-40 cGy /
year, SCARE ) bring the K activity in the organs and tissues to significantly low levels while
increasing cytoproliferative and free radical activity, causing de-differentiation of cells and their loss
of enzymatic and hormonal activity.

4. Because of the widespread contamination of human and animal organisms and their
environment with artificial (man-made) radionuclides with short half-life the rate of radioactive
energy processes greatly accelerates. The conformation of proteins with enzymatic or hormonal
activity is disturbed, which leads to systemic disorders in organisms that acquire epidemic character
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(immunosuppression, diabetes, tumors, reproductive abnormalities, etc.)
5. Indicators of tumor and irradiated cells’ homeostasis are similar and include the decline of

natural radioactivity, increase in cytoproliferative and free-radical activities, and the prevalence of

glycolysis in the energy sector.
The findings can be used for diagnosis, prognosis, and prevention of radiation damage and

precancerous body conditions.
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ADAPTATION OF VARIOUS CLIMATYPES OF NORWAY SPRUCE U NDER NATURAL AND
CLIMATIC CONDITIONS OF BELARUS

Veras S.N.

Forest Institute of NAS of Belarus, Gomel, Belarus
-mail: veras.svetlana@mail.ru

The degradation and repeated dying-off of spruce forests are giving rise to serious concern in
many countries. To date, a lot of hypotheses have been advanced that the reasons for the
degradation and dying-off of spruce stands are ozone layer depletion, man-made atmospheric
pollution, soil, groundwater and surface water contamination, anthropogenic disturbance of water
and air soil regimes, adverse effects of extreme weather conditions, phytopathogens and insect
pests, bacterial and viral infections, non-observance of felling time and breakdown in the felling
technological process. Eventually these and other negative effects are responsible for deterioration
of viability and dying-off of spruce trees. The most promising method for studying of responses of
woody plants to environmental changes is comparative climatype testing within provenance trials.
The diversity of progenies growing together at a single site makes it possible to estimate the extent
to which sylvicultural traits and properties depend on innate characters and analyze responses of
plants to the climate changes.

The objective of our investigation was to study adaptation of various climatypes of Norway
spruce within provenance trials so as to select the most promising in terms of resistance to
environmental changes.

In spring 1969 the researchers of the Forest Institute laid down provenances of Norway spruce
(Picea abies (G.) Karst.) in the territory of the Dvina experiment forest station. The provenances
were established using two-year-old seedling on a felled area in the oak-dark coniferous forest
subzone. Provenance tests cover 5.9 ha with 39 origins from the republics of the former USSR. Site
type is B,, forest type is Piceetum pleuroziosum and groundwater level is lower than 2 m. Each
provenance test (500 tree individuals) covers an area of 25 by 45 m.

One principal parameter of viability of stands is the percentage of survived trees per unit of
area. The survival rate is characteristic of adaptability of a particular provenance of the tree and
shows the response of the tree to new environmental conditions. It is rather difficult to select
promising climatypes until canopy of young stand closes. Appropriate planting affords the same
survival rates of of all provenances. The survival rate is governed mainly by the rapid growth and
development of weed vegetation, agrometeorological conditions and other factors. Analysis of
spruce stands shows that the survival rate of three-year-old stands depended only slightly on seed
provenance and varied from 54.2% to 93.7%, averaging 79.1%, whereas that of ten-year-old spruce
stands ranged from 13.9% to 84.3%. The survival rate exhibited by trees grown from seed
harvested in the Zhitomir, Novgorod, Kemerov and Smolensk regions were high (84.3%, 79.5%,
76.2% and 75.2%, respectively). The survival rate of spruce individuals grown from seed harvested
in the Irkutsk region was the lowest (13.9%). It should be noted that the survival rate of trees grown
from seed of the local origin was the highest (78.1%) while the mortality rate was the lowest.

Once canopy of young stand has closed, the survival of the fittest and the effect of seed
provenance become more pronounced. The results of the 2013 survey of provenances of Norway
spruce planted at the Dvina experiment forest station showed that the survival rates of the
climatypes varied from 9.8% to 38.2%. The highest survival rates were exhibited by the origins from
the Tomsk (38.2%), Rovno (36.7%), Arkhangelsk (35.1%), Leningrad (33.7%) and Novgorod
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(33.3%) regions and the Mordovian Republic (33.0%). High mortality rates were exhibited by the
origins from the Irkutsk (9.8%), Moscow (15.4%) and Kaluga (18.5%) regions and Georgia (15.7%).

Analysis of the survival rates suggests a close relationship between resistance of a stand and
seed provenance. Studies of provenances at different stages of their development revealed the
wide scatter of the survival rates for progenies of the provenances established using the same
technologies and grown under similar conditions, which suggests that hereditary and genetic factors
have effects on the survival rates of Norway spruce.
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INTERDISCIPLINARY STUDY OF THE ADAPTATION PROCESS N ONRESIDENT STUDENTS
TO THE CONDITIONS OF THE METROPOLIS (FOR EXAMPLE, ST. PETERSBURG)

Trubina M.A., Semova E.V.
Russian State Hydrometeorological University
In this paper, a first for a multifactorial approach to the study of the characteristics of adaptive
capacity of nonresident students in a metropolis with a view to a comprehensive assessment of the

influence of factors of the natural and social environment on the processes of adaptation and non-
resident foreign students in a metropolis (for example, St. Petersburg).
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THE INFLUENCE OF THE HUMAN BEINGS ON PHYSICAL STRUC TURES AND SPACE
WEATHER

Avdeev S.D., Avdeev E.S.
The Institute of Modeling and Constructing of Structures

The study of the Influence on the human beings of various global cosmological factors — the
sun, the moon, space radiation, etc. is a traditional research. Another approach to this question is
possible, too. Whether a man can have impact on these factors? That is, whether a man can
influence the processes happening, for example, on the sun? At first sight such a statement is
absurd and doesn't deserve consideration. However if the hypothesis of the influence of a man on
processes of the similar scale exists, it will not be scientifically correct just to ignore it.

The matter is that this hypothesis is impossible from the point of view of the theories prevailing
in science nowadays— the theory of the standard physical model and the similar ones. Taking into
consideration their ideas, people look like small and insignificant creatures in the huge and hostile
world. They withstand not only the cold Space, but also other people, trying to survive. The world
seems to be unknown and unfriendly, therefore it is necessary to constantly struggle and defend
oneself, spending huge resources on armaments.

At the same time there can be other theories which don't deny this hypothesis. Let's consider
this problem from the positions of the Theory of the Physical Structures which is developed by
Y.Kulakov and his followers (1). This theory considers our physical reality as a representation of
other reality — the reality of physical structures. Yu. Kulakov and his followers suggested a new
mathematical method for modeling physical structures. As it appeared, one and the same structure
can be reflected in different physical processes. For example, Newton's Third law - the law
describing movement of material bodies, and Ohm’s law for electric processes — are manifestation
of one and the same structure. The structures differ in dimension which is set by the rank of the
structure.

During the last 15 years the staff of the Institute of Modeling and Constructing of Structures
studied the structural interactions, and synergy of structural and information processes. It appeared
that it is possible to organize interactions only at the structural level, not using the substantial and
field ones, and, thereby, to have impact on physical, biological and chemical processes. Methods
for constructing and imitating modeling of physical structures are developed. These researches
allowed to create a number of special devices (system adapters), used for increasing adaptation
opportunities of a man. These devices are approbated in various scientific organizations. For a
number of parameters 2 -10 times increasing effects of improved conditions in the studied systems
are gained. It is possible to get acquainted with the scientific reports on the site
www.infokonstruktor.ru.

From the positions of the executed researches, the hypothesis of the influence of a man on
cosmological factors doesn't look so fantastic. One and the same structure can be represented in
the processes of different scales. Fractality of the scale structures is noted in the monograph by
S.Sukhonos (2). Designing of the structures which show themselves in the processes on the Sun,
can be executed in the laboratory. That is, it is possible to create the structures stabilizing, for
example, the solar activity. It will allow to reduce probability of the adverse and catastrophic
phenomena in the life of people. The main thing is that similar technologies turn a man into a
creator of reality and reveal his true greatness. They create preconditions for uniting people in really
great, large-scale, creative actions. These researches rest upon the enormous scientific reserve
created in the Academy of Frontal Problems named after academician E.V.Zolotov (3).
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TO THE 75-TH ANNIVERSARY OF THE PUBLICATION OF THE WORK OF P.M. NAGORSKY
BASIS OF A"BIOTRON" FOR THE PURPOSES OF FUNDAMENTAL AND PRA CTICE OF
MEDICINE

Alyabyev F.V. ' Nagorskiy P.M. (Jr.) 2 Osipov ALl t Vognerubov R.N.

In 2013, the 150th anniversary of the birth of a truly outstanding scientist Vladimir I. Vernadsky. One
of the many pupils of V.I. Vernadsky was one of the pioneers of heliobiology Peter M. Nagorskiy. In the
same year, also marks 75 years of work P.M. Nagorsky: "On the relationship between the state of the
environment and of individual characteristics of the organism in the course of disease and the methods
of its detection.” In many ways, the results of this work are due to the appreciation that Peter M. has
received from Vladimir Ivanovich at the end of the 20s with their personal meeting.

In this work, P.M. Nagorskiy on a huge amount of factual material (tuberculosis, cancer, etc.)
accumulated by that time in Tomsk Medical Institute, proves the need for practical medicine building
isolated from a variety of outside influences cameras, later called "Biotron" . Later, in the late 40's
and early 50's of the last century, Peter M. managed to build a two biotron in TMI and get on with
their help, the most important scientific results.
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PANSPERMIA OF THE HOLOGRAPHIC ELECTROMAGNETIC PHANT OMS OF THE LIVING
MICROORGANISMS ON THE ALL UNIVERSE
HYPOTHESIZES, HYPOTHESIZES AND HYPOTHESIZES...

Gusev V.A., Kamynina T.P.

Mathematics Institute of Siberia Division RAN, Russian
Novosibirsk Institute Chemical Biology and Fundamental Medicine Siberia Division RAN, Russia
-mail: vgus@math.nsc.ru

This paper devoted to analysis of hypothesizes of origin of life on the Earth. At now we know 4
such, but no one of it haven't of just a little experimental confirmation. Therefore authors to involved
fifth axiom about conservation of genetic and structure information of microorganisms into the
electromagnetic hologram. The holograms forming into Galaxy after irradiation somewhere being
microorganisms by monochromatic radiation. The quantity of sources of monochromatic radiation
into Galaxy on the frequency 1.66 GHz no problem. At last we can assume — all Galaxy Milky Way
is potential living system.
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BIBLIOMETRICAL ANALYSIS OF PUBLISHED WORKS ON BIOLO GICAL ACTION OF
ELECTROMAGNETIC FIELDS

Chizhenkova R.A.

Institute of Cell Biophysics, Russian Academy of Sciences
-mail: chizhenkova@mail.ru

Electromagnetic fields (EMF) is essential cosmic factors and have an influence on the whole of
biosphere of the Earth, and take up dominant position among different kinds of non-ionizes
radiation. Biological effects of EMF undoubtedly interest humanity for many centuries and even
thousands years. Technical progress in XX century facilitated thorough investigations of action of
EMF in our country and abroad [1].

Bibliometrical analysis of published works on electromagnetic action of EMF was not carried
out up to now. Therefore we began bibliometrical researches on this problem. Quantitative indices
of corresponding published works were examined mainly on the base of the database "Medline"
and "Current Content System Search" accessible through Internet. Methodical approaches of
presented here investigations were considered in detail account in our papers and recently
published monograph [2-4].

Information accumulated in world on biological action of EMF during 35-year period in the later
half of the XX century (1966-2000) was considered. Quantitative characteristics of published works
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were analyzed. Besides especially the works, carried out on neurophysiological objects, were
selected

The number of published works on biological action of non-ionized radiation of different kinds
during 35-years interval reached 21606. From this quantity of works the number of works with
application of EMF were them papers with application of EMF were 6001 (27.77%). But it turned
out, only 2152 works (35.86%) were carried out on neurophysiological objects. From them half of
works were made on the whole brain (1112 works, 51.67%), significantly smaller on the cortex (409
works, 19.01%), on nerves (409 works, 19.01%), and particularity on neurons (277works, 12.87%).

During 35-year time interval the steady essential increase of the numbers of considered
papers was observed. However significant distinctions between analyzed consequences took place,
which was revealed by means Wilcoxon paired comparison test and comparison of sampling
fractions.
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2. Chizhenkova R.A. Pulse activity of populations of cortical neurons under microwave exposures
of different intensity. Bioelectrochemistry, 2004, v. 63, No. 1-2., pp. 343-346.
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BIBLIOMETRICAL ANALYSIS OF PUBLISHED WORKS ON BIOLO GICAL ACTION OF
MICROWAVES

Chizhenkova R.A.

Institute of Cell Biophysics, Russian Academy of Sciences
-mail: chizhenkova@mail.ru

Non-ionized radiation is essential cosmic factor. Origins of these penetrating factors broadly
represent on the Earth. The nervous system is of great significance in reactions of organism to non-
ionized radiation of different kinds, what has been considered in series of our works. Particularity
our investigations revealed predominant role of direct action of non-ionized radiation of different
kinds on brain structures, personally on the cortex, in origin of reactions [1]. Besides
neurophysiological alterations, aroused by these factors [2-4].

Before our researches bibliometrical analysis of published works on biological action, including
neurophysiological effectsa was not realized. The present work is devoted just to examination of
quantitative characteristics of works of this trend. Besides principal attention was paid to biological
effects of irradiation by microwaves, because this factors interested researchers to a considerable
extend in the middle of the XX century.

Bibliometrical analysis of quantitative indices of published works on biological action of
microwave were examined mainly on the base of the database "Medline" and "Current Content
System Search" accessible through Internet. Methodical approaches of presented here
investigations were considered in detail account in our papers and recently published monograph
[5].

Information accumulated in world on biological action of microwaves during 35-year period in
the later half of the XX century (1966-2000) was considered. Quantitative characteristics of
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published works were analyzed. Besides especially the works, carried out on neurophysiological
objects, were selected

The total quanlity of published works on biological effects of non-ionized radiation during
indicated time interval reached 21606. From this quantity of works 6920 ones were carried out with
application of microwaves (32.03%). From them only 1436 works were carried out on
neurophysiological objects (20.74%). Among these works more half of ones were made on the
whole brain (899 works, 62.65%), significantly smaller on the cortex (255 works, 15.68%), and
particularity on neurons (165works, 11.50%) and on nerves (146 works, 10.17%).

During analyzed time interval the essential increase of the numbers of considered papers was
observed. Nevertheless a great many published works took place in 80 years.
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