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Abstract

There ure an increasing number of papers in the last years thar evidence of a
correlation between geochemical and geophysical factors and human health parameters
and human behaviour. The basic factors that could affect human health and behaviour
are: the geochemical composition of the geographical environment; the tectonic
processes; the geomagnetic field variations (GMV), the climatic changes and the changes
of the solar activity as well as the fact that all of them could irgﬂuence mutually each
other. The subject of this paper is the theoretical basis of the geochemical and
geophysical influences on human health. The biological mechanisms according to which
the geomagnetic field influences the psychological and behavioural reactions of people
are not highlighted or identified yer. We present some of the existing suggestions and
theories trying 1o explain these mechanisms, The studies performed in this area and the
obtained results will be very useful in developing measures to protect man from the
harmful influence of geochemical and geophysical factors. |

Introduction

There are an increasing number of papers in the last years that evidence
of a correlation between gecochemical and geophysical factors and human
health parameters and human behaviour, The data confirming the existence
of this correlation become much more convincing. The ratio between the two
groups of investigations: those confirming the correlation to those that do
not prove it is approximately 4:1. “The effect of | geochemical and
geophysical factors on human behavior is not an artifact or an occasional

129



event, but 1t is usually so complex that it could ibc casily omitted in the
process of limited obscrvations during the performed investigations” [1].

The basic factors that could affect human health and behaviour are: the
geochemical composition of the geographical environment; the tectonic
processes; the geomagnetic ficld variations (GMV),I[hc climatic changes and
the changes of the solar activity as well as the fact that all of them could
mfluence mutually each other. |

Geochemical Influences

The influcnce of the geochemical components on human health and
behaviour is determined by the geochemical composition of the soil and the
waters of a certain area; it is in direct relationship with the quantity of rock
formations present in the same area. A number of geochemical compenents
with regional variations arc integral ingredients of blood, DNA and DRNA as
well as of most of the human constitution enzymes [2]. There are a number
of wel-known cases demonstrating a close relationship betwecn the
geochemical composition in given geographical arcas and human hcalth as
well as other cases known only to the specialists. Bln in all these cascs, the
existence of such a relationship is considered to be categorically proven. For
example, there is a well-known relationship betwce:n the iodine content in
human food diet and the development of endemic goitre which is a result of
1dine deficiency, |

The change of the copper (Cu) content in | human constitution js
considered as a consequence of the decrease of its quantity in soil. A
disturbed copper metabolism in human cons{itu%l'ion could cause the
appearance of the Wilson disease (hepato-lenticular Lfic-ge-neration) as wecll as
the symptoms of the Alzhcimer's disease and old people dementia [4],
Copper is part of the content of some enzymes that are related with the
Central Neural System (CNS) cell activity (dopamin'e, moncamine oxidase,
cytochrome oxidase, eic.).

The high molybdenum (Mo) content of underground rocks in some
Norwegian areas is considerced as the main reason for the greal number of
cases of Multiple Sclerosis (MS) observed in these arcas. Simultaneousty,
copper (Cu) and nickel (Ni} content in the cnvironment is much less than the
existing standards. It is considered that both metals have a balancing cffect in
respect Lo the great Mo content {57. |

Aluminum (Al is another soil, water and the food component related
with the development of degencrative processes in|some brain structures
(Amyotrophye Lateral Sclerosis — ALS). The frequent|cases of this disease in
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some geographical areas are explained by the great aluminum content {ound
in the soil [61.!

It is found that the Iow zinc (Zn) content causes memory disturbances
and psychological derangements [7].

The healing cffect of lithium (Li) in the cases of cardio-vascular diseases
and psychological problems is well-known.

Sclenium (Se) is used successfully M the cases of immune system
derangements as well as for potency improvement. This data evidences of a
close relationship between environmental geochemical content and human
health and psychological activity.

Tectonic Processes

The tectonic processes arc a factor that could also influence human
psycho-physiclogical processes. [t is found that precursors of tectonic
activity could be observed days or cven months before the event and
surprisingly in areas focated even at distances of scveral ‘hundred kilometers
away from its epicenter. Such precursors are: the clectrical field changes, the
low frequency variations, the spccific smell of underground gases, the
Geomagnetic Field (GMF) changes and the low and high frequency acoustic
phenomena. Unfortunately, the phenomena usually observed and human
behaviour perturbations are accounted for only retrospectively. The most
frequently cstablished fact is that the number of the various mysterious or
unusual cvents has increased. For example, various light cffects are often
qualified as meetings with UFO. The casecs of extrasensory or clairvoyant
abilitics as well as the appearance of poltergeists become much more
frequent. These sirange phenomena arc quite often related with seismic
activity |8]. The progressive increase of the number of these phenomena
could assume epidemic character, which in its turn might result in a large-
scale public panic 9],

Geomagnetic Influence

Geomagnetic (GM) variations could involve somatic and psychological
health problems, GMF variations and especially low frequency (less than 100
Hz) variations penetratc ecasily live tissue, thus influencing all living
organisms, including man.

' The review of the investi gulions concerning the influence of gcochajmicai composition on
human health in certain areas in Bul garia is the subject of the presen| publication.
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Earth GMF is about 0.5 gauss that corresponds: to 50,000 gamama or 50
microtesla, Of coarse, it is not constant, but ‘varics i the diffcrent
geographical regions. It is approximately 25,000 gaimma at the cquator and
about 70,000 gamma in the polar regions. The quantitative expression of
these GMF intensity variations is presented by a vari;ety of indexes - Kp, Ap,
aa, Dst, ete, |

Men possess varying degree of sensitivity Loithe GMF changes and
pereeive them i respect to both GMFE waves intensity and their direction.
There arc people who can identify GMF changes of about 0.1 gauss/min.
Some people even react to changes of 0.01 gauss/s. |

Biological Mechanisms .

The biological mechanisms after which  GME infloence  the
psychological and behavioural reactions of people are not highlighted vet,
albett the various proposals and theories that have been forwarded. In ancient
times, the magnetic forces were imparted a mysterious, supernatural and
divine sense. In the Middle Ages, Parcelins uscd sfccessfuﬂy the magnetic
influences for medical treatment of various diseases. | Later, in the middle of
the 18" century (1766) F.A., Mesmer launched the dea of the cxistence of
universal magnetic gravitation as well as of its influence on man. He
explained all magnetic properties by the presence of a fluid causing
magnetism. He even asserted that that fluid could na‘!ﬁt be seen or mcasured
but it accounted for vital origin and it came fronll the universe depths,
spreading over the planets and the carth and being felt by the people who
passed it along to each other. He said that this fluid piro vided the reason, the
feelings and the viability. Nobody could cxplain the origin of that fhuid, but it
really existed [10)], ‘

A much more real mechanism asserts that a very stight difference in the
polarity between the CNS and the peripheral nerves of a degree of 15-29 mV
could work like a primitive sensor in respect 1o the GMF change perceiving
(1. i

The clectrical activity of some CNS structures anlcl the endocrine glands
15 very sensitive to small changes of the GMEF. Some of them arc: pincal
gland, thymus, gonads, thyroid gland, etc. Thesc formations are involved in
the cyclic recurrence of the psychological processcsWof live organisms and
..."the circadian periodicity could influence basically as well as could
increasc the psychological malfunction™ [1]. ‘

The presence of biogenic magnetite containing bicorganic iron
compositions could be accepted as one of the possible ways for perceiving of
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GM changes. Magnetite has been discovered in a number of nmicroorganisms,
fishes, birds, mammals and also in the human organism. The crystal lattice of
the biogenic magnetite structure is different from  the other ferrous
compositions of inorganic origin [12]. Magnetitc has been found in the
adrenals, in the area over the eycbrowé, cte. The conducted studies reveal
that magnetite quantity increases proportionally with age, The presence of
magnetite of biclogical origin...”allows us 1o regard the problems of
magnetic perceiving from a new point of view initiating as well the idea of
the existence of the so-called “Sixth Sense” which plays an important role in
the behaviour of organic world representatives as well as in their evolution”
f12].

There arc some assumptions that the occurring atmospheric and
geophysical changes influence the cells of live organism directly or mdirectly
by changes in water molecules, membranc permeability and the systems
supporting homcostasis.

Therc is an intercsting theory, which considers human constitution's
neural lines as antennas percciving the changes in geomagnetic waves and
solar irradiation. It is namely in these antennas that the internal nfluences of
certain intensity and frequency are transformed into neural impulses. The last
ones influence the functions of the internal organs and the endocrine glands
in human constitution by the vegetative neural system.

Modern Investigations

The electrophysiological studies rcveal that the changes in GMF
intensity influcnce the Central Neural System by a change [in the frequency of
the background clectrical brain activity. The changes in this ficld arc abous
0.002 V/m and they change the frequency of brain rhythms by 1 Hz [13).
There arc also changes in the vegetative functions, which are manifested by
changes of the heart activity, the blood pressurc values dnd the respiratory
parameters,

The GMF pulsations such as Pc (pulsations continues) and Pi
(pulsations irregular) could also have a biogenic meaning, For example, the
Pcl pulsations have a period from 0.2 to 5 s, which corresponds 10 the heart
muscle shortening frequency. The appearance of these pulsations could
essentially influence the activity of the biological system.

The continnous activity of the changed geomagnetism involves in a
common reaction the neuroendocrine and endocrinology systems as well.
This is proven by the identificd changes in the hypothalamus-hypophysis
system as well as in the adrenals. Some changes oceur also in the peripheral
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blood and oxidation processes. Some more challenging investigations
attempt 1o reveal the influence of ecarth magnetism on creative activity,
talents and human genius {14],

While irying to highlight the influence mechanisms of the GMF on the
CNS, Belov D. R. et al. found a positive corrc]atio!n between the Ap index
and brain electrical activity. The intensification ‘0_[‘ the synchronization
processes during GMF changes were most clearly expressed in the frontal
and central areas of the cortex [15]. The S}mchrionizution processes are
considered a part of the total stress reaction involving biochemical and
hormonal variations. :

Nikolacv Y. S. ot al. noted the influence of short-period GMF
fluctvations which, in their opinion, are a main ecological factor influencing
the biosphere. Their effect can be identificd in both the amplitude increasc as
well as in the case of the fTuciuation’s complete disappearing [16]. An
optimal level of the GM activity is necessary for a rJiomm] CNS activity. An
abrupt GMF increasce or its decrease to complete disappearing could resull in
various types of brain malfunction [17]. !

The vegetative neural sysicm, playing an essential role in the function
regulation of & number of human organism and systems is also sensitive to
GMF changes. It is proven that the sympathetic vegetative neural system
reacts mainly to slighter GM vartations. The more abrupt and more intensive
GMF changes causc a reaction of the parasympathetic vegetative ncural
system | 18]. The duration of the activity of the GM barameter changes is of
essential importance to all live organisms and cspecially to man. Thus, the
idea of the need to determine the “dose” of GMFE vs riations to which a live
System i exposed originated. The need to design |a “‘dosimetry” method
regarding the cumulative exposure to unstable or abrupt GMF parameter
changes was pointed.

The nvestigations aiming to identify the influence of the various
geochemical and geophysical factors on human health and behaviour arc as
necessary as difficult to conduct because geophysical and solar phenomena
are hard to isolate from the numecrous physical factors of the environment as
well as from the social and public cause-effect interrelations. “Further
toxicological studics are required 1o assess the controls on the health effects
of cnvironmental hazards in different populations” |[19]. In spite of the
objective difficultics, the imvestigations in that area as well as the resulis
obtained will be extremcly useful in developing measures protecting man
from the harmiul effect of geophysical factors.
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YOBEKBT KATO OBEKT HA FEOXMMWYHH U TEOOM3UYHY
BL3JIEVICTBUST |

Hpuna Cmounoea |

Pesiome

Ilpes mnocnepmure romnsm 3HatmTenH0i HapacTsa OposaT Ha
nyGNEKALENTE, DOTBBPKUABAINE KOPENALMATA MEXKIY TEOXHMUYHHTE M
recusnaATE HAKTOPU C TIAPaMeTPU HA YOBENTKOTO 37paBe ¥ IOBEASHHE.
OcHoBHM (haxTOpH, KOUTO MOTAT xa B’bS)IGﬁCTB!&T BbPXY 3ODPABETO Ha
HOBCKA U HErOBOTO MMOBENEHUE, CA MEOXUMUYHUAT ChCTAB Ha reorpabekaTa
CPeMa; TEKTOHMYHHTE TIPOLECH; BAPHALUUUTE Ha| [€OMATHUTHOTO MOJE:
KIMMATHEHUTE IPOMEHU U [IPOMEHHUTE B CTHHYEBATA AKTUBHOCT, KATO Te
PIAMMHO  BIMAAT @IMH xa spyr. llpenmer ma cratmsita e ofsopro
MPEACTaBAHE HA HSIKOM TEOPETUHHH MOCTAHOBKM HA [EOMArHUTHOTO o
PEOXUMUYHOTO BIHSHHE BBPXY S3/PABETO M noibeneHHe'ro H2 YOBEKa.
buonoruuunre Mexammsmu, no xowuto TeOMArH¥THOTO HONE U
TCOXMMUSHUAT CbCTAB BRUSAT BBPXY (GUBHOJOTHYHUTE M [OBEREHICCKH
Peakiii¥ Ha YOBEX2, HE Ca u3ACHEHH M IPCLH3UPAHW, BHIPEKH ue
CRIUCCTBYBAT PasfTu4HK NPEANONONeHHus. lIpencraBesd ca HAKOH OT
HPELNOXEHHTE B JIMTEPATYPATa TEOPUH U MOZENH 33 OBSCHEHHC Ha Teiu
MeXaHusmu. MscrensaHuiTa B Tasd HacoKa M pe3yITATHTE, MONY4YEHH OT
TAX, e ObfaT M3KNMHOYMTETHO HONE3HM 33 paspaloTBAHETO HA 3AINUTHH
MEPKHM, NPEANasBALIM YOBEKA OT BPEAHOTO BIUAHNME HA TEOXUMUTHUTE U
reodusnuENTe GarTopu.
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