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Abstract

The paper highlights the key stages on the way of
magnetic field anti-tumor influence mechanisms on
ts individual subsystems.

tegrated system anc

a proper understanding of the
the level of an organism as an In-
he experiments In animals have

shown that the processes of the malignant tumor growth inhibition are closely related

to the -

ormation of the stable state of the activation reaction at high reactivity levels.
t 1s noted that the induction of such adaptational reaction depends on a specified se-
ection of parameters of exposure intensities and magnetic field frequency, taking into

account the law of nonlinearity of an exposure effect and adequacy with endogenous

rhythmes.
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of many years’ experience of mag-
netic field (MF) applications by the
Rostov-on-Don Oncology Research In-
stitute (RORI) experimental depart-

l n the present article given are results

ment. The material on the experimental
studies 1s presented in a generalized
form. Despite the fact that the studies
were started more than 50 years ago, an
assessment and an analysis of the MF
effect on an organism and tumor
process are carried out taking into ac-
count some modern conceptions of

nonlinear interrelations between the
complex bio-systems and the factors of

the the

processes of their regulation and the

electromagnetic  nature,

mechanisms of communication of elec-
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tromagnetic signal information value.
Undoubtedly, the most topical is the
issue of the mechanism of the MF anti-
tumor effect with variations of its effi-
cacy depending on biotropic parameters
[1-7].

The methodological basis for the study
of the MF anti-tumor action conducted
by RORI 1s the theory of adaptational
reactions (by Garkavi [L.Kh., Kvakina
E.B. and Ukolova M.A., 975, 1977,
1979). The development of this theory
is closely connected to magnetic biolog-

ical studies not only due to history, but
also due to experimental justification of
some of the theoretical statements. The
description of new, not known before,
adaptational

reactions of training
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(Garkavi 1..Kh., 1969; Ukolova M.A.,
Kvakina E.B. 1969) and activation
(Garkavi L.Kh., 1968, 1969, 1977) de-
termined an algorithm of a pioneering
program for complex study of the CNS,
the endocrine and thymus-lymphatic
system, systems of connective tissue,
energy exchange and a resistance level
assessment under exposures of perma-
nent and varying MF (PMF and VME,
respectively) [8-16].

A number of researchers confirm the
prospects ot studies on the magnetic et-
fects, the alternative field in oncology.
Thus, observed was a decline in the
Ehrlich's adenocarcinoma inoculation in

albino rats when exposed to permanent

(PMF) or varied (VMF) magnetic field
ot a strength of 1500-1700 Oe (Lenzi
M. 1940), rejection 1n some rats with I
and II tumor generation under PMF ot
the 3000-4000 Oe strength, and retarda-
tion of growth of spontaneous tumors
in rats’ mammary glands under PMF ex-

posure (Barmothy M. and. ]. 1963, Gross Z.,
1964) [17-21]. The complete resorption
of the experimental tumors and their re-
placement with connective tissue were

for the first time reported by our col-

leagues  M.A. Ukolova and G.G.
Khimich (1960) who used magnetized
rings, made of steel wire, which were
fixed around the tumor contour (the S-
45 and “novocaine and synoestroli” cul-
ture lines for rats). In 60% ot the cases
a resorption of the tumor of 1.0 to 1.5
cm in diameter was observed. The same
effect was produced due to rotation
of bar magnets ot 500 Oe strength
above the tumor. More pronounced
MF control etfect on the S-45 growth
was obtained when combining the

MF and 1onizing radiation exposures
(Kh.A. Komurdziev, E.B. Kvakina,

[.K. Meleshonok, S.A. Savina, 1967).

At the first stages of the development
of pioneering methods of the MF con-
trol ettect on the tumor growth, a local
MF exposure prevailed. Further studies
of etfficacy of the magnetic tield expo-
sures showed the possibility of control
etfect on the tumor growth using the
MF applied to the head of the animal-
tumor bearer. That was based on data
on high sensitivity ot the CNS and es-

pecially the hypothalamus to the MF ex-
posure (Y.A. Kholodov, 1966) and its




role 1in the tumor process (Zimel H.

et.al, 1960, 1963; Lacassagne A., 1961;
Kavetsky R. Y. 1962; Ukolova M.A.
et.al., 1960) [22-28].

E.B. Kvakina’s research (1972) showed
that exposure with infra-low trequencies
(ILF) (0.003-1.0 Hz) PMF of low inten-
sity (10-50 mT) applied to the animal
head leads to a retardation of growth ot

the inoculated and induced by chemical

carcinogens tumors, located outside of
the brain, up to their complete resorp-
tion in 40-60% ot the cases. The PMF
of the same strength increased the anti-
tumor resistance only in case if the ex-
posures started well in advance (2.5
months) before the tumor inoculation.

What 1s the essence of the mechanism
of the MF anti-tumor influence when
the heads of rats-tumor bearers are
under exposure? When studying the
CNS functional state, E.B. Kvakina and
her colleagues identified a dependence
of 1ts activity level on the wvalue
(strength) of the PMF and VMF biolo-
oical effect. Under certain values of the
VME the laboratory animals electrocor-
ticogram demonstrates marked activa-
tion of EEG and the activation reaction
development (increase in beta-like waves
and decrease in gamma- and delta-
waves) that indicates the prevalence of

the process of excitation. At the same
time, the animal motoric activity in-
creases. Decrease 1n the exposure
strength leads to the training reaction
when some increase in the slow delta-
waves quantity is observed as compared
to the activation reaction. Thus, a certain
interrelation between the exposure value
and the CNS functioning level exists
(Serebryakova [L.A.; 1976). According to
G.Y. Chernyavskaya (1974), in the brain
hypothalamic segment under the VMF
exposure, leading to the tumor regres-
sion, a significant elevation of tissue gas
exchange, oxidative phosphorylation
and especially the capability to form
high-energy compounds, aerobic and
anaerobic glycolysis takes place. In the

xperiments by Y.S. Kotlyarevskaya
(1974) obtained 1s the evidence of the
changes in the brain hypothalamic seg-

ment functional state by the indicators
of excitation and the resistance of a
brain area between the electrodes, and

the PMF effect differs from that of the

VMF exposure applied to that area. An
elevation of the stimulation thresholds

and a shift ot the resistance dynamics
(increase 1n the ohmic resistance and de-
crease 1n the capacitive one) as well as
the adreno-negative action of the PMF
characterizes it as a weak stimulus induc-
ing the prevalence of the protective
“preventive” inhibition in the brain. The
VMF is responsible for the prevalence
of the excitation processes 1n the CNS
that 1s expressed in a decrease in the

stimulation thresholds and a change in
the brain resistance dynamics that 1s de-
tected by the absence of the ohmic re-
sistance 1ncrease and the capacitive
resistance decrease as well as by the

manifestation of the adreno- and
cholino-positive action. This evidence
demonstrates the VMF acts as a stimu-
lus of the “middle” strength that causes
the prevalence of a moderate excitation
in the brain. At the same time, the

change 1n microcirculation and glioneu-

ronal relations with the neuroglia activa-
tion i1s observed in the hypothalamus
(Kvakina E.B., Shibkova S.A., Isajanova
S.Kh., 1974).

A correlation between the changes in
the CNS, the endocrine glands, the

thymicolymphatic system and connec-

tive tissue 1n case of the central expo-
sure (applied to the head) by the VME,
leading to the tumor regression, with the
alterations recorded by L..Kh. Garkavi
(1964, 1968) at the middle strength of

the hypothalamus electric stimulation

and the middle-scale dosing of neu-
rotropic substances allows identitying
the activation reaction under the VMF
exposure. Under the said PMF expo-
sure, reported i1s development of the
training reaction, as it is the case with a
weak electric stimulation ot the hypo-
thalamus and low dosing of neurotropic
substances.

The comparison studies of the MF ex-
posure efficacy ot the central (applied
to the head) and the peripheral (applied
to the tumor) exposures, carried out by

G.Y. Maryanovskaya (1974), demon-
strates the similarity of the physiological

mechanisms of the anti-tumor resis-
tance. The anti-tumor effect in both

cases (81% - growth retardation and
tumor regression under the MF expo-
sure applied to the head in total, 73.8%

- under exposure applied to the tumor)
is observed only in case of implementa-
tion of the complex changes typical tor
the unspecific reactions of training and
especially activation. Biophysical studies
show that the one ot the primary mech-

anisms of the MF influence on the or-
ganism 1S an action on free radicals
having high magnetic sensitivity and
participating in the basic physiological

and biochemical processes in the orga-
nism. Thus, 1t 1s detected with the
method of the electron paramagnetic
resonance (EPR) that the VMF expo-

sure changes the free radicals content

both in the organism and in vitro in the

blood-ascorbic acid model system. An
increase in the free radicals level in the
organism (when injecting the radical
forming agents) leads to an enhance-
ment of the MF anti-tumor activity.

The most important part of the MF
anti-tumor exposure mechanism is re-
presented by the processes, which deter-
mine the state of the tumor 1tself, 1.e. the
local reactions. The examinations of the
tumor cell histo- and ultrastructures
after the MF exposure demonstrate de-
structive changes in cell membranes and
nuclet, disorder in the synthetic activity
and energetic deficit in cells, buildup of
dystrophy, necrosis, 1.e. the progression
of irreversible changes in the tumor tis-
sue (the evidence is obtained by L.S.
Ogorodnikova together with N.G.
Gairabedyants). These changes in the
tumor during its regression are close in
character to the phenomena ot suppres-

sion and depletion under the stress, the
capability of which to develop at the cel-
lular level 1s well-known (Kalendro G.S.,
1972). It has been also demonstrated
that the spread of the tumor process
under ineffective MF exposures leads to
the stress aggravation and the organism
anti-tumor resistance suppression, while
the local tumor tissue reaction is of
over-activation type (Kuryshev 1Y,
1985).

An applicable dialectical interpretation
of the interrelations between the general

reaction 1n the organism and the local
reaction in the tumor allows identifying
a possible option of a targeted influence

both on the processes and developing
the methods of how to control them.
Strong evidence of decrease in dama-
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oing effect of chemotherapy and radia-
tion (experiments by M. Zakharyuta)
demonstrates the outlooks for the MF
application as a factor capable of ma-
naging and modulating the anti-tumor
influence of the chemo- and radiation
therapy. The development of the train-
ing and activation reactions under the
PMF and VMF exposures results in a
decrease in lethality rate and leucopenia,
an activation of the lymphoid cells in
the thymus and the lymph nodes, an in-
crease 1n the anti-tumor etfect in the an-
imal-tumor  bearers which  were
subjected to treatment with alkylating
agents or radiation. The practical value
of these studies i1s determined not only

by the MFF exposure optimization capa-

bility, but also by its power to suppress
the tumor cell proliferative activity using

medication doses lower than the thera-
peutic ones (Zakharyuta FEM., 1989).

One of the most informative markers

of the state of the local and general re-
actions 1n an organism 1s an identifica-
tion of the presence of sulthydryl
groups, the reactivity of which allows
evaluating the level of the organism re-
sistance and the adequacy of the applied
MF exposures in combination with
chemo- and radiation therapy.

However, for an identification of the
general unspecitic adaptational reaction
in the organism, a simpler and a more
convenient marker (the morphological
structure of white blood cells) capable

of assessing the nature of the changes
in progress in 6-24 hours upon exposure

(Garkavi L.IKh., Kvakina F.B., Ukolova M.A.,
1974, 1975) has been proposed. The ap-

plication ot a leukogram as an integral

reaction signal test provides the realiza-
tion of one of the main principles of
the activation therapy that is similar to

the cybernetic principle of feedback and

that makes possible to adjust the re-
quired signal value at the systems
“input” and thereby regulating the re-
sponse at the “output” ot the system.
Thus, the proper understanding of the

quantitative and qualitative relations be-
tween the “quantity” of the exposure
and the “quality” of the response in the
presence ot the signal marker of the
feedback provides the basis for the in-
tended targeted application of the mag-

netic therapy under clinical conditions.

At the first stage, the MF influence on
the tumor was studied according to vi-

sual localization ot the processes. Clini-
cal investigations on large-scale material
showed the capability of obtaining a
complete resorption of the lower lip and
skin tumors (R.N. Salatov) with tavor-

able outcomes after the MF exposure
completion. Basing on the evidence, a
pioneering method for malignant tumor
treatment was developed (Patent No.
522688, USSR, 1974). The patent claim
consists in the local sinusoidal MF (in in-
termittent mode) exposure applied to an
affected area, distinguished by the fact
that it 1s conducted under the activation
reaction control to reduce treatment
time and individualize the exposure
regime. In the treatment process, an ob-
servation on the changes in the blood
picture 1s carried out; a decrease 1n seg-

mented neutrophils, an increase 1n lym-
phocytes number, dystrophic processes
in the tumor, connective tissue growth,
and a lymphocytic reaction are noted.
Besides, in the study ot the MF local ex-
posure in the magnetic therapy, full

safety of the proposed treatment
method has been confirmed and the ab-
sence of contraindications thereto has
been established.

Further fundamental studies of the MF
exposure as a high-effective biological

factor influencing the organism reacti-
vity led to gaining a more penetrating in-
sicht into the fundamentals of the
organism adaptational performance.

It has been demonstrated that the three
adaptational reactions (training, activa-
tion, stress) are not the only capability
of an organism to provide responses to
MF exposures ot various biological in-
tensity. In literature described are some
biological etfects produced by MF in
wide ranges of its intensity, from a frac-
tion to tens of thousands of mT, with
varying time of exposures from a sec-
ond up to many months. But with all the
vartety of changes in the organism,
there is no simple linear dependence
available, namely, a rise in the effect
with increasing the MF “dose”. Some-
times weak field exposures are capable
ot producing an even more intense ef-
fect than 1t 1s the case with the strong

ones (Presman A.S, 1968; Muzalevskaya N.I.,
Larkina T.A., 1974), and reported are
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also the availability of the same changes

detected under different exposure inten-
sities (Gorshenina T.I., Frumkis A.E.,
1974).

A hypothesis has been proposed consid-
ering a possible development of the
adaptational reactions of the same name
to MF exposure, differing in their ab-
solute values, in a wide range of intensi-
ties. In other words, assumed 1s the
existence of a certain periodical repeata-
bility (cyclicity) of the reactions tetrad as
the stimulus strength increases or de-
creases (Garkavi L.Kh., Kvakina E.B.,
1975; Kvakina E.B., Garkavi L.Kh.,
1975). The hypothesis was verified by
experiments in albino rats (more than
750 animals), the cohort of which was

[ -

e\

used for studies of the biological action
of the MF with the 0.1 to 50 mT inten-
sity, the 50 Hz frequency 1n an intermit-
tent mode provided by the “Polyus”
device designed by VNIIMP (for exper-
by A.I. Shikhlyarova).
The type of the developing ot the adap-

tational reaction was identified accord-

imental studies

ing to the hemogram, the number of
leukocytes, the thymus weight and the
correlation between the gluco- and min-

eralocorticoid adrenal cortex hormones.
According to the obtained results, the

reactions of training, calm and elevated
activation and stress have been reported
to be reproducible within the studied
range of the MI intensity.

An in-depth analysis of the obtained ex-
perimental material and a generalization

of the data from literature sources al-
lowed developing a new concept of
multi-level periodic system of the or-
ganism reactions to influences of exter-
nal environment factors in a wide range

ot strength (dose) (Garkavi L. Kh.,,
Kvakina E.B., 1975 — 1990; Kvakina
E.B., Garkavi L. Kh., 1975). According
to the concept, provided that an organ-
ism 1s considered as an integrated sys-
tem, the periodicity of the reactions

tetrad 1s closely linked to the several le-

vels of reactivity (“the number of the
tloors™). On each level, the clear-cut

quantitative and qualitative relations are
identified: the stimuli to be treated weak
for a given level induce the training re-
action; the middle-scale stimuli cause the

calm reaction and the elevated activation
reaction, and the strong stimuli are re-



sponsible for development of stress. An
application of the stimuli exceeding an in-
tensity value, being the greatest (stress) for
a gtven range, leads to passing to the next
range. Thus, we may say that in case of
multi-level homeostasis regulation the or-
ganism utilizes two reference systems: the
relative reference system and the absolute
one. An absolute value of a stimulus deter-
mines the level of the reactivity the re-
sponse develops on, and the response type
is identified according to the reference
strength scale: the sttmult which are weak
for a given level cause the training reaction,
the middle-scale stimuli induce the calm re-
action and the elevated activation reaction,

and the strong stimuli give rise to stress.

Since the previously obtained evidence
demonstrated the best increase in the anti-
tumor resistance in case of development
of the activation (especially elevated) reac-
tion, 1t was of great interest to conduct a
comparative study on the anti-tumor etfi-
cacy of MF exposures with variable inten-
sities, causing the activation reaction on
different levels of the reactivity. In expeti-
ments by A. 1. Shikhlyarova, conducted in

rats with tumors of different etiology (in-
oculated sarcoma line, chemical carcino-
ogenesis, hormone dependent ovarian
tumors), applied was VMFE within the 1n-
tensity range from 0,1 to 30,0 m'T with
standard parameters (frequency: 50 Hz, ex-
posure time: 2 min., current waveform: si-
nusoidal, mode: intermittent). The results
of an assessment of the tumors volume,
percentage of regression, growth retarda-
tion and the data on the tumor histological

examination have demonstrated the non-
linear change in the anti-tumor ettfect.
Graphically it 1s expressed as a wave-type
curve, the maxima of which correspond to
0,1, 0.7, 3.2 and 35 mT, and the minima
refer to 1,4, 8, 30 mT, respectively. The best
anti-tumor effect (40% ot the cases ot full
tumor regression in short periods) was ob-
served under a VMF intensity of 0.1 to 3.2
m'T. The study of the complex of the
adaptational reaction markers has detected
that the VMF anti-tumor influence of dif-
ferent intensity 1s based on the mechanism

of the activation reaction development.
Besides, an application of the activation re-
actions of high levels of reactivity is prefer-

able as it contributes to an increase in the

VMF influence etficacy and shortens the
period of treatment (Shikhlyarova A. L.,

1975). Even greater etficacy of the training
and activation reactions caused by the MF
low intensity has been demonstrated in a
combined treatment with chemotherapy
(researches by E M. Zakharyuta, G. V.
/hukova, E. A. Shetko).

For humans recetved the above mentioned
pioneering therapy, the said regularity was
fully confirmed both by the clinical evalu-
ation of the MF treatment etficacy and the
markers characterizing the developing re-
actions: leukogram, biochemical analysis of
the thyroid gland and the data on adrenal
cortex hormone content in blood.

The identified dependence of the electro-
magnetic influence efficacy on EMF
strength (intensity) does not exclude, but,
on the contrary, denotes that it 1s necessary
to study biological efficacy of other
biotropic parameters of ME, including fre-
quencies of the latter. According to the
modern conceptions, a frequency deter-
mines a spectal form ot the MF exposure,
realizing the mechanism of communica-
tion of electromagnetic signal information
value (Kaznatcheev V. 1., Mikhailova L. P,
1985). Thus, an application of the electro-

magnetic fields (EMP) of infra-low and
low trequencies has revealed the capability

of biosystems to adjust to an external set-
ting thythm frequency if the ditference in
the frequency ot the auto-oscillation sys-
tem 1s of minor nature.

It has been proposed (Garkavi L.Kh.,
Kvakina E.B., 1985) that the basis of a re-

sponse by an organism to an influence of
EMP at various frequencies 1s just the sys-
tem of discrete states, 1.e. the tetrad of re-
actions (training, calm and elevated
activation, stress) with the frequency cha-
racteristics typical for each of the reactions.
The studies have demonstrated that in case
of single weak low-trequency EMP expo-
sures of intact animals with different initial
states the reaction of the same type 1s
formed under involvement ot a certain fre-
quency. Experiments by L.P. Barsukova
have shown that with an increase in the
EMP frequency observed 1s an effect of
successive transition from one reaction to
another (training-activation-stress) similar
to what happens when building up the
VMF intensity. These facts suggest that

there 1s the existence of a mechanism re-

sponsible for converting a frequency (exter-

nal setting rhythm) into a strength (measure
ot action) and vice versa (Garkavi L.IKh.,

Kvakina E.B., 1985). As a result of interre-
lations between the internal and external
rhythms 1n a bio-system, we obtain a syn-
chronization of the processes contributing
to the integration of the biological system,
1.e. providing its integrity and stability (Bar-
talanfi L., 1973; Blekhman M.I., 1971;

Putilov A.A. 1987).
From the theoretical principles of activation

theory, development ot the activation reac-
tion, determining the processes of rapid
mobilization of energetic and plastic
trophic resources, may be characterized as
an optimally synchronized state of all the
subsystems in an organism. This statement
is supported by a high level of the processes
coordination by the CNS (inhibition and
excitation, with a slight prevalence of the
latter), the endocrine system (balanced in-
crease in endocrine glands functional activ-
ity without any elements of suppression)
and the thymicolymphatic system (hypet-
plastic — within the norm — lymphotid tissue
reaction). Even in the peripheral systems
(skin, striated muscle complex, blood) in the
organism, the activation reaction, synchro-
nizing influence caused by MF exposure, 1s
clearly manifested. Thus, A.K. Mulatova
succeeded 1n detecting an increase in the
functional activity of peripheral nervous
formations. While under stress detected are
sions of over-stimulation up to destruction
of nervous elements in the skin and the
muscles, and under the training reaction
identified 1s a moderate impregnation of
nerve fibers and endings, under the activa-
tion reaction caused by VMF observed are
an increase in the number of the detectable
nervous formations, an intensification of
impregnation of the nerve fibers and
beaded nodes along the nerve fibers in the

form of neuroplasm leaks.

Owing to the desynchronization of the
processes and deep disorders 1n activity of
the main homeostatic systems in an organ-
ism under the tumor growth conditions,
considered has been a possibility of home-
ostatic correction using weak EMP of not
one specified frequency, but of a complete
program of frequencies, including a suc-
cessive set of frequencies of accord-arpeg-
gio type and different structural sublevels
(subcellular, cellular, tissue), close to their
own natural oscillation frequencies (en-
dogenous biological rhythms). Composing
such program of the EMP exposures has
achieved the main goal, namely, to provide
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synchronization of the processes on the in-
tegrated organism level and an identifica-
tion of the bio-system control perspective

in case of tumor development
(Shikhlyarova A.I., 2001).

Preliminary experiments in animals with-
out tumors detected significant capabilities
of the homeostatic correction in case of
the EMP of weak intensity (0.1 — 1.0 mT)
within the programmed frequency modes
(0.03, 0.3, 3.0, 9.0, 50, 150, 450 Hz). Noted
was a significant increase in the trophic and
plastic potential of the thymicolymphatic
system  balanced with physiological
strengthening of the endocrine glands ac-
tivity. The results ot the experiments in 150
rats-tumor bearers (with the moculated S-
45) demonstrated the possibility of a long-

term maintenance of the normal total

number of the leukocytes and the leuko-
oram, the normal biogenic amine content
in blood and adrenals, the normal 1im-

munological markers and the normal en-
ergy exchange in the liver and the brain in
laboratory rats in comparison with the re-
ference cohort data. It has been reported
that the main resulting factor ot etficacy ot

the EMP trequency modes 1s significant re-
tardation of growth and regression of the
tumors. The tumor volumes in the refe-
rence group have been recorded to be 2.0-
2.5 times higher than the same in the
experimental groups subjected to the pro-
posed exposure treatment.

A significant increase in the anti-tumor ef-
fect, namely, regression of the tumors in
80% of the cases, was noted, when com-
bining the EMP exposure with the cytosta-
tic injections that demonstrated the
modulating influence ot the frequency sig-
nals on chemical agents injected

(Shikhlyarova A.l., Garkavi L.Kh.,
Kvakina E.B., Barsukova 1. P, 1990).

Thus, the conducted studies allow evalua-
ting the influence of the accord of the
EMP frequencies, adequate to the various
organism sublevels oscillation frequencies,
as a factor responsible for synchronization
of the processes, increasing the system sta-
bility in case of the tumor development.
The prospects for such studies for main-
taining and strengthening the bio-system
space-time-related interconnections in the
anti-tumor protection management 1S evi-
dent, since the studies may contribute to

directing external tield exposures in con-
cordance with the evaluation of the main

parts of the nervous system, the endocrine
and 1mmune systems state for the purpose
ot their correction.

Actually, obtained are the evidences for the
regulation, the harmonization and the anti-
stressor nature of the processes of unspe-
cific anti-tumor resistance increase under
the ultra-low frequency magnetic field ex-
posures, namely, re-arranging ot energetic,
free radical and synthetic processes, an ac-
tivation ot cellular and humoral mecha-

the

synchronization of the endocrine system

nisms  of immune  system,
activity and restorattve morphotunctional
transtormations in the brain [29].

To summarize the above, we can conclude
that starting with consideration of the com-
plete scope of research on the MF anti-

tumor phenomenon, revealing the MF

exposure mechanism on the level of ge-
neral adaptational reactions and identitying
the law of pertodicity of these reactions on
ditferent reactivity levels, studying the elec-

tromagnetic exposure anti-tumor etfficacy
scale and ending with the modern investi-
gations ot exo- and endogenic tield inter-
relations, based on the mntrinsic biological
rthythms and the synchronization, the
essence of our pioneering theory 1s associ-
ated with obtaining of more knowledge of
the organism adaptational activity and the
potential possibilities to control it. The
above theoretical and practical experience
creates a good foundation tor a wide appli-
cation of the MF exposure as an independ-
ent or an additional option 1n an ettective
treatment in oncology:
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