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Dear readers!
As distinct from the previous issues, the
present one is devoted to the therapy. It
is logical because an adequate therapy
should follow an accurate diagnosis. We
cannot consider the cardiovascular sys-
tem and its performance as an isolated
item. The same is applicable to the
other physiological organs and systems
in an organism. 
Everything is interrelated, intercon-
nected or interlinked with each other.
Therefore, the systems oriented ap-
proach therapy, - and this issue is de-
voted to this challenging concept, - is the
very important factor to maintain the
normal hemodynamics and the proper
performance of  the heart and the blood
vessels in the human organism. 
Our current issue deals with fundamen-
tal theoretical and applied aspects of  the
activation therapy. Everyone knows
what is stress and how it affects the
heart. It is also well known that H. Selye
was the pioneer who described stress in-
fluences on complex of  changes in the
organism. However, we think of  partic-
ular value is the contribution of
L. Garkavi and her colleagues, first of
all, E. Kvakina and M. Ukolova, to a
better understanding of  all the variety

of  the responses by an organism to ex-
ternal and internal stimuli. They have
succeeded in creating a new science: the
activation therapy. A lot of  the credit
must go to this research group who has
discovered new laws, created the rele-
vant axiomatic system and originated
the logics for an analysis of  applicable
qualitative and quantitative indicators.  
The Periodic System of  the Organism
States developed by L. Garkavi is really
unique. Everyone who becomes familiar
with her System realizes that its impor-
tance cannot be too strongly empha-
sized. Suffice it to say that, as with the
case with chemistry, the further develop-
ment of  which is unthinkable without
D.I. Mendeleev’s Periodic System of
Chemical Elements, the same should be
predicted for medicine which cannot ad-
vance without L.K. Garkavi’s Periodic
System of  the Organism States. Millions
of  different internal and external factors
influence our organism everywhere and
anytime, but the organism always re-
sponds by generating only five reactions,
completely described by L.K. Garkavi.  
The use of  the activation therapy in
treatment of  cardiovascular diseases sig-
nificantly increases treatment efficacy
because of  the therapy effect produced

by the organism itself, under involve-
ment of  the organism natural, the most
efficient, reactions. Under the activation
therapy, the performance of  the im-
mune system in the organism is pro-
vided in the most perfect way. It is
especially evident in sports medicine
and critical care. Therefore we believe
some activation therapy practices de-
scribed herein would be of  interest for
our readership.     
The present issue highlights not only
scientific aspects of  the discoveries, but
it is also concerned with the researchers’
life. It is thrilling to learn more about
brilliant researchers who have made
great discoveries in science. L.K.
Garkavi being one of  the brilliant cre-
ative persons belongs to the cohort of
outstanding scientists, and it is the mat-
ter of  fact that her research contribu-
tion has been recognized throughout
the world.
We are sure the activation therapy will be
a useful tool for many cardiologists for
finding solutions on some hot issues they
are facing in their everyday’s practice. 
We wish you every success in learning
more about the scientific breakthroughs
and discoveries!

Editorial Board, Cardiometry

L. Garkavi and her colleagues have succeeded in creating a new science: the activation therapy. Rostov-on-Don, the 80th.

EDITORIAL



cardiometry .n
et

www.

Adaptive screen 
for every desktop,
touch pad and
smartphone

Free download
and share with
your colleagues



6 | Cardiometry | No.7 November 2015

and later in Kislovodsk, where he
headed the clinical department of  the
State Balneology Institute.
Being loved by her relatives, Lyubochka
keenly perceived and acquired the
knowledge of  the world around her, in
all its diversity, by gaining a more pene-
trating insight into the environment:
from logical argumentation by her par-
ents, the talented medical experts, up to
enjoying the beautiful landscape and na-
ture in the Kislovodsk region, where he
lived with her mother and father.
However, Lyubochka’s childhood was
not absolutely cloudless, and at the age
of  11 she had to face some hardships
of  the war time, namely, separation
from her parents and the necessity to be
evacuated under supervision by her aunt
Lida, by train in heated vans, designed
for transportation of  goods, but not
people to Alma-Ata. Those terrible
years of  the war and the difficult post-
war period induced in all children of
that generation unchildlike seriousness,
readiness to act independently and be-
come decision-makers.
Everybody was sure Lyubochka would
be a physician. She was able to cham-
pion her own theoretical ideas and con-
cepts, and that was the driving force to
study medicine at the Rostov State Med-
ical University, where she graduated
with honor in 1953. Later, the young
Lady Doctor was assigned to the city of
Magnitogorsk, where she had been
working for 3 years as a physician at a
Health Care Unit at an industrial factory
there. It was the very time, her young
days, when she gained her expertise as
theorist and researcher, based on her
early experience in therapy of  diseases,
built upon her own observations of  the
condition of  her numerous patients and
effects of  medications administered by
her. Her valuable practical experience
was successfully combined with free-
dom of  thought, insightful vision of  in-
terrelationship, similarities and
differences between some individual
constituent elements in a certain set of
events or parameters in research.
But before highlighting her scientific
potential and outstanding scientific
achievements, I just would like to throw
light upon her purely human nature and
her strong female character. It is need-

It is rather impossible to realize what
the star constellation was in the Rostov-
on-Don sky on January, 25, 1930, but it
was just that winter frosty day, St. Ta-
tiana's Day according to the Russian Or-
thodox Church calendar, when a little
daughter with a gentle name Lyubov
was born in the family of  Khaim and
Sophia Garkavi. For the little girl de-
fined was the brilliant destiny to become
an outstanding thinker, artist and poet,
genetically substantiated with a power-
ful talent of  her parents. Her father was

a great scientist, a neurologist, a pio-
neering neurosurgeon, who developed
the world's first surgical approaches to
brain diseases treatment. As far back as
1927, when working in Rostov-on-
Don, he developed a new cisternal
puncture technique which was recog-
nized by the medicine community as an
effective operational approach in treat-
ment of  neurosyphilis, traumatic brain
injuries that was of  great importance
due to a lot of  injuries in soldiers during
the Great Patriotic War. That young
professor actively developed new surgi-
cal aspects of  neuropathology at a neu-
rological clinical institution in Gorky

About Lyubov Garkavi
by Alla I. Shikhlyarova

Lyubov Garkavi, MD. Originator of adaptational reaction theory & activation therapy.

EDITORIAL
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tation, as she remembered it from her
childhood, should be consisting of
mom, dad and children, but her fate was
happily decided in the other way.
Lyubochka wanted to have children,
loved them, communicated openly with

her friends’ and colleagues’ children and
grandchildren and could easily speak a
common language with them. Later,
when her predestined global mission of
the prominent researcher became clear,
she offered a brilliant idea of  the reac-
tion of  activation followed by her pio-
neering theory of  the adaptational
reactions in an organism, and she trans-
lated her personal human love into her
own original discoveries treating them
as “her children”.
But let us return to the chronology of
the events: another very important key

less to say that we do very much respect
her as the originator of  the classic acti-
vation therapy, but it should be noted
that everyone was able to try how pow-
erful her charm was.
Her slender figure and luxuriant bush

of  curly reddish hair did not leave any
chance for other candidates at beauty
contests which were held (even in those
years !!!) among the girls in Rostov-on-
Don. Her charming smile completed
the impression, but her best, most per-
fect disarming tool was, of  course, her
intelligence, and no one could be com-
pared with Lyubochka in this respect.
Many admirers tried to win her favor,
but it happened that she had only one
loving man in her life for decades and
that man did not become her husband.
Every family according to her interpre-

moment in the life of  Lyubov Garkavi,
namely, getting a job at the Rostov-on-
Don Oncology Research Institute
(RORI) in 1956, should be noted. The
matter was that a year before, at RORI,
by the Order of  the Ministry of  Health
Care of  the Russian Federation of  the
former Soviet Union, an experimental
department, including a lab for patho-
physiology, was established that was
headed by Doctor of  Medicine, Profes-
sor Maria Alexandrovna Ukolova. Af-
terwards, she became the Deputy
Director of  the said Research Institute
and proposed a new research project
"The role of  neuroendocrine changes
in tumor process". Taking into account
the crucial role of  the brain and its
structures, particularly the hypothala-
mus, in the organism neuroendocrine
regulation, the dissertation topics on
"Impact of  hypothalamic stimulation
on the growth of  inoculated sarcoma
culture lines" were assigned to young
researcher Lyubov Khaimovna
Garkavi, who successfully defended her
PhD thesis 1962. Actually, it has be-
come the starting point for Garkavi’s
further profound research of  laws and
regularities of  the organism reactions
to external and internal stimuli, which
were conducted using her original,
most sophisticated pathological model
of  tumor growth. Upon 6 years of  her
deep analytical work, completed by pas-
sionate research talent of  Lyubov
Mikhailovna (L.H. Garkavi asked her
colleagues to use such a patronymic), a
great result, namely, an understanding
of  the mechanism of  resistance of  the

Lyubov Garkavi, a thoughtful scientist… disarming everybody with her charm.

The powerful creative research team at RORI (from left to the right): 
Mikhail M. Petyaev, Lyubov Kh. Garkavi, Jury N. Bordushkov, Elena B. Kvakina.
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organism protection systems to tumor
growth, was achieved. An original,
strictly ordered logical concept of
changes in developing general unspe-
cific adaptational reaction, that Lyubov
Mikhailovna called "activation", was
completely described in her doctoral
thesis "Adaptational reaction of  activa-
tion and its role in the mechanism of
anti-cancer effect of  the hypothalamus
stimulation" which was successfully de-
fended in 1969. Her absolutely unique
intuition and her unquestionable intel-
ligence in developing fresh ideas of  the
existence of  a previously unknown
physiological groundwork for the or-
ganism anti-tumor resistance were the
cornerstones in making her great scien-
tific discovery we’ll discuss below.
The RORI leaders appreciated very
much the great advance in Lyubov
Mikhailovna’s scientific projects. Upon
the reorganization of  the experimental
department, established were three in-
dependent research laboratories, and
L.H. Garkavi headed one of  them
(being responsible for development of
new anti-tumor drugs and studies of
drug effect mechanisms). The two
other laboratories were responsible for
cancer biophysics (headed by Prof.
Petyaev M.M., later by Prof. Kvakina
E.B.) and experimental hormone ther-
apy of  tumors (headed by Bor-
dyushkova Y.N.).  Thus, the former
M.A. Ukolova’s small experimental de-
partment her students worked at, like a
good fruit tree in a garden, producing
a successful crop, has generated a lot of
research ideas and developed strong
branch structures for further scientific
growth in studying hot topics in oncol-
ogy and conceptual theory in medicine
in general.
Lyubov Mikhailovna Garkavi’s research
opened a new scientific field based on
the discovery of  " Pattern of  develop-
ment of  qualitatively differing general
unspecific adaptational reactions of  the
organism / Scientific Discovery Regis-
tration Certificate No. 158 issued by the
Committee on Inventions and Discov-
eries at the Council of  Ministers of  the
USSR, 1975). Her colleagues, compan-
ions and both friends E.B. Kvakina and
M.A. Ukolova were among the co-au-
thors of  the discovery. 

The above mentioned triumvirate had
a powerful creative potential, and every
scientific team member, demonstrating
the best individual qualities, has con-
tributed to an improvement and a re-
finement of  the joint research work
results. The original mechanism of  the
scientific co-operation and co-author-
ship was built upon Lyubov
Mikhailovna’s fine intuition, flash re-
sponse & feedback ability, creative in-
spiration to compel her colleagues to
bring ideas into fruition, and high mo-
tivation to trigger creative activity in sci-
ence; the unique mechanism of
scientific collaboration joined the ency-
clopedic knowledge of  Elena Borisovna
accompanied by her thorough selection
of  literature, capability of  ordering
ideas and texts and systemacy and a
deep philosophical basis of  Maria
Alexandrovna supported by her
methodogy techniques, outstanding
diplomatic qualities & skills and a wide
social network in science as well. Each
of  these bright individualities has made
a great contribution to the advance-
ment of  the discovery, which has be-
come an important milestone in the
development of  the modern Russian
national scientific school of  physiology
to continue the high scientific traditions
of  Pavlov, Sechenov, Speransky and
other great scientists who worked in
Russia.

The creative atmosphere at the RORI
laboratories and an original interpreta-
tion of  the experiment results were fa-
vorable to opening a free way to the
scientific discovery and developing the
pioneering adaptational reaction theory.
A qualitatively new step in the theory
advancement was the proper under-
standing of  the periodicity and depend-
ence of  different adaptational reactions
on the value (strength, dose) of  a stim-
ulus as an active factor in a wide range
of  intensities.
All those studies were highlighted in
hundreds of  scientific publications
(more than 700), 3 editions of  the
monograph “Adaptational reactions
and organism resistance”, 17 inventions
and methodical recommendations.
Lyubov Mikhailovna supervised more
than a dozen of  the dissertations, and
she was a Member of  the RORI Scien-
tific Council and Ad Hoc Panel Com-
mittee. She was awarded with the Medal
“For Valorous Labour”, the Badge of
the Honoured Inventor of  the USSR,
High Achiever of  Healthcare and the
Order of  Friendship.
Lyubov Mikhailovna was not only an
outstanding scientist. Her talent was
like a diamond with many fine facets
maximizing brilliance and sparkle. The
pictures painted by her on the shore of
the river Don or at the Azov Sea, in a
park or at home, when looking at the

Ceremony of granting the Registration Certificate of Scientific Discovery 
“Pattern of development of qualitatively differing general unspecific adaptational 
reactions of the organism “ to Lyubov Garkavi (1976, Rostov-on-Don, Russia).
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bunch of  lilies or lilacs, are full of  love
to life and nature. She created more
than 60 pictures of  small and large for-
mat, reflecting not only her view, but
also an impression that passed through
her great, world-loving soul. The same
feeling comes, when reading her poems.
In a small collection of  poems called
"In my soul ..." captured are the real
bright moments of  her life, human re-
lations, sketches on the beauty of  na-

At the cradle of the great science: activation therapy. Alla Shikhlyarova is conducting
blood count in rats to determine the types of adaptational reactions. A standard set
of lab equipment at that time: a conventional microscope, a clock, a bucket and a
simple seat. The 70s, Rostov-on-Don, Russia.

ture and some philosophical reflections.
These poems were as easy as her
breathing was, as her light steps were or
as ripples of  her laughter were.
We ought to give thanks for all fortune
because we enjoyed the opportunity to
communicate, to be trained by and sim-
ply live for many years with such a
beautiful creation of  God, whose name
is Lyubov! We are lucky people to have
had the honor to work under the gentle

supervision by the great scientist, the
thinker, the fine creative nature and ex-
tremely wise woman, whose name was
Lyubov Mikhailovna Garkavi.
We would be grateful to readers if  they
would accept our essay which is rather
of  emotional nature and cannot be
treated as a scientific report. But our in-
tention is to represent to you the live
rhythm of  her heart, mind and life.
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Going back 
into the 1970s

Alla I. Shikhlyarova in Rostov-on-Don, Russia. Hans Selye in Montreal, Canada.

At that time Hans Selye in Montreal, Canada, described the General Adap-
tation Syndrome (GAS) model, including the partially defined stress.  At the
same time, the Russian researchers in Rostov-on-Don completed the defini-
tion of  stress and discovered the other 4 adaptational reactions by an organ-
ism, which are as follows: the reaction of  training, the reactions of  calm and
elevated activation and the reaction of  over-activation. The Russian scientific
team has pioneered in developing a new science: the activation theory, which
is based on its own laws & regularities, axiom system and logic.
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Abstract
The paper reveals logical relationships between events, facts and results of research
studies and exemplary materials of practical applications of the adaptational reactions.
It is demonstrated that the stress reaction by H. Selye and the anti-stressor type
adaptational reactions by Lyubov Kh. Garkavi, Elena B. Kvakina and Maria A. Ukolova
have become the cornerstone in development of scientifically grounded approaches
to control of the organism states.
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The physiological sense of  an or-
ganism adaptation to external
and internal influences lies in the

maintenance of  homeostasis and, con-
sequently, the viability of  the organism
under almost any conditions it is able to
adequately respond to. Adaptation
changes (more or less
pronounced) occur in
the organism in a reac-
tion to almost any
change in the external
and internal environ-
ment.
The theory of  adapta-
tion is inseparably
linked with the re-
search works by
H. Selye [1] devoted to unspecific organ-
ism adaptational reactions to an impact
of  an excessive intensity (called stress re-
actions) and the resulting functional
changes (stress syndrome) and condi-

tions (stress). The importance of  the
proposed theory of  the role of  stress
(reaction) in the organism adaptation
[1-6] was so great that it was further ir-
revocably and unconditionally accepted
by a huge army of  his followers.
The concepts of  the existence of  the

other unspe-
cific organism
adaptational
reactions (ex-
cept stress)
were proposed
later [7, 8].
The priority
of  the creation
of  a harmo-
nious system

of  general organism reactions to influ-
ences and actions of  different intensity
belongs to Garkavi L.H., Ukolova M. A.
and Kvakina E.B. (1968-2002). They
have succeeded in proving the existence

of  reaction archetypes formed as a re-
sult of  evolution, which are alternative
to the stress. Johann Wolfgang von
Goethe wrote: ”Some separate segments
are very often available at the hands of
scientists, but the sacred thread to con-
nect them is always very hard to find”.
The Russian scientists have found the
thread and integrated all the ideas on the
quantitative and qualitative law of  the
organism reaction into their new prom-
ising theory.

History of  scientific discovery
Registration Certificate No.158 for Sci-
entific Discovery "Pattern of  develop-
ment of  qualitatively different general
unspecific adaptational reactions of  the
organism" was issued to Garkavi L.H.,
Ukolova M.A. and Kvakina E.B. in
1975. The discovery formula begins
with the following words: "Experimen-
tally determined, previously not
known, law of  development of  quali-
tatively different general unspecific
adaptational reactions by the organism
to the factors of  external and internal
environment..." (Fig.1).

So, let us say a few words about the his-
tory of  the discovery. Professor Maria
Ukolova supervised research on neu-
roendocrine disturbances in tumour
growth at the Rostov-on-Don Oncol-
ogy Research Institute and the experi-
mental department created by her. To
study the role of  the hypothalamus in
the tumour process, she offered to her

Life at all stages of  its deve-
lopment is "a continuous adap-
tation... to the conditions of  the
existence", that is, life is a con-
tinuous process of  an adapta-
tion to constantly changing
environmental conditions.
Ivan M. Sechenov 

″

Figure 1 | Registration Certificate No. 158

REPORT

″

Submitted: 15 June 2015. Accepted: 22 July 2015. Published online: 30 November 2015
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student, young and talented Lyuba
Garkavi, to use electrical signals
sent through the electrodes im-
planted in the rat brain. Numerous
experiments began. Firstly, it was
necessary to properly introduce
the electrode into the tiny rat hy-
pothalamus and then monitor the
reaction in the rat by varying the
magnitude of  the electrical signal.
And there appeared the first en-
couraging results: under low threshold
values of  electrical stimulation in rats
with implanted malignant tumour a
complete (!) resorption of  cancer cells
were observed. But the disease was in its
initial stage in that case, and what if  to
take animals with progressed tumours
and increase the stimulation? But fol-
lowing that way, on the contrary, the
strong stress strimulation of  the hypo-
thalamus definitely caused an increased
tumour growth. Thus, it has been shown
that stress contributes to the progres-
sion of  the disease. Only stimulation of
the middle-scale intensity led to regres-
sion of  the malignant tumour. Under
the conditions, the reaction of  activation
was developed, that was discovered and
described by Garkavi L.Kh.
Then it was necessary to understand, in-
terpret the obtained data and move on.
Hans Selye discovered and substantiated
the first unspecific systemic reaction of
the organism: the reaction of  stress. Sci-
entists of  the Rostov-on-Don Oncology
Research Institute (RORI) Professor
Garkavi L.H., Ukolova M.A. and Kvak-
ina E.B. substantiated in detail and de-
veloped the second after Selye
fundamental discovery in the field of
general physiology, recognized as far
back as 1975. Of  course, we are refer-
ring to their Scientific Discovery No.
158. Its essence consists in the detection
of  other fundamental reactions of  the
organism to external stimuli (moderate
and low intensity), and the authors called
them the “training” and “activation” re-
actions [9-12].

Living dialectics
Stress and the reactions of  training, ele-
vated and calm activation are considered
to be four qualitatively different physio-
logical states. Each of  them has its own
set of  indicators at all hierarchical levels:

from the molecular level up to the
higher mental ones.
The first state of  the organism as a
whole was described by Canadian scien-
tist Hans Selye in 1936. He demon-
strated that the organism responds to
the stimuli of  any quality, but to the
stimuli of  supramaximal quantity it re-
sponds with the standard non-specific
reaction called stress. A characteristic set
of  changes (lymphopenia, immunosup-
pression, mucous membrane ulcers in
the stomach, elevated levels of  gluco-
corticoids with a sharp decrease in min-
eralcorticoids, cessation of  sex
hormones release, etc.) develops regard-
less of  what chemical, physical, or psy-
chological factor caused the
abnormality. Then any reaction to any
stimulus began to be considered as a
stress. Ignored was the fact that the
stress state is extremely unfavorable,
leads to death and develops only under
stimuli that are life-threatening owing to
their intensity.
Stress is a state (or such general unspe-
cific adaptational reaction), when the or-
ganism perceives the external
environment as seriously life-threatening
conditions. Firstly, tremendous excita-
tion rises at the centers of  the regula-
tion; energy is released (it is necessary to
run from the tiger, to jump over the
fence, to survive after the poisoning,
etc.); the organism consumes the most
valuable proteins; oxidative phosphory-
lation is suspended at all; the immune
cells and lymphoid tissue are resolved;
blood vessels constrict; anti-inflamma-
tory hormones increase, and, of  course,
the organism saves everything that is not
needed for momentary survival, for ex-
ample, suppressed are production of  sex
hormones and germ cells and reduced
is libido; memory and attention to
everything, except life-threatening ob-

The human organism can success-
fully fight diseases under natural
conditions. So, the only thing we
need to understand, what organism
and conditions we should have for
this purpose.
E. I. Roerich. 
"Living ethics"

jects, are disturbed. If  the stress condi-
tion lasts for a long time, the protective
inhibition occurs, and then it leads to de-
pletion and death. 
Training is a state when there are no life-
threatening circumstances available:
there are no dangerous microbes or ex-
treme temperature fluctuations in the
environment, or there is no necessity to
grow, mature or learn anything. Indica-
tors of  hormones, immunity, sexual and
physiological activity are in the lower
half  of  the normal range. The shift to-
wards anabolic processes is characteris-
tic. Soft predominance of  the
glucocorticoid function of  the adrenal
cortex over the mineralcorticoid one
provides the anti-inflammatory potential
increase, and protective inhibition in the
central nervous system creates the favor-
able state of  rest.
Calm activation is a state of  a young,
healthy, learning organism. Timely in-
tense reactions to external and internal
stimuli are typical. Indicators of  the im-
mune, hormonal and other systems are
in the upper half  of  the normal range.
The main distinguishing feature of  this
state is that all the functions are aimed at
improving the organization of  the sys-
tem as a whole. Increased are the levels
of  the mineralocorticoids. If  this state
lasts for a long time, rejuvenation and re-
habilitation occur.
Elevated activation seems to be externally
similar to the calm activation. Physiologi-
cal activity is typical for both states. The
indicators of  the immune system, the
hormonal activity and energy metabo-
lism are elevated. Under the elevated ac-
tivation they are in the upper half  of  the
normal range and higher, and under the
calm activation they are only in the
upper half. Healing of  damages and re-
sorption of  tumors occur in both states,
but faster under the conditions of  the
elevated activation reaction. The princi-
pal difference is that the organism has
one main goal under the elevated activa-
tion, and it ignores all other goals for the
sake of  that one (in case of  the calm ac-
tivation the main goal is always to main-
tain harmony and the same well-being
of  every subsystem in the organism). 
In case of  the elevated activation, the
central nervous system determines the
current main goal. It may be an urgent

″
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exam preparation or victory in sports
(external goals); or it may be some inter-
nal goals: to eliminate bone fracture, to
resolve a tumor, to cicatrise the ulcers,
to adapt to the conditions in the Far
North regions... The organism ignores
other functions in this case. The surplus
of  the energy to achieve the pre-speci-
fied goal is supplied by the other subsys-
tems.
The state of  elevated activation is not as
harmonious as the calm one, and it is
not suitable for long-term recovery, re-
juvenation and life extension, but it is es-
sential for the rapid relief  of  dangerous
processes and coping with a great variety
of  complex and difficult problems oc-
curing in our life.

Periodic law of  nature
The gradation of  the reactions accord-
ing to the scale of  "absolute values",
being the logical result of  a huge
amount of  joint scientific work com-
pleted by the research laboratories
headed by L. H. Garkavi and E. B.
Kvakina, hundreds of  their experiments,
deep thinking and a lot of  sleepless
nights, led to a scientific discovery of
the periodic law of  development of
general unspecific adaptational reactions
by an organism. The essence of  the law
is the regular and periodic repeat of  the
adaptational reactions (training, calm ac-
tivation, elevated activation, stress) in
different parts of  the scale of  the ab-
solute values of  exposure intensities,
when changing the intensity (strength,
dose) of  a stimulus in a very wide range.
The researchers have determined the pe-
riodic dependence of  the general unspe-
cific adaptational reactions on the
stimulus dose and showed that all pos-
sible physiological conditions of  the or-
ganism can be displayed in the periodic
table that is similar to the Mendeleev’s
one.
What is meant by the periodic system in
physiology?
Four types of  different states of  an or-
ganism in a repetitive sequence are
found in each period.  In this case, “a
step” is a measure of  power of  an influ-
ence (as to the chemical elements peri-
odic table, the step is determined by one
unit change in the atomic nuclear
charge). In physiology this measuring

value is equal to 1.19. The exposure
dose should be multiplied by this value
to obtain the next state of  the organism.
Every period is characterized by its own
stress, training, and etc. Stress of  the
last, sublethal period is described by
Selye. Stresses of  the other periods,
namely, activation and training, are de-
scribed by Garkavi, Kvakina and
Shikhlyarova [12-18]. Knowing the cur-
rent state of  the organism it is possible
to describe the performance of  its
higher nervous activity, the immune sys-
tem state, the correlation of  hormones,
the nature of  intra-mitochondrial redox
state, the cell membrane structure, the
emotional mood, the appetite, the preg-
nancy history, i.e. any parameter that de-
pends on the general state of  the
organism. In brief, both in physiology
and chemistry, all the object properties
are determined by the respective peri-
odic table according to a certain table
cell the object is located in (Fig.2).
The periods in the physiological table
correspond to the levels of  reactivity of
the organism, which can be designated

as “the floors”. This term is used be-
cause the same state is repeated in dif-
ferent periods as a reaction to stimuli of
a variying intensity. If  the state appears
as a reaction to a weak stimulus, the re-
activity is considered to be high, and, on
the contrary, if  a stimulus is strong, the
reactivity is judged to be low.  
Based on some experimental models of
tumor growth, the periodic relationship
between anti-tumor efficacy of  influ-
ences and exposures of  different nature
(including magnetic fields, pharmaco-
logical neurotropic drugs and biostimu-

lants) and their intensity (dosage) has
been substantiated, and the nonlinear
multi-optimum nature of  this effect has
been defined [13]. In the course of  bio-
physical research, the said regularity has
been also detected considering the level
of  tissues, cells and subcellular struc-
tures. The observed periodicity in reac-
tions on the level of  tissue allowed
obtaining an anti-tumor effect upon ex-
posure with low dose chemotherapy to
provide local stress in the tumor, but
avoiding at the same time damage on the
level of  the organism [14] as a whole.
It has been revealed that it is just the sta-
tus of  mitochondrial energetics that is
of  critical importance for realization of
an anti-tumor effect for various levels of
reactivity. Barsukova L.P. and
Maryanovskaya G.Y. have shown that
energy supply in tumor progression is
characterized by low rates of  oxidation,
when the use of  the existing reserves of
energy-generating substrates is blocked.
Normalization of  energy metabolism
occurs with tumor regression. Sheiko
E.A. has studied some indicators of  pe-

ripheral blood lymphocytes state which
bear witness to a reduction in the syn-
thetic and enzymatic activity of  lympho-
cytes in acute and chronic (tumor) stress
or different degree of  the lymphocytes
functional activity elevation in the anti-
stress reactions, that is strongly pro-
nounced in the reaction of  activation of
high levels of  reactivity, leading to tumor
regression. 
Electroencephalographic research by
Korobeinikova E.P. and Protasova T.P.
gives evaluation of  the encephalon func-
tional state with the use of  the advanced

Figure 2 | Periodic table of types of adaptational reactions vs.
Periodic table of chemical elements

Legend: T – reaction of training
CA – reaction of calm activation
EA – reaction of elevated activation
S – stress
OA – over-activation

T1 CA1 EA1 S1 OA

T2 CA2 EA2 S2 OA

T3 CA3 EA3 S3 OA

... ... ... ... ...

Li Be B C N O F Ne

Na Mg Al Si p S Cl Ar

K Ca Ga Ge As Se Br Kr
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methods of  EEC topographic mapping,
including complex procedures of  digital
EEG processing. The evaluation of  the
EEG dominant rhythm is used for se-
lection of  the most effective influences.
Mulatova A.K. and Evstratova O.F. have
described the accurate morphological
characteristics of  the organs of  the
thymicolymphaticus and endocrine sys-
tems, the encephalon cortex and the hy-
pophysis during development of  the
said reactions on the different levels of
reactivity.

Diagnostic tools used in the discovery
There are a lot of  further parameters in
the organism showing its adequate
health status, e.g. indicators of  activity
of  the thymus, the adrenal glands, the
spleen, the immune system, correlations
of  hormones, some features of  energy
metabolism, etc., but it is not expedient
to check every of  them.  Leukogram has
been found to be the most valuable
health parameter in the organism since
it reflects the general state of  the organ-
ism, in other words, a vast complex of
myriads of  parameters.  
Selye was the first who proposed to ob-
serve homogeneous changes in blood
cells under the stress conditions. It is
known that aneosinophilia, lymphope-
nia and leukocytosis are diagnosed
under acute stress. Lymphopenia with
the presence of  eosinophils indicates the
chronic stress condition.
Garkavi L.Kh. et al. were the first who
offered a method of  the determination
of  the adaptation reactions type by the
percentage of  lymphocytes and their
correlation to segmented neutrophils as
the basis for an assessment of  the influ-
ence of  the complex of  stimuli. 
Since white blood cells can be consid-
ered as the organism hormonal state
markers, such approach allows using the
leukogram both for an objective evalua-
tion of  the influence by the entire com-
plex of  environmental factors on the
organism and for an identification of
the state of  the organism resistance to
the influence under consideration.
Moreover, the application of  this
method may allow using the leukogram
for actual control of  the organism resist-
ance with targeted transferring of  the
organism from a state of  less favourable

reaction to a better one, by graduated
loading.   
The information value of  the he-
mogram for testing of  the adaptation re-
actions has been confirmed by
multiparametric correlation and regres-
sion analysis [15]. It has been proven
that the signal element in the hemogram
indicating the type of  the reaction is the
number of  lymphocytes, while the other
integral components (eosinophils,
monocytes, neutrophils) are the indica-
tors of  the adequacy or tension of  the
respective reaction and characterize the
level of  reactivity (see Table 1). A new
synthetic criterion, namely, a coefficient
of  correlation between the anti-stress
reactions and the stress (К=АС/С) has
been offered which makes possible to
assess treatment efficacy. 

What is the essence of  activation
therapy?
Thus, an organism of  a human individ-
ual or an animal, considered as a whole,
is found to be in each period of  time in
one of  the following states: training,
calm activation, elevated activation,
over-activation or stress, as suggested by
the respective stages or “the floors” in
the periodic system of  physiological
states. Each state has its own complex
of  indicators on every hierarchical level,
i.e. from the molecular level up to the
mental one. These indicators have been
studied during 20 years by different re-
search institutions and clinics, and the
applicable regularities of  the complex
manifestations of  the relevant indicators
in each given state have been revealed.
At speciziled workshops, physicians can
be trained in application of  the concepts
of  the activation therapy, so they will be
able to identify the complexes of  the key
indicators. The theory of  the activation

therapy offers new ways how to trans-
fom, convert, change or avoid some ini-
tial pathologic states, providing us with
proven practices. It has made possible to
develop the activation therapy capable
of  recovering health in patients with dif-
ferent diseases.     
The target of  the activation therapy is
normalizing of  general unspecific back-
ground in an organism with low doses
of  adaptogens, or physiotherapy proce-
dures, or any other influences and expo-
sures. To achieve the target, it is
necessary to properly optimize an indi-
vidualized activation therapy mode, con-
sidering the type of  the initial state in a
patient (training of  a certain stage, or ac-
tivation of  a certain stage, etc.).   
It all results in general health recovery
and training of  the organism to cope
with possible devations which may
occur in its different systems with the
use of  its own potential. This is the basis
for a stage-by-stage reduction and final
stopping of  medication because of  the
improved health state of  the patient to
be treated.   
The activation therapy includes admin-
istration of  some natural remedies or a
physiotherapy procedure to be strictly
performed according to an individual al-
gorithm, i.e. a schedule that should cor-
respond to the initial type of  the
patient’s health state defined by the pe-
riodic system. The therapy algorithm is
considered to be of  primary impor-
tance, and means used are treated as the
matter of  secondary importance.  
The activation therapy may be applied
as a method to accompany the conven-
tional treatment. In this case, an en-
hancement in the treatment efficacy
reflects in the following:
1) a reduction in medication therapy and
drug doses;

Age / character UARO Stress Training Calm activation Elevated activation Over activation

3 – 5 years < 29,5 29,5 – 37,5 38 – 45 45,5 – 57 > 57

6 – 9 years < 25 25 – 32 32,5 – 40 40,5 – 51 > 51

10 – 13 years < 23 23 – 30 30,5 – 38 38,5 – 48 > 48

14 – 16 years < 20,5 20,5 – 28,5 29 – 36 36,5 – 46 > 46

Adults < 20 20 – 27,5 28 – 34 34,5 – 44 > 44

Table 1 | Lymphocytes percentage in peripheral blood in humans as indicator of
unspecific adaptational reactions of organism (UARO) for different age groups
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2) an increase in the therapeutic effects
as compared to those produced with
high dosages in medication;
3) favorable effects are observed in
greater percentage of  the cases;
4) induced remission of  coexistent dis-
eases, not subjected previously to any
treatment, that is a distinctive feature of
the unspecific therapy only, i.e. “a favor-
able side effect” of  the activation ther-
apy, that means general recovery. 
This approach has been found to be ef-
fective against a wide range of  diseases.
But the most important is the fact that
this approach is the only effective way
to improve the state of  hopelessly ill pa-
tients. In such cases, when even power-
ful medicine does not work, when the
organism system has been already heav-
ily disorganized by unsuccessful at-
tempts to influence on some individual
functions therein, only a careful removal
of  stress, using adaptogens prescribed
individually according to some specific
algorithms, might be the remedy. It has
been detected, that as long as a human
individual is alive, no matter how critical
his state is, he remains a highly-sophis-
ticated self-organizing system subject.
Consequently, as long as the system
exists it can be subjected to any expo-
sures to enhance its self-organization
function and reduce the chaos in the
regulatory systems. There is always a
chance available that the brain will un-
dertake its responsibility to regulate the
internal environment in the organism
and make it more harmonious, than it is
the case with strong drugs (affecting
some separate organism systems only).
The activation therapy is a slow-rate
treatment. It should be taken into ac-
count that the process of  normalization
of  one function or another might take
some weeks, months or even years. But,
in this case, it is important that the func-
tion is being normalized by the organ-
ism itself, and thereupon it remains
normal for a long time. For this purpose,
the current status of  the organism
should be monitored every month be-
fore to proceed to the next therapy al-
gorithm.  
Every physician being aware of  the the-
ory of  the adaptation reactions is able to
select and optimize an appropriate algo-
rithm to provide the required therapy in-

dividualization. The essence of  the al-
gorithm is to involve a stimulus expo-
sure once or twice a day, according to an
individual schedule, considering the pa-
tient’s initial state and his/her specific
characteristics. The stimulus can be ei-
ther of  physical or pharmacological
type. For instance, liquid adaptogens are
easiest to dose. 
Research has identified the role of  bio-
rhythms of  oscillation processes on the
cell and membrane levels in formation
of  the anti-stress adaptational reactions.
It has become a groundwork for use of
alternating magnetic field at different
frequencies inherent to various hierar-
chical levels in the human organism.
Such approach has allowed developing
a new treatment technology based on
applications of  the programmed modes
of  very low-frequency magnetic field ex-
posures with the use of  innovative mag-
netotherapy device Gradient-2. It has
contributed to development and imple-
mentation of  new methods intended for
combined therapy of  oncological pa-
tients which, under the conditions of
the special drug therapy, allow reducing
intoxication, correcting the state of  the
organism regulatory systems and in-
creasing their functional reserves, im-
proving the therapy results and life
quality. Development of  such synchro-
nizing modes of  magnetic field expo-
sures has led to increasing its anti-tumor
efficacy.

Exemplary cases: oncology
The negative aspects of  cancer surgical
treatment (hemorrhage, narcotization,
intoxication, pain syndrome, etc.) cause
the development of  the surgical stress
that has an extremely hard effect on the
organism due to to its severity and
acuteness. Very often it is just the surgi-
cal stress that prolongs the tumor stress
effect. Such extraordinary situation in
the organism provokes suppression of
the state of  the regulatory systems, over-
loading of  the detoxification systems,
and under the circumstances, cell and
tissue depots of  metabolic substrates,
enzymes and vitamins are exhausted.
H. Selye believed that protection costs a
lot.
The alternative to the surgical stress at
various stages of  the surgical treatment

is a formation of  an anti-stress barrier,
i.e. an involvement of  the capability to
develop adaptational reactions of  phys-
iological type, namely, training, calm ac-
tivation and elevated activation.   
The necessity to apply the activation
therapy at various stages of  the cancer
surgical treatment has been supported
by our own research and studies by
other clinicians focusing on application
of  extremely low frequency magnetic
fields (ELF MF), SCENAR-therapy and
bioenergetic substrates (succinic acid
(SA)). Thus, the above factors of  the ac-
tivation therapy applied in pre- and post-
operative period in treatment of
colorectal cancer patients have con-
tributed to normalization of  homeosta-
sis regulation on the level of  the
hypothalamus first of  all, that has been
indicated by evident decrease in quantity
of  asymmetries in both paired points of
modified measuring profile according to
Dr. R. Voll's method. General organism
energization has been improved with
formation of  the anti-stress reactions
that is the main goal of  the activation
therapy. A complex application (ELF
MF+SCENAR+SA) has been found to
be the most effective for an improve-
ment of  the postoperative state and an
increase in the patients’ life quality. SCE-
NAR+SA have been identified to be en-
ergizing and stress-limiting enough in
case of  palliative operations [16]. 
Special attention should be paid to the
evidence data on the application of  the
regulatory anti-stress effects of  ELF MF
exposures in the early postoperative pe-
riod in lung cancer patients [17]. The
central exposure to ELF MF, when the
brain (hypothalamus projection area) is
exposed thereto, determines the forma-
tion of  an integral response of  the or-
ganism, i.e. development of  the
physiological anti-stress reactions,
namely, the reactions of  training, calm
activation and elevated activation, in
96% of  patients in the main group.  Be-
sides, some of  the supporting evidence
for a system-forming and synchronizing
effect of  ELF MF comes from the indi-
cators of  the basic endogenous rhythms
of  electric activity of  the brain, the α-
rhythm first of  all, which is enhanced
upon the magnetic field therapy.  Prog-
nostically favorable effect of  ELF MF



16 | Cardiometry | No.7 November 2015

has been also detected according to the
indicators of  the β-rhythm, the fronto-
central localization of  which is associ-
ated with the processes of  the brain
biopotential synchronization. The EEG
indicators in lung cancer patients after
surgery and the post-operative unspe-
cific activation therapy with the use of
ELF MF are found to be in correlation
with the indicators of  the calm activa-
tion anti-stress reaction, which is con-
sidered to be leading among the general
adaptation reactions.   
An analysis of  the obtained results
shows that the application of  the ELF
MF activation therapy is capable of  re-
ducing the rate of  complications (pneu-
monia, cardiovascular and pyoin-
flammatory complications) by half, the
metastasis frequency is decreased, and
the five-year life patient rate for patients
with initial stage of  tumor process in
lung becomes higher (Fig.3). 
The magnetic field exposures used in
the complex treatment of  patients with

malignant brain glioma have produced
pronounced anti-stressor effect. It has
induced the dominance of  the reaction
of  training, the reaction of  calm and el-
evated activation that was reported in
73,4% of  the cases. Recorded is also a
decrease in the share of  stress by 2,9
times, that supports an increase in coef-
ficient K AC/C by 10,8 times, as com-
pared with the respective level in
chemotherapy or radiotherapy without
use of  ELF MF exposures (Fig.4).
The said treatment conditions with in-
volvement of  the activation therapy has
produced the 93,3 % clinical efficacy by
comparison with 40% in the reference
group; the total two-years life patient
rate has increased by 2,4 times, and the
two-years recurrence-free survival rate is
recorded to be increased by a factor of 6.
The activation therapy has promoted an
improvement in chemo- and radiother-
apy tolerability by lowering the hemato-
logical toxicity from 42% to 13%,
reducing the dyspeptic syndrome rate

from 30% to 12%, decreasing the peri-
pheral neuropathy rate from 20% to 10%
and relieving considerably neurological
toxicity syndroms, including sensation
abnormalities, motor and motor speech
disorders in the post-chemotherapy pe-
riod of  time. 
Thus, taking into consideration the
above examples, demonstrating the ef-
fects produced by the activation therapy
factors in post-surgery patients with
cancer in different locations, it can be
concluded that, no matter what the na-
ture of  an influence or an exposure is,
whether some physical factors (ELF
MF, SCENAR exposures) or some bio-
chemical substrates (succinic acid) are
involved, we deal with a formation of  a
certain unspecific constituent product
to induce an increase in efficacy of  the
specified anti-tumor-targeted treatment,
namely, oncological surgery. At the
same time, the ability of  a patient to
withstand stress, the ability to recover
and prolong the anti-stress pattern of
the adaptational reactions enables the
activation therapy to be among the
“must-have” protection and physio-
logical rehabilitation tools when the or-
ganism is under the conditions of
tumor-progression-induced and sur-
gery-dependent stress.

Post scriptum
It is generally accepted practice in the
present medicine to provide a wide and
often unjustified use of  antibiotics, hor-
mones and other strong synthetic drugs,
which disorder and disarrange the self-
regulation system in the human organ-
ism. The conventional medication is
capable of  producing an immediate,
spot-like relieving, but not the curing ef-
fect, so that the patients with chronic
diseases have been increasing in their
number.
Actually, the regulation in the organism
on the level of  the general unspecific
adaptational reactions of  an anti-stress
type (the reaction of  training, the reac-
tions of  calm activation and elevated ac-
tivation) represents the self-organization
by executing of  the targeted, evolu-
tionirly selected, universal life programs,
showing their physiological adequacy
with respect to external and internal ex-
posure factors. As opposed to extremely

Figure 3 | ELM MF therapy: improvement in lung cancer surgery outcome

Figure 4 | Pronounced differences in K AC/C values after complex treatment in
combination with central (brain) exposure with ELF MF for brain tumor patients
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strong stress stimuli, the priority of  ex-
posures with a relatively weak and “mid-
dle-scale” moderate strength is
indubitably important for maintenance
of  the stable heath status that has been
justified by the long-term research work
by the Garkavi’s school of  scientific
thought.
The research work completed by the
Rostov-on-Don Oncology Research In-
stitute results in offering a pioneering ef-
fective methodology of  the activation
therapy to maintain health of  popula-
tion and provide active rehabilitation
and treatment of  various diseases either
as a single therapy option or in combi-
nation with the conventional therapy,
that contributes to a substantiable in-
crease in efficacy thereof. The re-
searchers have pioneered in
development of  rather simple activation
therapy programs, open to public, which
involve applications of  biostimulants
and physical factors of  electromagnetic
and electrical exposures.
This is a system of  measures, built upon
the theory, considering sex, age, initial
conditions, nature and severity of  dis-
ease and a lot of  other factors of  indi-
vidual sensitivity of  every patient. The
scientific discovery made about thirty
years ago has allowed us developing our
own PC-assisted Program AntiStress to
control low-dose biostimulant therapy
patterns according to specific algo-
rithms, with Eleuterococcus, Ginseng,
Rhodiola rosea root,  Schizandra chinen-
sis and other organic plant extracts with
equivalent effects.
By this expedient, the activation therapy
offers capabilities of  treating a great va-
riety of  diseases, and this type of  treat-
ment may be considered to be true cure
because curing is managed not by a
physician, but by the organism itself. It
is of  no concern what treats or cures,
much more important is the outcome:
upon self-recovery, a more profound
long-term effect is always observed.
And a fundamental understanding of
the theory of  adaptational reactions
makes possible to provide an individu-
alized dosage pattern of  a drug (when
the conventional drug dosing is not ef-
fective for a patient), taking into account
the patient’s actual physiological status,
and obtain effective results therefrom.
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existence and, therefore, the stress reac-
tion was consolidated in evolution' Hans
Selye himself  defined stress as a stereo-
typical reaction to a harmful agent of
any nature. In other words, the fore-
ground is occupied by the strength and
inadequacy of  the stimulus, since any
strong stimulus may be damaging. In re-
lation to such stress, Selye clearly de-
scribed a complex of  changes in the
body, in particular, the triad: involution
of  the thymus, enlargement of  the
suprarenals and ulcers in the gastroin-
testinal tract accompanied by lymphope-
nia. It is precisely in this sense that we
use the word "stress". Later, Selye intro-
duced the term "eustress", but the spe-
cific complex of  changes was not
described for it and ideas on the
strength of  the stimulus became
blurred.
Chronic stress' widespread in our time,
sharply lowers resistance and forms the
unspecific basis of  a number of  diseases
of  the century. If  any magnetic field
produced only stress, then it could not
be used in treatment. 
We embarked on study of  the influence
of  an e.m.f. on the body, when, along
with stress, a further u.a.r.b. is described;
the anti-stressor reaction of  “activation”
[8], developing in response to the action
also of  stimuli differing in nature, but
less intense and characterized by a quite
different pattern in the body with no el-
ements of  damage. unspecific resist-
ance, unlike stress, steadily rises. Simple
signal indicators of  reactions by analogy
with stress have been found - from the
leukogram.
We investigated the effect of  an u.l.f. v.m.f.
from 0.1 to 50 mT and from 0.001 to 1000
Hz, and also a c.m.f. to 250 mT. In the ex-
periments we used over 8000 white rats,
adults (10-15 months) and old (28-32
months), and with experimental tumours.
As well as animal experiments, over 4000
persons were exposed to the therapeutic
action of  magnetic fields. They acted first
and foremost on the head in view of  the
high sensitivity of  the central nervous sys-
tem (CNS) and, especially the hypothala-
mus and also on other parts of  the body,
taking into account the reflex influence.
Exposure varied from 10 s to 20 min daily.
The functional activity of  those subsys-
tems of  the body, which characterize stress

To better highlight the materials we represent a fragment of an article published in
Biophysics Vol.4l, No.4 ,pp 909-916, 1996
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Abstract
It is shown that the mechanism of action of magnetic fields at body level is based on
the development of unspecific adaptational reactions of the body - stress and anti-
stressor reactions; elevated activation, calm activation and training. The character of
the changes in the body and its subsystems (reaction pattern) is determined by the
type of unspecific adaptational reactions of the body developing under the influence
of a magnetic field. In the presence of stress the parameters of homeostasis go be-
yond the norm and protection is interwoven with damage; in anti-stressor unspecific
adaptational reactions of the body on training, changes are observed within the lower
half of the zone of the norm, on calm activation the upper half and with elevated ac-
tivation are somewhat higher than normal. The dependence of the type of reaction
on the value of magnetic induction and frequency is periodic: as these parameters
change, there is regular repetition of the unspecific adaptational reactions at different
levels of reactivity of the body. The unspecific adaptational reactions of the body at
high reactivity levels (to weak ultralow-frequency magnetic fields) are more
favourable, low reactivity levels (strong magnetic fields) have the features of tension
and desynchronization. The anti-stressor unspecific adaptational reactions of the body,
especially activation of high reactivity levels, raise unspecific resistance in contrast to
stress, with no elements of damage and no waste of energy and exert an anti-tumour,
protective (in relation to toxic preparations and in irradiation) and are rejuvenating
effect, promoting self-organization. The patterns of the unspecific adaptational reac-
tions of the body match the behaviour of complex non-equilibrium systems.

The influence of  both the natural
electromagnetic background and
the technogenic electromagnetic

pollution of  the environment is widely
known. There has also been an increase
in the number of  publications on the
therapeutic application of  electromag-
netic fields (e.m.f.). Therefore, it is nec-
essary to clarify the patterns of  the
influence of  magnetic fields on the
body. We have in mind in the first place
investigations at the level of  the body as
a complex non-equilibrium oscillatory
system. Leading researchers consider
that the prime cause of  the influence of
the magnetic fields are whole body reac-
tions and study of  them is promising
and no less fundamental than explo-
ration of  the physicochemical mecha-
nisms. Such a "macroscopic" level is
fundamental in synergetics.

This paper describes the patterns of  the
influence of  magnetic fields of  varied
intensity and ultralow frequency (u.l.f.)
of  varying magnetic fields (v.m.f.) and
constant magnetic fields (c.m.f.) on the
body in terms of  the theory and practice
of  unspecific adaptational reactions of
the body (u.a.r.b.).
In study of  the influence of  an e.m.f. of
different ranges at body level, the un-
specificity of  the effects has always been
noted. This suggests that the mecha-
nism of  its action is based on stress,
since for a long time stress was the only
known u.a.r.b. No account was taken of
the fact that stress (distress) is an u.a.r.b.
to strong, unfavourable factors and,
therefore, contains not only signs of
protection and adaptation,b ut depres-
siona nd even damage. This is biologi-
cally justified for agents threatening
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and the activational reaction was investi-
gated.
Already after a single exposure to a v.m.f.,
the patterns studied differed for different
parameters of  the v.m.f. and in the animals
with a different initial state. Together with
the stress pattern detected in some cases,
in most animals we noted the activational
reaction pattern: in the CNS, predomi-
nance of  physiological excitation (instead
of  inhibition or over-excitation in stress);
in the thymus-lymphatic system, stimula-
tion of  lymphoid tissue; in the endocrinal
system, absence of  hypersecretion of  glu-
cocorticoids on simultaneous stimulation
of  the thyroid and sex glands, and the min-
eralcorticoid function of  the adrenal cor-
tex, depressed in stress. In the leucogram
instead of  lymphopenia characteristic of
stress, we observed an increase in the num-
ber of  lymphocytes to the upper boundary
of  the norm. In fact, the whole pattern fit-
ted into the upper half  of  the zone of  the
norm, apart from secretion of  glucocorti-
coids, present in its lower half. When the
activational reaction was divided into calm
and elevated with different patterns, these
reactions were also isolated on exposure to
the v.m.f.
On exposure to a constant magnetic field
(less often, to a varying magnetic field), an-
other complex of  changes was found, cor-
responding to the "training" reaction
pattern; in the brain, predominance of  pro-
tective inhibition; in the thymus-lymphatic
system, signs neither of  depression nor of
marked stimulation; the functional activity
of  the thyroid and sex glands and the min-
eralocorticoid was within the lower half  of
the zone of  the norm and of  the glucocor-
ticoids in the upper half. The number of
lymphocytes in the leucogram was within
the lower half  of  the zone of  the norm. 
Thus, on exposure to the magnetic fields
we identified four types of  u.a.r.b., each of
which was characterized by a multiplicity
of  variables of  states and by the same mag-
nitude of  the parameter of  order - percent-
age content of  lymphocytes. A high
correlation of  this parameter and the set
of  variables of  state has been demon-
strated.
No rigid relation was established between
the biotropic parameters of  the magnetic
field and the character of  the u.a.r.b. There-
fore, to maintain the same reaction, it was
necessary to alter daily the "dose" (induc-

tion, frequency, exposure) correlating it by
feedback with reference to the signal indi-
cator (parameter of  order). With change of
the reaction, i.e. at the points of  instability,
the parameter of  order changes and in
conformity with it the whole pattern, i.e.
the change of  reactions may be rated as a
non-equilibrium phase transition and the
different reactions correspond to "mixing
regimes", by which are understood stable
cycles of  work of  complex systems similar
to limiting cycles.
Analysis of  the results of  the investigations
of  u.a.r.b. on exposure to a magnetic field
over the whole range studied revealed pe-
riodic regularity of  development of  the
u.a.r.b. As the intensity increased or de-
creased by the same constant magnitude,
the main types of  u.a.r.b. were regularly re-
peated in the same order at different levels
of  the reactivity of  the body (r.l.) or
“stages”: training - calm activation – ele-
vated activation- stress. The same periodic
dependence of  the u.a.r.b. on dose
(strength) was also found by us in relation
to other unspecific factors. The reaction
coefficient (r.c.) was determined: the value
by which it is necessary to divide or multi-
ply the dose in order to pass to an adjacent
reaction. The r.c. varied from 1.1 to 1.25.
Change of  the reactions was performed by
the body discretely. With variation in fre-
quency, the r.c. was less (about 1.06) but
such a distinct dependence could not be
detected over the whole frequency range
and with variation in exposure a distinct de-

pendence was observed only up to 20 – 30
min. Thus, homonymous u.a.r.b. may de-
velop into biotropic parameters of  the
magnetic field differing in absolute terms,
although at each r.l. training becomes a rel-
atively weak factor, activation a relatively
medium factor and stress a relatively strong
factor.
Wherein lies the similarity and differ-
ence in the homonymous u.a.r.b. of  dif-
ferent r.l.? The main properties,
including the parameters of  order, per-
sist, as does the correlation between the
main variables of  state. However, as the
r.l. diminishes, the signs of  tension and
desychronization in the work of  the
subsystems appear and becomes
stronger (Fig. 1), particularly sharply
marked in stress. Thus, homonymous
reactions with change in r.l. undergo
topologically invariant transformation.
Similar results were obtained both at cell
level in study of  the functional state of
the lymphocytes of  the peripheral blood
(Fig. 2) and, at subcellular level in study
of  energy exchange in the mitochondria
of  the liver and brain (Fig. 3) for expo-
sures both of  the head and other parts
of  the body. As may be seen from Fig. 3
(high reactivity level (<1.0 mT)) in the
training reaction, processes of  accumu-
lation of  succinic acid (SA) predominate
- the main energy providing substrate-
and moderate rates of  phosphorylation
and high readiness of  the mitochondria
for work. On activation, a high level of

Figure 1 | Patterns of the adaptational reactions of different reactivity levels on exposure
to a magnetic field. On the opposed axes are indicated the parameters of the oppositely
directed charges (I): l and l’, anticlotting and clotting blood systems respectively; 2 and
2', thyroid and sex glands respectively; 3 and 3’, mineralo- and glucocorticoids; 4 and
4', CNS of excitation and inhibition; 5 and 5’, mass of thymus and suprarenals respec-
tively. II, Designation of the zone of the norm, III, IV, high and low reactivity levels re-
spectively. Reactions: a, f, training; b, g, calm activity; c, h, elevated activity; d, i, acute
stress; e,j, chronic stress. The values of the indicators are given in arbitrary units. The
parameters of the anti-stressor reactions at high r.l. (weak u.l.f. v.m.f. and c.m.f.) are en-
circled (norm) - harmonic reactions. Desynchronization in stress and reactions of low r.l.
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exchange is observed and the processes
of  accumulation and consumption of
SA are balanced. In stress there is active
consumption of  SA with elements of
depletion, with no elements of  break-
down, appearance of  the oxalacetic lim-
itation of  hyperactivity of  succinic
dehydrogenase (SDH). For a low reac-
tivity level (30-50 mT) in the training re-
action, predominance of  processes of
accumulation of  SA is observed, a rise
in the rate and time of  phosphorylation,
and the appearance of  o.l., i.e. signs of
imbalance. On activation, intensification
of  phosphorylation, high utilization of
SA and elements of  imbalance are ob-
served: acute stress- sharp stimulation
of  the processes of  phosphorylation,
not held in check by deep o.l., unre-
quited SA requirements, low energy
shift, depletion of  reserves; chronic
stress- slowing of  the processes of
phosphorylation, blocking of  the con-
sumption of  endogenous SA, low en-
ergy shift, elements of  breakdown in the
respiratory chain of  the mitochondria.
Reactions of  high r.l. were induced by
u.l.f. v.m.f. up to 1.0 m T. With increase
in the induction of  c.m.f., the training
reaction developed at ever lower levels.
With use of  different v.m.f. frequencies,
a difference was established between the
direct influence on the brain and the pe-
ripheral parts of  the body. Thus, u.l.f.
v.m.f. with a frequency above 50 Hz ex-
erted a less favourable effect on the head
than a v.m.f. of  lower frequency (high

r.l.). At the same time for the peripheral
action the v.m.f. even to 1000 Hz with
low induction (to l0-20 mT) could elicit
harmonic reactions.
The resistance of  the animal-tumour
bearers on ageing also changed non-lin-
early but as a whole on exposure to
weak u.l.f. magnetic fields, resistance
rose more: greater percentage inhibition
(on training) was observed with com-
plete regression of  the tumours (on ac-
tivation, specially elevated) on exposure
to a v.m.f. to 10 mT (sarcomere 45, as-
citic tumour of  the ovary, tumours in-
duced by 3,4-benz-α-pyrene). Combined
application with chemotherapy pro-
tected the body from its stressor influ-
ences and increased the regression of
the tumours to 100%. Normalization
occurs not only at systemic level but also
extends to cellular and subcellular levels.

Figure 2 | Patterns of lymphocytes of the peripheral blood in different adaptational
reactions of different r.l. under the influence of a magnetic field (I): l, SDH, l’, LDH: 2,
histamine/serotonin; 2’, of T-cellular/B-cellular immunity activity; 3, lymphocytes (%);
3', segmented nuclear neutrophils (%); 4, volume of the nuclei of the lymphocytes;
4', α = RNA/DNA. II, Designation of the zone of the norm; III, IV, high and low reactivity
levels, respectively. Reactions: a, d, training; b, e, activation; c, f, g, stress, acute and
chronic stresses, respectively. Harmonicity in anti-stressor reactions of high r.l. and
desychronization in stress and at low r.l.

Thus, the luminescent-spectral charac-
teristics of  the lymphocytes normalizes:
the parameter α in the lymphocytes in-
creases (the ratio of  mono- and bihelical
nucleic acids synthetic activity according
to Karnaukhov) and its spectral charac-
teristic approaches normal; the ratio of
histamine and serotonin in the lympho-
cytes and neutrophils diminishes and en-
ergy exchange in the mitochondria
normalizes. In old animals, a v.m.f. in-
ducing the development of  a harmonic
activational reaction exerts a rejuvena-
ting effect (Table 1).
Ways have been worked out for employ-
ing v.m.f. in the treatment of  cancer in
humans both used alone (in the case of
skin cancer) and, combined with tradi-
tional methods. The antitumour effect
could also be enhanced with a consider-
able lessening of  the side effects of
chemoradiative therapy and irradiation
(Table l). Thus, from many years of  re-
search it may be concluded that the
mechanism of  action of  a magnetic field
on the body is based on the periodic sys-
tem of  u.a.r.b. Non-linearity and the
polyextremal nature of  the action of  a
magnetic field become understandable
when viewed in terms of  the u.a.r.b. the-
ory. Absence of  an effect of  a magnetic
field on living systems finds an explana-
tion from these angles: if  the magnetic
field induces the development of  har-
monic anti-stressor reactions, the basis
of  the norm, this is often rated as the
absence of  an effect (the effect is
masked). The influence of  such mag-
netic fields is most noticeable against the
background of  disturbance and decline
in resistance. The absence of  a visible

Table 1 | Raising the unspecific resistance in anti-stress reactions of high reactivity levels

Resistance lowering factors With.the condition of development of activation or training of high 
reactivity levels

Cytotoxic substancesor radiation 

1. Absence of depression of haemopoiesis and other secondary 
phenomena, subjective sense of well being

2. Increase in the survival rate, fall in morbidity

Tumours Regression and resorption

Signs of rejuvenation

Ageing (rats)

l. Increase in the acrivity of the thyroid and sex glands,
mineralocorticoids

2. Fur smooth and white; eyes bright

3. Restoration of the cycle (females) normalization of production 
or egg cell and ovarian hormones

4. Normalization of spermatogenesis (males)
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effect may also be connected with the
presence of  the system of  areactivity.
Anti-stressor u.a.r.b., like stress, devel-
oped in the course of  evolution to
maintain homeostasis in the condi-
tions of  continuous changes in the
factors of  the internal and external
medium over a wide intensity range.
The fine changes in the value of  the
acting factors found reflection in for-
mation of  the periodic system of
u.a.r.b. (quantitative-qualitative prin-
ciple of  adaptation). The e.m.f. were
a fundamental factor under the influ-
ence of  which living nature evolved.
The detection of  the periodic regular-
ity of  the development of  u.a.r.b. in-
dicates that the organism reacts as a
single self-organizing system. In the
reactions of  low r.l., a number of  un-
coordinated processes appear and the
level of  self-organization sharply
drops. This is accompanied by an in-
crease in entropy and a reduction in
the volume of  the informational in-
teraction with the environment (Fig.
4a). ln contrast, in the training and,
especially activational states of  high
r.l., the subsystems are characterized
by high orderliness and synchroniza-
tion, which is sustained by the active
interaction with the medium (Fig. 4b)
and is the main factor of  self-organi-
zation. The u.a.r.b. of  high r.l. pro-

mote optimal synchronization of  the
subsystems of  the body and self-or-
ganization.
The ability of  the organism to re-
spond to a small stimulus, like a con-
trolling factor, is connected with the
properties of  complex systems far
from equilibrium, even when there are
strong stimuli. We have shown that on
persistent activation, the body be-
comes able to choose from the many
influences impinging on it (compris-
ing strong and unfavourable, inclu-
ding the surrounding e .m.f.), the
most advantageous and beneficial,

raising its resistance and level of  self-
organization.
Thus, a magnetic field may be both
harmful and useful, depending on the
type of  u.a.r.b. and r.l. Therefore, with
the aid of  a magnetic field, one may
protect oneself  from its damaging ac-
tion. The e.m.f. is an instrument of
exploration precisely of  the hierarchi-
cal level at which its action is studied.
Thus, study of  the mechanisms of  ac-
tion of  the magnetic field at body
level furthers understanding of  the
processes of  self-organization of
complex living systems.

Figure 3 | Pattern of the energy exchange of the mitochondria for different u.a.r.b. of
different r.l. under the influence of a magnetic field (I): l, fund of endogenous SA; l’
production of SA; 2, Ksa = Vsa / Vinit ; 2’, low energy shift; 3 and 3’, time and rate of
phosphorylating respiration, respectively; 4, oxalacetic inhibition;4', uncoupling co-
efficient. II, Designation of the zone of the norm. III, IV, High and low reactivity levels,
respectively; a, d training reaction; b, e activation reaction; c, f, g stress, acute and
chronic diseases, respectively. 

Figure 4 | Adaptational reactions and self-organization. Involution of the system and dis-
organization in reactions of low reactivity levels induced by strong agents (a). Evolution of
the system in anti-stressor reactions of high reactivity levels induced by weak agents (b).
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Formation of  the scientific out-
look is a complicated multi-
staged process of  accumulation

of  knowledge treated by the philosophy
laws as follows: the law of  the negation
of  the negation, the law of  the unity and
conflict of  opposites, and the law of  the
passage of  quantitative changes into
qualitative changes.  These simple gen-
uine dialectics approach capable of  in-
terpreting all properties, phenomena
and complex processes in biological and
social life is considered to be the funda-
mental instrument for science.
The theory of  adaptational reactions in
an organism that was developed by
Russian researches L.Kh. Garkavi, M.A.
Ukolova and E.B. Kvakina is a good il-
lustration of  the quantitative-qualitative

concept of  adaptation of  an organism
to changing factors in the external and
internal environments. The elaboration
of  a justified concept on how to control
human organism states was built upon a
scientific discovery made by the above
researchers (Scientific Discovery Regis-
tration Certificate No. 158 issued by the
Committee on Inventions and Discov-
eries at the Council of  Ministers of  the
USSR to L.Kh. Garkavi, M.A. Ukolova
and E.B. Kvakina) which describes pat-
terns and regularities in development of
adaptational reactions by an organism,
including anti-stress reactions, as listed
below: the reaction of  training  (L.Kh.
Garkavi, M.A. Ukolova and E.B. Kvak-
ina 1969), the reaction of  calm activa-
tion and the reaction of  elevated

activation (L.Kh. Garkavi 1968), and, as
this takes place, every reaction refers to
a certain specific state of  the human or-
ganism [1, 2-12].
Canadian scientist Hans Selye opened a
new chapter in medicine since he pio-
neered in overcoming the psychological
barrier of  the primacy of  quality and
specifics, suggesting the primacy of
quantity in nonspecific response of  an
organism to a stimulus. Fascinated by
the idea of  non-specifics, Selye concen-
trated all his efforts on proving his
rather incredible suggestion that there is
always a stereotypical response by an or-
ganism to stimuli varying in their quality.
Selye’s discovery of  a stress reaction to
strong gross harmful exposures of  any
nature was a breakthrough in science: he
pioneered in developing a theory of
pathology by describing stress as a ge-
neral adaptation syndrome (H. Selye,
1968) [13-16].
But at the same time, it should be noted
that stress cannot be treated to be the
only form of  the reaction of  an organ-
ism within a wide range of  influence in-
tensities. A subdivision of  nonspecific
response by the organism in terms of
quantity parameters led to a detection of
other archetypes of  reactions, i.e. the re-
actions of  a category identical to stress
(general, unspecific and adaptation reac-
tions), but which should be considered
to be alternative, as to the essence of
changes occurring in the nervous, the
endocrine, the thymus lymphatic and
other systems in an organism. Whereas
stress is a high-price protection by the
organism due to eventual pathological
damages and high-level energy con-
sumption, the anti-stress reactions of
training, calm and elevated elevation re-
sult in physiological enhancement of  the
natural resistance of  the organism by
optimizing the regulatory mechanisms
at all hierarchical levels: from the central
systemic levels up to molecular cell ones
(see Figure 1).
Thus the above proposed structure, co-
vering the four general unspecific reac-
tions, namely, the reaction of  training (to
a weak stimulus), the reactions of  calm
and elevated activation (to a middle-
scale stimulus) and the reaction of  stress
(to a strong stimulus), demonstrates
that, firstly, a response to a stimulus is
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Abstract
The paper presents a brief review on how some concepts on the organism ge-
neral adaptational reactions developed, including their role in increasing the un-
specific resistance in the organism. Demonstrated is periodicity of the patterns of
anti-stressor type reactions (training, calm and elevated activation) and stress in a
wide range of stimulation values. The concepts on the organism adaptational re-
actions and reactivity levels have created the theoretical basis for practical appli-
cations of the activation therapy aimed at health improvement, prevention and
treatment of various diseases, including oncology. Evidence data on the applica-
tions of the activation therapy as a promising approach to the organism state con-
trol are confirmed by the originators of this scientific discovery, their followers
and medical experts.

Keywords
General unspecific adaptational reaction, Resistance, Activation therapy

Imprint
Oleg I. Kit, Alla I. Shikhlyarova, Galina V. Zhukova, Galina Y. Maryanovskaya, 
Lyudmila P. Barsukova, Elena P. Korobeinikova, Elena A. Sheiko, 
Tatiana P. Protasova, Olga F. Evstratova, Tatiana A. Barteneva, Ruslan N. Salatov,
Gennady Z. Sergostiants, Dmitry P. Atmachidi. Activation therapy: theoretical
and applied aspects. Cardiometry; No.7; November 2015; p.22-29;
doi:10.12710/cardiometry.2015.7.2229; Available from: 
http://www.cardiometry.net/issues/no7-november-2015/activation-therapy

REVIEW Submitted: 18 August 2015. Accepted: 14 September 2015. Published online: 30 November 2015



No.7 November 2015 | Cardiometry | 23

formed by an organism in a discrete way
and that, secondly, each reaction makes
its own specific contribution to the re-
gulation of  homeostasis and elevation
of  the resistance level, namely, control
of  the functional state of  the organism
as a whole.
Using a scale with relative units to indi-
cate intensity values of  exposure or in-
fluence factors: “greater” (as compared
to the stressor one) – “less” - “even less
than less”, it is possible to characterize
the sequence of  the adaptational reac-
tions within a certain small range ac-
cording to the said stimulus intensity
scale. If  the reactions are graduated in a
broad range of  absolute values of  expo-
sure factors, and in this case we deal
with a really wide range, that is equiva-
lent to a sensitivity, when “it is necessary
to detect the sound of
the slightest rustling
of  a moving snake
and at the same time
to be capable of  see-
ing a flash of  lightning
without going blind“
(A.M. Molchanov.
Non-linearity in biol-
ogy. Pushchino, 1992,
p. 55),it turns out that
a regular pattern of
development of  the
adaptational reactions
is periodically re-
peated at different lev-
els of  reactivity, i.e. in
different segments
(ranges) of  the ab-

solute value scale of  influence intensi-
ties. When analyzing an organism at the
different levels of  reactivity, revealed has
been a periodical system of  repetitive
occurrence of  the adaptational reaction
tetrad (Fig. 2).
The dialectical principle of  periodicity is
common both to organic and inorganic
nature. To illustrate this fact, the famous
periodic table by Mendeleev should be
mentioned, where the structure of  the
table reflects the particular arrangement
of  the electrons in each type of  atom
and where elements with similar chemi-
cal properties appear at regular intervals.
The same is applicable to the periodicity
of  adaptational reactions detected by us:
the reactivity levels in our periodic table
correspond to the periods in
Mendeleev’s periodic table, and the op-

posite reactions can be compared to the
Mendeleev’s table rows, where the far
right column exhibits noble gases, and
in our case it is the state of  the so-called
areactivity, or a “silence area”.
So, the periodic system of  adaptational
reactions represents a differentiated, bi-
ologically expedient system of  re-
sponses of  an organism to stimuli of
variable values, including absolute values
(the levels of  reactivity) and relative val-
ues (reactions and areactivity at each
level), i.e. it is instrumental for regulation
of  homeostasis (Fig. 3).
After many years of  extensive re-
search, completed by L.Kh. Garkavi,
M.A. Ukolova, E.B. Kvakina and their
scientific school, supported by the staff
of  experimental study labs, clinical divi-
sion of  the Rostov-on-Don Oncology
Research Institute and other large-scale
health care institutions in Rostov-on-
Don and some other cities in Russia,
they have demonstrated the role of  dif-
ferent reactions and areactivity in an or-
ganism in development of  a disease, for
premorbidity and the healthy state. The
above mentioned researchers succeeded
in describing the dependence of  the
physical and psychological state in
human on the type and the nature of  the
adaptational reactions. Based on their
new concepts, they identified new ways
and methods of  control (harmoniza-
tion) of  the functional state of  an or-
ganism by inducing development of
harmonious physiological reactions of
calm and elevated activation that laid the

Figure 1 | Scheme of comparison between the concepts of adaptational reactions: 
H. Selye vs. Lyubov Kh. Garkavi.

Figure 2 | Scheme of the evolution of concepts of the general adaptational syn-
drome on different reactivity levels.
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foundation of  the activation preven-
tion and the activation therapy
(L.Kh. Garkavi, M.A. Ukolova and
E.B. Kvakina, 1979; L.Kh. Garkavi,
M.A. Ukolova and T.S. Kuz’menko,
1990; L.Kh. Garkavi, E.B. Kvakina,
T.S. Kuz’menko and A.I. Shikhlyarova,
2002; 2003).
Our scientific team uses always vari-
ous feedback options in order to trace
efficacy of  applications of  the activa-
tion therapy concept in practice: ana-
lyzed are mass media sources, letters
received by us from medical staff  and
researchers and personal communica-
tion with our patients. We maintain
contacts with medical experts who
have been trained at workshops dedi-
cated to the application of  the activa-
tion therapy, and we believe that it is
of  great importance that many health
care experts share our opinion the most
effective way of  therapy is to initiate
functioning of  all the protection capa-
bilities in the organism.
The theory of  the adaptational reactions
enables us to utilize new criteria of  an
assessment of  health states of  an organ-
ism and evaluation of  efficacy of  the-
rapy tools. Moreover, it makes possible
to substantiate the necessity of  an in-
tense formation of  a favorable non-spe-
cific background, considering every
pathology case individually treated by
the responsible medicine expert and tak-
ing into account the actual sensitivity of
various systems in the patient’s organ-
ism. It has been established that the
most sensitive structures in the human
organism are the nervous, the en-
docrine, the immune and the cardiovas-
cular systems.
Actually, some study reports have
shown that severity of  a pathological
process and the prediction of  potential
health improvement should be consid-
ered to be in a close correlation to the
determined type of  the adaptational re-
action. In this connection, a retrospec-
tive analysis by Dr. Med. Sc. M.L.
Kolomievsky, Chair for Propedeutics in
Internal Medicine at the Pirogov Med-
ical University, Moscow, Russia, fur-
nishes an excellent example thereof
(Assessment, prediction and treatment
of  cardiovascular diseases based on
adaptational reactions).

His studies were carried out in 308 pa-
tients with ischemic heart disease treated
in a cardiology unit, including a modern
cardiovascular intensive care unit, versus
27 healthy individuals as a reference group
(M.L. Kolomievsky Clinical Medicine,
1982, No. 7). During the studies, it has
been demonstrated that the high inci-
dence of  ischemic heart disease can be
usually attributed to the background of
stress or tensioned reactions of  training
and activation, and the tension-free
physiological reactions in the patients
accounted for 4 to 15%. At most severe
IHD stages, stress was reported, and it
was noted the following regularity: the
more severe was the disease, the deeper
was the stress, when more pronounced
lymphopenia and a low level of  reactiv-
ity were observed. As the clinical state
in a patient was improved, the contribu-
tion by stress in the same patient de-
creased and the contribution by the
tension-free anti-stress reactions in-
creased. A comparison between prog-
nostic value of  adaptational reaction
indicators and cardiology tests, under-
taken by D.L. Kolomievsky, kindled par-
ticular interest. The most commonly
encountered relationship was reported
to be a correlation between the ten-
sioned reactions & stress and the corre-
sponding ECG shape changes. In this
connection, it should be mentioned that
for the majority of  the patients, who re-

mained under stress, lethal outcomes
were reported, and for those with favor-
able outcomes recorded were anti-stress
reactions in most frequent cases. The
stable stress condition during the the-
rapy was recorded in 80% of  the MI
lethal outcome patients.
In those cases, when a discrepancy be-
tween the blood test data and the re-
spective ECG evidence was observed
(in some individual cases for lethal out-
come patients), it might be stated the
following: the ECG evidence indicated
that there was a positive coronary activ-
ity dynamics available, but the respective
blood test data marked a deep stress
condition. That demonstrated a higher
informative value of  the blood signal in-
dicators of  the adaptational reaction for
predicting efficacy of  a treatment strat-
egy. Besides, other lethal outcomes were
reported for some patients with normal-
ized ECG upon their release from the
hospital, when stress was identified ac-
cording to the blood test data. The re-
searcher thereon concluded that the
respective signal indicator of  the adap-
tational reactions of  stress, tensioned re-
actions of  training and activation are
instrumental for a complex assessment
of  the health state in a patient and dy-
namics of  a cardiovascular system dis-
ease.
According to experimental data ob-
tained by Ryazan Medical Higher

Figure 3 | Interrelation between the reactivity levels and the human age groups for
the differential approach to the homeostasis regulation.
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School’s scientists L.P. Afrikanov, M.A.
Butov and A.I. Denisov (1985), the cor-
relation between the MI severity and the
nature of  the adaptational reaction in
the patients has been retained even dur-
ing their physiological rehabilitation.
Further studies on the adaptational re-
actions in MI patients in the process of
their rehabilitation under sanatorium
conditions (L.I. Dodis et al., 1983) have
shown that the patients in that group re-
ported no signs or syndromes of  their
disease and were more tolerable to phys-
ical exercises, when they were in the
state of  the reaction of  activation. The
number of  patients with ECG positive
dynamics in that group was three times
higher than that in the “stressor” group
(Rostov-on-Don, data obtained by Car-
diology Division, Sanatorium “Ros-
tovsky”).
Investigations on adaptational reactions
in the late post-MI periods revealed that
the development of  the reaction of  ac-
tivation favors an early recovery of  the
conventional individual sex behavior
(V.G. Smirnov, 1983). So, in an exami-
nation of  98 patients, it has been estab-
lished that the positive emotional state
and the conventional sexual activity are
restored under the conditions of  the re-
action of  activation, and under the ten-
sioned reactions of  over-activation or
stress formed are somatic and sexual
neurotic-like symptom complexes desta-
bilizing the main process in the patients
(G.V. Smirnov and T.G. Smirnova, 1990,
Pedagogical Institute, Saratov). To sum-
marize, our cardiology experts note in
the above cases that there is a complex
positive resetting in the human organ-
ism. This very important factual evi-
dence provides support for the view
that we deal with a systemic nature of
changes under dominance of  the above
mentioned standard-type reactions, es-
pecially the reaction of  activation.
It should be emphasized that the up-to-
date level of  medical equipment and
technologies, particularly in cardiology,
results not only in the most accurate di-
agnostics of  cardiovascular diseases, but
they also are capable of  discovering in-
tegrative mechanisms of  the real-time
adaptation of  an organism and predict-
ing most probable outcome for a pa-
tient [17-20].

Russian researchers M. Rudenko, V. Zer-
nov and O. Voronova are the originators
of  a new fundamental scientific field: it
is cardiometry. This new science is based
on integrated concepts which include
theory of  measuring of  hemodynamic,
bio-physical and biochemical parameters
as components of  the cardiovascular
performance in human. This approach
offers a unique possibility to trace an in-
fluence of  any factor on the heart per-
formance, including medication, or any
other influences, or exposures [21, 22].
The above researchers are the first who
have succeeded in designing and deve-
loping the medical PC-assisted device
CARDIOCODE which is capable of
non-invasively recording and evaluating
of  the actual multi-parameter perform-
ance of  the heart and the blood vessel
system as the key acceptor mechanism
of  the adaptation ability of  the entire
human organism. This scientific
achievement confirms the factual evi-
dence that there is a clear-cut correlation
between the nature of  the changes in
cardiometric parameters, delivered by
the CARDIOCODE device, and the in-
tegral adaptational reaction of  the or-
ganism under examination, that is
decisive for reliability and accuracy both
in diagnostics and an adequately speci-
fied treatment.
In regard to therapy of  cardiovascular
diseases, we should treat the known ex-
amples of  the successful application of
the activation therapy for this purpose.
Experience of  many cardiologists who
have introduced the activation therapy
in practice provides support to the view
that the activation therapy significantly
increases efficacy of  the treatment. Just
one illustration: cardiologist N.N.
Naumcheva (Hospital No.1,
Shchelkovo, Moscow Region) has in-
volved into the classical treatment of
acute MI patients an EHF therapy as an
accompanying treatment option. An
analysis of  more than 300 disease case
records made by the cardiologist has
made it possible to prepare some re-
commendations on how to determine
the type of  the adaptational reaction in
a patient in order to provide an unbiased
assessment of  the curing effects of
EHF exposures. The analyzed data form
the basis for the proper selection of  the

most favorable exposure parameters
(e.g., exposure durations, number of  ex-
posure sessions etc.) to optimize the
treatment effects. It is also offered to
monitor the status of  the respective
adaptational reactions in post-treatment
periods that makes possible to adminis-
ter in time further prevention-type acti-
vation therapy courses that might be
required as soon as stress signs are de-
tected; the activation therapy should be
aimed at development and maintenance
of  the reaction of  calm activation (N.N.
Naumcheva, 1994, 1995).
The activation therapy has a wide appli-
cation in many other fields in medicine.
So, in treatment of  different types of  in-
flammatory and internal diseases, the
maintenance of  the anti-stress reactions
of  calm and elevated activation with the
use of  pantocrin solution and eleuthe-
rococcum extract (proportion 1:10) has
resulted in stable remission both of
main and accompanying diseases for 3-
5 years. The activation therapy with the
utilization of  the EHF exposures has
been recognized to be most contributing
factor to the greatest therapeutic effects
in patients with recurrent pyelonephritis
and genitourinary fistulas, provided that
the reaction of  activation in them is kept
up (D.L. Perepechai, D.V. Kan, T.B. Re-
brova et al., 1994; Moscow).
Of  great concern is also the role of  the
activation theory in surgery and trauma-
tology. It is well known that the surgery-
related stress can be treated as a classical
stress model. It has been established that
under the targeted stimulation of  the re-
action of  activation, a clear-cut increase
in the resistance to the surgery-related
stress takes place (S.Z. Keltskin.  1983,
1984, Moscow). This effect has been ex-
perimentally substantiated on the basis
of  nociception simulation and eleuthe-
rococcum extract dosing in rats that has
been reported to reliably promote a de-
crease in deviations of  the cardiac
rhythm indicators, subject to the condi-
tion that the anti-stress reactions de-
velop. 
Of  special note is the significance of  the
activation therapy in neurosurgery. Yu.V.
Seregin (1983, 1986, Rovno) has offered
methods and equipment designed for
restoration of  motor function in pedi-
atric patients with cerebral palsy, cere-
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brovascular diseases and post-traumatic
brain disorders. The most favorable ef-
fect has been detected in the patients
upon development of  the reaction of
activation: the motor function has been
fully restored in those children who had
been subjected to the conventional ther-
apy with no positive outcome before. In
order to specify the required exposure
parameters, Seregin has elaborated a
mathematical model of  inducing the de-
velopment of  the adaptational reactions
in case when the head is under expo-
sures.
The dependence of  the traumatic injury
dystrophy complications on the nature
of  the adaptational reaction has been
studied by the Traumatology Depart-
ment at the Rostov-on-Don State Medi-
cal Institute (Golubev G.Sh., Lokshina
Y.G., 1983; Golubev G.Sh., 1985). Pro-
fessor Lokshina Y.G., the research proj-
ect leader, the Head of  the Department,
conducted the activation therapy with
local influence on a compound fracture
area with magnetic field that allowed re-
ducing by more than two times the pe-
riod required for the normal healing of
such fractures.
The studies on the adaptational reac-
tions in patients with schizophrenia,
manic-depressive psychosis, involutional
psychosis and secondary encephalitis
have demonstrated the prevalence of
stress for the majority of  the patients.
To relieve the stress condition in a pa-
tient and carry out the activation ther-
apy, applied was an individual
administration of  antidepressants, hor-
mones and adaptogen doses, which were
7-20 times lower than those to be con-
ventionally indicated (Shevelev A.I. et al;
1984). Besides, the doses of  sympto-
matic psychotropic drugs were 3-10
times lower than those to be conven-
tionally used. The clinical efficacy and
cost-effectiveness of  the accompanying
activation therapy has been recorded to
be twice what the conventional treat-
ment delivers that has been confirmed
by the State Inventor Certificate (I.C.
No. 995792 dated 1981).
Y.I. Makeeva (1981) and M.Y. Litvak
(1993) presented some data on their
method for an intensive activation psy-
chotherapy of  lingering neuroses that
was applied within the disease specific

treatment complex. The developers
thereof  believe that some opiate sys-
tems, which keep stress from being de-
veloped, participate in the development
of  the reactions of  activation and train-
ing. The mechanism of  analgesic and
calming effects of  endorphins and
enkephalins represents blocking release
of  dopamine, noradrenaline and adrena-
line that corresponds to the changes in
a mediator link under the activation re-
action induced by low doses of  eleuthe-
rococcus or insulin(Kalinkin L.A.,
Litvak M.Y., 1987; Rostov-on-Don State
Medical Institute).
Y.M. Karash, R.B. Strelkov and
A.Y. Chizhov (1988) offered an effi-
cient method for increasing the unspe-
cific resistance in an organism by
applying intermittent normobaric hy-
poxia. In doing so, obtained were the
health improving and therapeutic effects
for a great number of  severe and con-
ventionally untreatable diseases like neu-
rocirculatory dystonia of  both types,
primary hypertension, ischemic heart
disease, chronic unspecific recurrent
salpingo-oophoritis, menstrual cycle dis-
orders, late pregnancy toxemia in
women with burdened obstetric history,
etc. Upon obtaining the clinical effect of
the activation therapy, a lot of  the other
homeostasis markers were improved:
they are breath holding time, psychic
status, enzyme activity, redistribution of
lymphocyte subpopulations, immuno-
gram, tissue gas exchange, acid-base ba-
lance, gases and electrolytes in blood etc.
[23]. The originators of  this new
method conclude that the new possibi-
lity to intentionally induce the anti-stres-
sor reactions contributes to opening
new fields in prevention, therapy and re-
habilitation of  various diseases, develop-
ment of  methods for increasing the
organism resistance to unfavorable fac-
tors of  the external and internal envi-
ronment (Moscow, Medical Center at
the People's Friendship University, Rus-
sia). 
The activation therapy
has been carried out
with the use of  low
doses of  adrenaline, lev-
amisole, ultrasound or
UHF eddy current de-
vices to provide the thy-

mus area exposure, i.e. the influences
with a great variety of  quality. At the
Military Medical Academy in St. Petersburg,
a targeted pathogenetic therapy of  infiltra-
tive and destructive forms of  tuberculosis
has been conducted (Patent Certificate
No. 1367963 issued to Brazhenko
N.A.; Rybalko V.V., Brazhenko N.A.,
Khavinson V.Kh., 1986; Denisova L.V.,
1990). Established was a direct statisti-
cally reliable dependence between the
adaptational reaction type and the distri-
bution of  tuberculous process, its phase
state and duration of  treatment with tu-
berculostatic remedies [24]. Besides, the
normalization of  the hormonal status
and the inflammatory potential has
made it possible to avoid administration
of  glucocorticoids [25]. In general, in
opinion of  the originators of  this
method, the pathogenetic therapy, con-
ducted under the adaptational reaction
monitoring, becomes controllable and
manageable.
Y.A. Gorgolyuk (Moscow, 1983) shares
their opinion when reporting on his suc-
cessful application of  the activation
therapy in dermatology. R.P. Kikut, M.E.
Liyepa, S.R. Kikute et al. (Riga, 1981)
state high efficacy of  the activation ther-
apy of  optochiasmatic leptomeningitis,
and M.A. Butov (1994) notes the regu-
latory effect of  the anti-stressor reac-
tions in the period of  climacteric
disorders. 
Highlighting the diagnostic and thera-
peutic aspects of  the adaptational reac-
tions in research in the last decade it is
impossible to ignore one of  the most
important medical disciplines: it is sure
oncology. 
At the Rostov-on-Don Oncology Re-
search Institute, “alma mater” of  the sci-
entific discovery of   the law of
development of  the adaptational reac-
tions associated with the names of  re-
searchers L.Kh. Garkavi, I.A. Ukolova,
E.B. Kvakina (1975, 1998, 2001, 2003)
and their followers, under the auspice
and strong support by RAS Academi-

cian, Professor Y.S.
Sidorenko, Director of
FSBI RORI, Professor
O.I. Kit and clinical de-
partment staff,  an ex-
tensive experimental
and clinical basis for de-
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velopment and substantiation of  the ac-
tivation therapy applications in oncology
has been created.
Tens of   PhD’s and doctoral theses pres-
ent the materials supporting expediency
and efficacy of  the applications of  the
activation therapy as an additional treat-
ment in cancer therapy as well as a suit-
able instrument in investigations of
complex changes in the neuroendocrine
and immune status, including signal cri-
teria of  the general unspecific adapta-
tion reactions in the organism [26-30].
Studies on applications of  the activation
magnetotherapy in the conventional
treatment of  inflammatory processes
and malignant neoplasms of  the skin,
the lower lip, organs of  the small pelvis,
the mammary glands and other localiza-
tions are also pioneering (Salatov R.N.,
2001) [31].
S.G. Chilingaryants’ doctoral thesis
(2006) was devoted to the issue of  im-
provement of  some methods of  post-
operative lung cancer therapy. The
researcher treated therein his new
method of  the postoperative magne-
totherapy under low-frequency variable
magnetic field exposure of  the brain oc-
cipital region that was implemented for
the first time in practice, and the protec-
tive anti-stressor effect of  the method
has been clinically verified. 
Adjuvant chemo- and radiation therapy
with exposure of  the brain to magnetic
field, when treating malignant glioma
brain tumors, promoted a decrease in
the cytostatic medication toxicity and a
reduction in undesirable side effects of
ionizing radiation and allowed obtaining
the greater efficacy of  treatment as com-
pared to the conventional chemotherapy
(Atmachidi D.P., 2009).  
It stands to reason that the fundamental
mechanisms of  producing such effects
on the tumor and the organism should
be revealed in order to provide the
proper clinical application of  the mag-
netic field central exposure. These as-
pects were carefully studied in the
doctoral thesis by E.B. Kvakina (1974),
the PhD theses by G.Y. Maryanovskaya
(1976) and Y.S. Kotlyarevskaya (1976).
Y.P. Korobeinikova has determined the
role of  the brain emotionogenic struc-
tures in the anti-stressor reactions for-
mation (1992), and Y.A. Sheiko has

identified the molecular and cellular cri-
teria of  increase in the unspecific anti-
tumor resistance. In this regard, research
on defining the role of  the electromag-
netic field biotropic parameters in an in-
crease of  the organism anti-tumor
resistance, was presented by A.I.
Shikhlyarova in her doctoral thesis
(2001), which is of  great theoretical and
practical significance. G.V. Zhukova has
developed strategy and tactics of  the ac-
tivation therapy in her doctoral thesis
(2006) by demonstrating applications of
the activation therapy principles in order
to increase the anti-tumor efficacy of
the electromagnetic influences in her ex-
periment. 
Besides, the characterization of  the
EEG features of  the brain functional
state in oncological patients, when ap-
plying low-frequency electromagnetic
field, was presented and an analysis of
the adaptational reaction structure was
conducted (Protasova T.P., 2007). It was
established that the anti-stressor reac-
tion formation contributes to the brain
bioelectric activity normalization, inten-
sifies the spatial synchronization of  cor-
tical biopotentials and lowers the
asymmetry of  the skin resistance at hy-
pothalamus points. 
The role of  the experimental activation
magneto- and SCENAR-therapy in nor-
malization of  the brain structures meta-
bolic markers (including those of  the
hypophysis) has been demonstrated by
Y.F. Komarova in her doctoral thesis
(2011) and Y.A. Pogorelova’s PhD thesis
(2012). Their data bear witness to the
fact that there are reliable markers indi-
cating elevation of  the organism stress
resistance level by the important criteria
of  free radical, hydrolytic and hormonal
processes.
The biochemical examination results
correlate to the markers of  the immune
system morphofunctional status in ani-
mals-tumor bearers both at the central
and peripheral component level. Be-
sides, identified has been a high correla-
tive relationship between the immune
organs state and the degree of  the anti-
tumor impact due to electromagnetic
exposure, when applying some activa-
tion therapy algorithms (Barteneva T.A.,
2011). 
An increase in efficacy of  the anti-tumor

therapy, when applying the electromag-
netic influence of  some other spectral
ranges (optical, optical magnetic, ultra-
sound) has been shown in local cancer
treatment, e.g., in the mammary glands,
(Kechedziev S.M., 2011), in the lung
(Belan O.S., 2009) and in the mucous
oral cavity (Krokhmal’ Y.N., 2014).
The application of  the adaptational re-
action theory for evaluation of  the anti-
tumor therapy efficacy in case of  cancer
of  various localizations allowed identi-
fying the relations between the short-
term, the immediate and long-term
follow-up results and the type of  the
prevailing adaptational reaction. It has
been demonstrated that in case of  the
most pronounced effect, i.e. in case of
full or partial regression of  the mam-
mary gland cancer tumor, the physiolog-
ical reactions of  training and activation
prevail (Vladimirova L.Y., 2000, 2005;
Starzhetskaya M.V., 2002; Soldatkina
N.V., 2006; Luganskaya R.G., 2009;
Svetitskaya Y.V., 2010). The features of
the adaptational reaction formation in
surgery, medication and radiation treat-
ment of  the lung cancer have been dis-
cussed in detail by G.Z. Sergost’yants
(2005) and by S.A. Zin’kovitch (2005) in
their doctoral theses as well as by A.V.
Spitchenkova (2005) and Y.A. Kar-
naukhova (2010) in their PhD theses. 
Studies on the integral mechanism of
the anti-tumor effect realization were
conducted considering different variants
of  the genital malignant tumors treat-
ment (Moiseenko T.I., 2003; Rodionova
O.G., 2004; Men’shenina A.P., 2009;
Mkrtchyan E.T., 2015).
The development of  criteria for an as-
sessment of  the organism adaptational
capability allowed creating a computer
version of  numerical scale to classify the
reactions and the reactivity levels. L.Kh.
Garkavi, E.B. Kvakina and N.M.
Maschenko (2003) developed the Anti-
Stress program which includes the
modes of  selection of   the activation
therapy doses, the system of  the quan-
titative identification of  the adaptational
reactions and the reactivity level, sup-
ported by the questionnaire for the pa-
tients’ health state self-evaluation. The
improvement of  the adaptational reac-
tions pattern aided by the AntiStress
program is useful to achieve anti-recur-
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rent and anti-metastatic effects. At the
same time reported is an improvement
in life quality that is favorable to oncol-
ogy patients’ rehabilitation. 
To analyze relatively large samples, a sys-
tem of  calculation of  a coefficient of
the correlation between the anti-stressor
reactions and stress has been proposed
(Shikhlyarova A.I., 2005). This algo-
rithm is formed by stages, basing on the
individual identification of  the adapta-
tional reaction type in the studied group
of  patients. The chaotic structure is or-
dered by forming a separate cluster for
each reaction. The cluster consists of
the reactions under the same names, and
the respective cluster volume should be
calculated (i.e. frequent occurrence of
the specified type of  reaction in the
studied group). The formed, oppositely
located, clusters of  chronic and acute
stress, training, calm and elevated activa-
tion present actually the pattern of  the
adaptational reactions which is common
to the respective group. It is just the
stage, where and when the coefficient of
the correlation between the anti-stressor
reactions and stress (К АС/С) can be
identified. Its integrated value defines
the dynamics of  an increase or a de-
crease in the adaptational potential and
demonstrates objective efficacy of  the
anti-tumor treatment at an integrated
system level.  
Our 10 years experience in the АС/С
coefficient utilization allows demon-
strating efficacy of  various, especially pi-
oneering, methods for treatment as
mentioned in a great number of  theses
in statistical and graphical way. The list
of  these methods may be completed
with the data on the organism adapta-
tion status evaluation in case of  onco-
urologic diseases (Zhloba A.N., 2009;
Khomutenko I.A., 2010), skin
melanoma (Gusareva M.A., 2006),
colon, rectum and lung cancer unre-
sectable processes (Dzhabarov F.R.,
2008; Solntseva A.A., 2009;
Emel’yanovaL. E., 2006) and soft tissue
sarcoma (Mashurova S.A., 2012).  
The theory of  the adaptational reactions
played a great part in sports (Glukhman
N.V., Stupin G.K., 1979). It was demon-
strated that the activation therapy
method is reliable and informative, and
it allows taking into account the athletes’

individual features and correcting the train-
ing process in due time in different kinds
of  sports (Sautkin M.F., Polyakov A.P.,
Iononva T.V., 1984, Ryazan’, Medical
University). Ulyanov V.I. (1981, 1997)
and Ulyanov N.V. (1984) came to the
same conclusions when conducting their
sports medicine studies in Pyatigorsk.
The activation therapy application in
sanatorium-resort therapy is one of  the
key prerequisite for obtaining a high
therapy effect. A system of  the organ-
ism state evaluation, including the adap-
tational reaction criteria, was developed
to predict the adaptation condition and
indicate eventual failures therein (Kly-
achkin L.M., 1991).
Doctors of  the Russian Air Forces
sanatorium “Chemitokvadze” studied
the adaptational reactions behavior in
patients suffering from cardiovascular,
respiratory and locomotor system dis-
eases. It was reported that the applica-
tion of  the dosed functional loading
according to the activation therapy prin-
ciples contributed to the formation of
the most favorable adaptational reac-
tions of  high reactivity levels that led to
an increase in sanatorium-resort therapy
efficacy (Maryanovskaya A.A., Bon-
darenko R.A., Tatkov O.V., Romasyuk
S.I., Otkidatch S.A., 1997). The similar
effects were noted by the doctors of  the
Krainka (Tula region) and the
Khmel’nik (Vinitsa) resorts. Currently,
the regional sanatoria of  Kislovodsk,
Pyatigorsk, Maikop (Lagonaki) and
Anapa show a great interest in the appli-
cation of  the scientifically based activa-
tion therapy approach. The most
illustrative is an experience of  the acti-
vation therapy application in children in
radiation contaminated areas (216 indi-
viduals), Arctic regions (2324 individu-
als), in ischemic heart disease and
chronic bronchitis patients (450 individ-
uals) and Chernobyl nuclear power plant
accident emergency workers (44 individ-
uals).
Thus, the most advanced medical staff
has accepted the concept and the phi-
losophy of  the adaptational reaction
theory and successfully applies the treat-
ment methods based thereon in a lot of
sanatoria and specialized medical insti-
tutions in Russia [32]. Developed are the
theoretical and applied principles of  the

implementation of  the system of  the
specific health-improving technologies
and medical & social rehabilitation of
patients with various nosological forms
of  diseases.
Finalizing the above data, we can con-
clude the following:
1. The clinical progression and predic-
tion of  an outcome of  a disease corre-
late to the respective adaptational
reactions in an organism. The most se-
vere progression and unfavorable out-
come are observed under stress,
over-activation and at low levels of  re-
activity. 
2. The activation therapy increases the
efficacy of  the generally accepted con-
ventional treatment methods, reduces
their side effects and makes possible to
lower specific medication doses. It is un-
specific pathogenetic therapy for various
diseases.  
3. The adaptational reaction theory may
become a methodological basis for
health improvement and rehabilitation
system offered by special medical insti-
tutions and resorts, and it may deliver ef-
fective instruments for health status
assessment. 
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The theory of  general unspe-
cific adaptational reactions
(ARs) of  the human organism

considers the system of  the ARs as a
significant mechanism of  homeostasis
and associates development of  these
integral reactions primarily with the
processes in the organism regulatory
systems. It is known that the AR
stress and each of  the anti-stressor
ARs are characterized by a specific
complex of  changes in the structural-
functional state of  the neuroen-
docrine and immune system organs,
in energy metabolism and metabolic
processes activity [1-3]. The concepts

on changes in the organism, which
correspond to various ARs, have a
great significance for an adequate di-
agnostics of  the state and selection of
the proper therapeutic tactics for a
wide range of  diseases. Following this
way, Figure 1 shows in general the
known evidence on shifts in activity
of  the central nervous system (CNS),
the endocrine and the immune sys-
tems and cell energy processes in case
of  development of  different ARs.
The given diagram reflects not only
qualitative differences between the
anti-stressor and stress ARs both in
acute and chronic forms, but some

systemic differences between the anti-
stressor ARs as well. The latter are as-
sociated both with a degree in the
activity of  the regulatory structures
and a direction of  a number of  the
processes typical for an anti-stressor
AR. Thus, for example, the AR of
“training” is characterized by a lower
level of  activity of  the central struc-
tures of  the nervous system and by a
lower activity of  the lymphoprolifer-
ative processes in the immune system
organs, as compared to the “calm ac-
tivation” AR, but at the same time it
differs from the “calm activation” in
a more significant level of  glucocor-
ticoid function of  the adrenal glands
(Fig.1). The distinctive feature of  the
AR in question is a relatively low con-
tent of  mineralocorticoid hormones
and the predominance of  the gluco-
corticoid function of  the adrenal cor-
tex over the mineralocorticoid one,
that determines an anti-inflammatory
potential of  the “training” AR, as op-
posed to the “calm activation” AR .
In its turn, the “calm activation” AR,
showing a significant system similarity
to the “elevated activation” AR, dif-
fers from it in some characteristics.
For example, both reactions, as op-
posed to the “training” AR, are char-
acterized by a relatively high activity
of  the processes of  mineralocorticoid
hormone synthesis, but they signifi-
cantly differ in the level of  glucocor-
ticoid activity of  the adrenals, which
is relatively high in case of  elevated
activation and which is the lowest (in
a number of  the anti-stressor ARs) in
case of  calm activation (Fig.1). The
reaction of  elevated activation, as op-
posed to the calm activation reaction,
demonstrating at the same time its
similarity to the training reaction, is
characterized by a shift of  the corre-
lation of  the levels of  the adrenal cor-
tex hormones towards the gluco-
corticoid hormones, that is decisive
for its anti-inflammatory effect. Be-
sides, such a shift of  the considered cor-
relation in case of  development of  the
elevated activation AR occurs against
the background of  more active synthesis
of  these hormones, as compared to the
synthetic processes level for the devel-
opment of  the training AR.
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It should be noted that the given dia-
gram (Fig.1) cannot provide a com-
plete picture to cover all possible
changes in the state of  the regulatory
structures, when developing an AR.
There is no third dimension in the di-
agram, with the help of  which it
could be possible to reflect the peri-
odical nature of  the AR system and
the concept on the reactivity levels
where the similar ARs are developed
[3]. Stimuli, which cause various ARs,
feature certain energy and intensity
relations. The value of  the coefficient,
with consideration of  which it is nec-
essary to change the intensity of  an
influence or exposure in order to pass
on to an adjacent AR (according to
the relative scale of  the intensity of
the acting factors), varies from 1.1 to
1.3. As an intensity of  a stimulus in-
creases or decreases, the AR tetrads
(AR training - AR calm activation - AR
elevated activation - AR stress) are reg-
ularly repeated. Thus, the intensity of
an influence or an exposure is evalua-
ted by the organism both in relative (by
a type of  the AR) and absolute (by a
level of  the reactivity) terms. Besides,
the same ARs of  various levels of  the
reactivity have not only similarities in
the nature of  the changes in the main
regulatory systems, but also show some
differences, and the actual AR realiza-
tion depends on how different their
levels of  the reactivity are.
While the relative number of  lympho-
cytes in blood reflects the nature of

each AR, the other indicators of  the
peripheral blood leukogram show the
degree of  tension of  the anti-stressor
ARs that depends on the reactivity
level related to these ARs. Anti-stres-
sor reactions of  low reactivity levels
[3] developing in response to the ac-
tion of  high-intensive factors are
characterized by disorders in harmo-
nious regulatory interrelations in the
organism, in particular, by a shift of
metabolism towards catabolism. 
The evidence shown in Fig.1 may be
supplemented with the results of
study of  biogenic amines content in
some organs and blood that allows
expanding the concepts on consis-
tency and interrelations between the
processes in the different regulatory
systems of  the organism under the
conditions of  development of  each
anti-stressor AR. In the present paper
considered are the processes in
bioaminergic systems typical for anti-
stressor ARs of  high and middle lev-
els of  reactivity, mainly, and the issue
of  change in pineal-adrenal relation-
ship, when the AR reactivity level is
reduced, is also discussed herein.  
Biogenic amines as humoral factors
of  the neuroendocrinal system (NES)
are involved in the regulation of  al-
most all vital processes in one way or
another [4, 5], therefore indicators of
their content in blood are widely used
for evaluation of  a state in humans
and animals. Table 1 below shows the
results of  previously conducted ex-

perimental studies of  histochemical
indicators of  monoamine content in
the adrenal and pineal glands and the
results of  the clinic experimental
study of  the serotonin and histamine
level in peripheral blood cells for var-
ious ARs [6]. We carried out the study
on the above biogenic amines content
using the method of  fluorescence his-
tochemistry [7, 8] in the experiments
in 260 animals (albino rats) and ana-
lyzing blood films in 110 human indi-
viduals with no severe chronic
diseases revealed at the time of  the
study. Then the data obtained in dif-
ferent periods have been presented in
the relative form after ranking the
concrete values of  biogenic amines
content, which it is known a high in-
dividual and seasonal variability is typ-
ical for [9]. As shown in the Table, in
the majority of  the cases, the ARs dif-
fered from each other in a collection
of  the presented indicators that evi-
dently reflected a different correlation
between the activities of  the struc-
tural parts of  the NES and the im-
mune system (IS), when developing
various ARs. 
Thus, in case of  the “training” AR,
most frequently observed was a rela-
tively high content of  histamine in the
peripheral blood cells and cate-
cholamines in the adrenal medullary
area with a quite low level of  sero-
tonin in the peripheral blood cells (ex-
cluding thrombocytes) and in the
epiphysis.
In case of  the calm activation AR, the
correlation between the histamine
level and the serotonin level in the pe-
ripheral blood cells was shifted to-
wards serotonin, as compared to the
respective values for the training AR.
It occurred due to some decrease in
the histamine level and some increase
in the serotonin one. The cate-
cholamine content in the adrenal
glands in case of  the AR in question
was relatively low. The serotonin level
indicators in the epiphysis reached
relatively high values only in case of
the intense reaction development, as
a rule, that was identified according to
the indicators of  leukogram and/or
results of  histological analysis of  the
system of  the immune organs [3]. 

Figure 1 | Complex of changes in the organism in case of development of various
general unspecific adaptational reactions: level of some regulatory structures and
processes activity, state of unspecific resistance of the organism.
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The elevated activation AR (see Table
1) was characterized by a low content
of  histamine and a high content of
serotonin in blood that caused the
lowest values of  the correlation be-
tween the histamine level and the
serotonin level in the peripheral blood
cells, when compared to the other
anti-stressor reactions. For the ele-
vated activation, recorded were rela-
tively high values of  the indicators of
catecholamine content in the adrenal
medulla and high and middle indica-
tors of  the serotonin level in the epi-
physis as well.
The stress AR (see Table 1) differed
in maximum variability of  the values
of  the indicators of  the histamine
level in the peripheral blood cells and
the catecholamine level in the adrenal
glands that was in full consistency
with the known evidence on the said
AR [10-12]. Besides, a low content of
histamine in blood was observed in
the majority of  the cases (70%) that
corresponded to the phase of  deple-
tion under chronic stress. In less com-

mon cases (22%), the histamine level
indicators were 1,5-2,5 times higher
than the histochemical figures for the
training reaction (p <0,05), which was
characterized by the highest content
of  this sort of  amines among all the
anti-stressor reactions. The maximum
level of  histamine in blood was ob-
served in cases of  acute stress devel-
opment. The serotonin content in the
peripheral blood cells in case of  stress
(of  acute and chronic form) mainly

remained in the range of  the middle
and high values, and the epiphyseal
serotonin was low, as a rule. 
The differences between the ARs in
biogenic amines content in blood and
the regulatory structures evidently re-
flect dissimilarities between the reac-
tions in the states of  the vegetative
regulation centers that might deter-
mine a diversity of  the systemic pecu-
liarities typical for one of  the ARs or
another. Fig. 2-4 show generalized di-

agrams of  the processes
occurring in the organism
with developing of  vari-
ous ARs, including both
shifts in the NES and IS
structure activities, as
mentioned above, and the
biogenic amine effects ex-
pected in the context of
the salient features of  the
ARs. 
Thus, it is suggested that
under the training AR
(Fig.2) with its low, but
energetically advantageous
level of  metabolism [3],
the activity of  the vegeta-
tive nervous system
parasympathetic division
prevails over the sympa-
thetic division activity. In
this case, a relatively high
level of  catecholamines in
the adrenals is obviously
related not to an increase
in the output of  these
amines, but, most proba-
bly, to a low-rate con-
sumption thereof  due to
efficient energetics of  this

Table 1 | The most frequent (more than 70 % of cases) relative values of indicators of
biogenic amines content in the peripheral blood cells (PBC), adrenals and epiphysis
in outbred albino rats (n=260) and in PBC human individuals (n=110), which were
observed in case of development of various adaptational reactions of the organism.

Figure 2 | The assumed mechanisms of involvement of biogenic amines in formation of 
anti-stressor adaptive reactions. The training AR.

Relative content of 
biogenic amines /AR Stress Training Calm activation Elevated activation Over activation

Stress
Extremely high *

High
Low *

High *
Middle *

Extremely high *
High Middle *

Low *

High
Low 

Low 
Middle

Training High Low High High Middle, low

Calm activation Middle * Middle * Middle * Low * Middle, low

Elevated activation Low * High * Low * High High, middle *



No.7 November 2015 | Cardiometry | 33

sort of  ARs. A relatively high level of
histamine may be caused by stimula-
tion of  its trophotropic effect [12]
and the necessity to inactivate acetyl-
cholinsterase with this amine [9, 12]
for generating the parasympathetic
activity of  the training AR. In this
case, a relatively low level of  sero-
tonin in blood and the epiphysis takes
place due to the ab-
sence of  pronounced
initiation of  the sero-
toninergic mecha-
nisms, reciprocally
linked to the cate-
c h o l a m i n e r g i c
processes [11], the in-
tensity of  which re-
mains moderate, when
developing an energy-
efficient AR to rela-
tively weak stimuli. 
In our opinion, the
formation of  the two
other anti-stressor re-
actions, namely, the
calm AR and the ele-
vated activation AR
(Fig. 3, 4), which are
distinguished by their
rapid and rather signif-
icant activation of  var-

ious NES and IS parts and by an in-
crease in their unspecific resistance as
well [2, 3], should be associated with
ergotropic processes [11, 12]. Thus,
the development of  these ARs should
be initiated with the sympathoadrenal
system mobilization, and, first of  all,
its catecholaminergic structures. As a
regular consequence of  such mobili- za-

tion, firing of  the serotonin-
ergic subsystems, reci-pro-
cally linked to the
catecholaminergic processes,
should occur, that, proba-
bly, provides a balance in
the metabolic and the reg-
ulatory processes for the
considered reactions [11].
Evidently, it reflects in an
increase in the serotonin
level in blood and the epi-
physis for the considered
AR as compared to the
training reaction. We asso-
ciate a low level of  cate-
cholamines in the adrenal
glands for the calm activa-
tion AR with an increase in
secretion of  these biogenic
amines due to initiation of
the ergotropic processes
(Fig. 3).
The elevated activation AR
(Fig.4), under which the

most apparent dynamic increase in
the unspecific resistance of  the or-
ganism is reported [3, 4], differs from
the calm activation reaction in an even
more significant increase in the activ-
ity of  the catecholaminergic and sero-
toninergic structures. In this
connection, despite an intensive se-
cretion of  catecholamines, their con-

Figure 3 | Assumed mechanisms of involvement of biogenic amines in the formation of anti-stressor
adaptive reactions. The calm activation AR.

Figure 4 | Assumed mechanisms of involvement of biogenic amines in the formation of anti-stressor
adaptive reactions. The elevated activation AR.
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tent in the adrenal glands increases, as
compared to the content under the
calm activation AR, owing to high ac-
tivity of  the synthetic processes that
is typical for the elevated activation
AR.
Shifts of  the studied indicators noted
for the stress reaction development
(see Table 1) might be caused by some
known phenomena typical for the
given reaction [3, 10, 11], namely, by

a sharp disorder in the regulatory in-
terrelations in the organism, appear-
ance of  de- and hypersynchronosis,
excessive activity of  the bioaminergic
systems leading to their functional de-
pletion, etc. Besides, a significant rise
of  the level of  one of  the biogenic
amines or another in the structures
under consideration was accompanied
by development of  an acute stress
that was characterized by the absence
of  eosinophils in the peripheral blood
(aneosinophilia) according to the
leukogram parameters. A decrease in
the biogenic amines level in blood and
the organs was observed under the
chronic stress and reflected likely the
development of  the depletion stage
of  the above AR. 
The processes of  the transition from

an anti-stressor AR to the other reac-
tion, the long-term maintenance of  a
certain AR in the organism or a
change in the reactivity level were also
displayed by the indicator dynamics in
question. Thus, an increase in the
serotonin level may be noted in the
training AR, before transition of  this
AR to the calm or elevated activation
AR. And, on the contrary, a low level
of  serotonin in peripheral blood cells

(when the histamine level in blood re-
mains low) was detected in cases of
development of  the stable elevated
activation AR. The last mentioned
condition is attributed by us to the
transition of  the organism to the
mode of  functioning described in
terms of  nonlinear system dynamics
as a “stable limit cycle” which does
not require an initiation of  the er-
gotropic processes owing to a moder-
ate energy metabolism level [13]. 
With development of  the tensioned
anti-stressor AR of  low reactivity
level, the serotonin level in the epiph-
ysis and the histamine level in blood
increased. Besides, a decrease in the
catecholamine content in the adrenals
was reported. The above changes,
supported by the factual evidence on

the role of  the epiphysis as the central
structure, responsible for “providing
stabilization of  a homeostasis and an
adjusting regulation of  the physiolog-
ical functions” [14, 15], suggests a
certain dynamics in neurohumoral re-
designs when developing the ten-
sioned anti-stressor AR (Fig. 5).
In our opinion, in such cases a regu-
latory malfunction results in an exces-
sive activation of  the

sympathoadrenal system
leading to a compensatory
increase in the activity of
the parasympathetic divi-
sion of  the vegetative nerv-
ous system. At the same
time, an increase in the his-
tamine level in blood may
be caused by participation
of  this diamine in the initi-
ation of  the parasympa-
thetic mechanisms by
inactivating influence on
the acetylcholinsterase.
“Firing” of  the epiphysis as
the central regulator leads
to inhibition of  synthesis
of  catecholamines in the
adrenal glands and elimina-
tion of  the sympathoad-
renal system hyperactivity,
and this provides a ten-
dency to normalization of
the correlation between the
humoral regulator levels in
blood and tissues. It allows

saving the anti-stressor nature of  the
integral reaction and maintaining the
organism within the physiological
norms.
Thus, the data on the shifts of  the
biogenic amine levels in blood and the
regulatory structures, supported by
other information about the known
ARs, allow producing a complete pic-
ture of  the regulatory interrelations in
an organism and their dynamics of
developing various ARs. In practice,
it is extremely important that the
varying anti-stressor ARs differ from
each other according to interferences
of  differing content of  the humoral
factors in blood and tissues. This con-
dition determines heterogeneity in
values of  biochemical and humoral
indicators in humans and animals

Figure 5 | Assumed processes in the organism regulatory systems under development of 
tensioned anti-stressor adaptive reactions.
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even under the conditions of  their
physiological norm, and it may ex-
plain a difference in the dynamics of
the said indicators upon exposure to
the identical factor. But at the same
time, the opposite situation is also
possible, when under different dy-
namics of  the states in the organism
we can observe changes in some indi-
vidual indicators being identical in
their directionality.
Thus, if  under exposure to a favor-
able factor the organism is leaving the
stress AR, then the dynamics of  the
humoral indicators in question may
significantly differ, depending on the
nature of  the developing anti-stressor
AR and on the fact, whether the initial
stress AR is of  acute or chronic type.
For example, when going from the
chronic stress AR to the training AR,
the level of  histamine in blood may
increase, but in case of  transition
from the acute stress AR to the anti-
stressor AR, the considered indicator
may even decrease (see Table 1, Fig.
2). At the same time, the histamine
content and the serotonin content in
blood cells may be confusing when
identifying one of  the ARs which are
diametrically opposite in influence on
the organism, namely, the elevated ac-
tivation and the chronic stress.
The similar dynamics of  an individual
indicator may accompany differently
directed changes in a state of  an or-
ganism. Thus, a decrease in the cate-
cholamine level in the adrenal glands
may be caused both by the prevalence
of  secretion over synthesis, typical for
the calm activation ARs, and a decline
in synthesis of  these monoamines
owing to the chronic stress. The his-
tamine level in blood may increase
both with the development of  the
acute stress reaction after the elevated
activation AR or development of  the
training reaction after the chronic
stress AR (see Table 1, Fig. 2). Similar
examples may be given regarding the
alterations in contents of  other bio-
genic amines in the structures and
blood under investigation (Table 1,
Fig. 2-5). It can be assumed that the
multidirectional changes of  the con-
sidered indicators under the physio-
logical norm might be more volatile

due to individual and seasonal vari-
ability in the biologically active sub-
stances in humans and animals.
The proposed diagrams intended to
show the regulatory interrelations in
the organism during the development
of  various ARs are a reflection of  the
nonlinear nature of  the functional
changes, when the organism is in
transition from the one state to an-
other under an influence of  exoge-
nous and endogenous factors, and
denote the necessity for a systematic
evaluation of  the shifts of  the clinical
laboratory indicators in the context
of  the nature of  the ARs and their in-
tensity dynamics.
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Introduction

Cardiac resynchronization ther-
apy (CRT) is an effective non
pharmacological heart failure

(HF) treatment method, which has
been introduced into the clinical prac-
tice since 1990. The aim is to ensure
the electrical and mechanical ventricu-
lar synchrony and thus improve cardiac
function [1]. CRT changes the natural
course of  HF: it stimulates the physi-
ological changes that lead to ventricu-

lar remodeling and improves clinical
outcomes. After the publication of  the
COMPANION  [2] and the CARE-HF
[3] study results, CRT has been recog-
nized as an effective HF treatment
method in combination with optimal
medical therapy. 
There is no doubt that CRT is an ef-
fective treatment method in patients
with HF III or IV NYHA functional
class despite optimal drug therapy, left
ventricle ejection fraction (LVEF) ≤

35%, QRS ≥ 120 ms in sinus rythm
(SR) [4]. CRT not only improves HF
symptoms and quality of  life, but also
reduces morbidity in patients with
moderate to severe HF, reduced LVEF
and wide QRS [5-6]. 
Despite the good results using CRT in
SR, its use in atrial fibrillation (AF) still
remains quite controversial [7].

Heart failure and atrial fibrillation
AF and HF often goes together. In Eu-
rope, the prevalence of  HF in AF pa-
tients was found to be 34% and the
prevalence of  AF in HF patients 42%
[8]. AF rates among patients with HF
depends on the severity of  the disease:
5% in patients with NYHA class I, in
comparison with 25–50% in NYHA
III/IV class patients [8]. On the other
hand, approximately every third patient
with permanent AF also has III or IV
NYHA functional class HF and left
bundle branch block (LBBB) [4]. Ac-
cording to Baldasseroni et al. [9] out of
5517 HF patients included in the analy-
sis, 185 (3.3%) had complete LBBB as-
sociated with permanent AF. These
two electrical abnormalities have a cu-
mulative negative effect on the progno-
sis of  patients with HF. According to
the European Heart Rhythm Associa-
tion (EHRA, 2008), American Heart
Association (AHA, 2008), European
Society of  Cardiology (ESC, 2010,
2012, and 2015) and Heart Failure So-
ciety of  America (HFSA, 2011) guide-
lines, patients with HF and AF may
benefit from biventricular pacing [4,
10-12]. 
Current European CRT registry (sur-
vey) has shown that approximately 22%
of  patients receiving CRTs in Europe
have permanent AF [13]. A total of
2438 patients were enrolled, and 474
(22%)  of  them were patients with AF.
Patients with AF had a worse outcome
on both unadjusted and multivariable
analyses. Information on the percent-
age of  cumulative biventricular pacing,
the extent of  atrioventricular junction
(AVJ) ablation post-device implantation
or up-titration of  medical treatment to
ensure adequate pacing was not cap-
tured in this survey, which can poten-
tially explain the observation of  poorer
outcome of  patients with AF [13].
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Clinical research – evidences from
CRT observational and randomized
trials in AF and HF
Etienne et al. one of  the first, in 1999,
published the results of  a small obser-
vational study, which included 28 pa-
tients (17 in AF and 11 in SR) with HF
NYHA functional class III or IV,
LVEF ≤ 35% and LBBB [1]. It was
noted that hemodynamic parameters
(systolic blood pressure, cardiac index)
improved similarly in SR and AF. In
addition, the improvement was inde-
pendent of  the length of  PR interval
in patients with SR. 
In 2000 Leclerq et al. [1] published the
long-term observational study, in
which biventricular  pacing was applied
in 22 patients with SR and 15 patients
with permanent AF who underwent
AVJ ablation. Their data in HF func-
tional class, oxygen consumption and
LVEF were similar or greater in pa-
tients with AF (14 ± 9.4 months of
follow-up) [1]. 
The majority of  randomized CRT
studies have been almost restricted to
patients in SR (REVERSE, MADIT-
CRT, COMPANION, CARE-HF) [2-
3, 6]. MUSTIC AF, OPSITE, PAVE,
APAF, and RAFT are the only pub-
lished small randomized trials that
were designed to assess the efficacy of
CRT in patients with HF and AF [14-
18].
MUSTIC AF sub-study with 59 pa-
tients in refractory HF with NYHA
functional class III, and permanent
AF, who had LV systolic dysfunction
and wide QRS (above 200 ms dura-
tion) during right ventricle (RV) pac-
ing, were randomly assigned to 3
months of   RV stimulation vs 3
months of  biventricular pacing in a
crossover study design [14]. For more
than 85 percent of  patients with biven-
tricular pacing to whom AVJ ablation
was performed symptoms decreased,
exercise tolerance and LVEF im-
proved, the number of  rehospitaliza-
tions was reduced within one year
follow-up. Thus, according to this ran-
domized trial, the dual electric therapy
– AVJ ablation and biventricular sti-
mulation – provides long-term clinical
benefits for patients in refractory HF
and AF [14].

OPSITE (The Optimal Pacing SITE)
study showed that heart rate control by
AVJ ablation improves the clinical con-
dition of  the patient: reduces symp-
toms and improves exercise capacity
[15]. PAVE (Left ventricular based car-
diac stimuliation Post AtrioVentricular
nodal ablation Evaluation) study com-
pared biventricular pacing (n = 103)
with RV stimulation (n = 81) in pa-
tients with HF and permanent AF
after AVJ ablation. In six-month pe-
riod biventricular pacing significantly
improved LVEF and exercise capacity
(measured in 6-min walk test) [16]. 
The meta-analysis of  these three small
randomised studies showed that mor-
tality (regardless of  cause) was 7.1%
for patients treated with CRT, while in
the control group was twice higher [1].
It should be noted that all these studies
involved patients who underwent AVJ
ablation or bradysystolic AF was diag-
nosed.
RAFT (The Resynchronization–Defib-
rillation for Ambulatory Heart Failure
Trial) a multicenter, double-blind, ran-
domized, controlled study, included
229 patients with NYHA class II or III
symptoms despite optimal medical
therapy, with a LVEF 30% or less, at
least intrinsic QRS duration of  120
msec or a paced QRS duration of  at
least 200 msec, permanent AF with a
controlled ventricular rate (≤60 b.p.m.
at rest and ≤90 b.p.m. during a 6-min
walk test) or with planned AVJ abla-
tion. RAFT investigators concluded
permanently that AF patients who are
otherwise candidates for CRT appear
to gain minimal benefit (improved re-
lative survival and decrease in HF
symptoms) from CRT-D compared to
standard implantable cardioverter de-
fibrillator.
Over the past years numerous obser-
vational studies [19-21] have compared
CRT effects in SR and AF groups. No
significant differences in HF func-
tional class, improvement in quality of
life, 6-minute walking test, oxygen con-
sumption and LVEF was found be-
tween these groups. However, those
trials presented rather controversial
echocardiographic parameters (left
ventricular end diastolic and systolic
diameters, mitral regurgitation) and

hospitalizations for HF and mortality
results. Meta-analysis (1164 patients)
which included four prospective co-
hort studies and one randomized study
(797 in SR and 367 in AF) showed that
clinical response to CRT does not dif-
fer in patients with SR compared to
AF [1]. 
Only 2 percents of  all patients in CRT
randomized trials, which demonstrated
the positive effects of  CRT, have had
AF. On one hand, patients with AF
generally have more comorbidities, and
are less likely to be included in a ran-
domized study. On the other, AF pa-
tients often fail to reach required
biventricular pacing frequency. More-
over, with high ventricular rate it is dif-
ficult to ensure that a sequence of
ventricular contraction is appropriate
considering the possibility of  fusion
beats. Atrioventricular synchrony, as
one of  the main positive benefits, is
lost as well [1].

Current indications for cardiac re-
synchronisation therapy in HF pa-
tients with AF
The ESC 2007 guidelines for cardiac
pacing and cardiac resynchronisation
therapy were the first guidelines which
mentioned patients with AF among
the candidates for CRT. Three years
later, in 2010 ESC gudelines on device
therapy in heart failure were two re-
commendations for this patient group:
a CRT-P/CRT-D posibility should be
considered in patients with III or IV
NYHA functional class, LVEF ≤ 35%,
QRS ≥ 130 ms and pacemaker de-
pendency induced by AV nodal abla-
tion (class IIa, level of  evidence B), if
slow ventricular rate and frequent pa-
cing is achieved using medications
(class IIa, level of  evedence C) [4]. 
ESC 2012 guidelines on acute and
chronic heart failure updated only one:
CRT-P/CRT-D may be considered in
patients in NYHA functional class III
or ambulatory class IV with a QRS du-
ration ≥120 ms and an EF ≤35%, who
are expected to survive with good
functional status for >1 year, to reduce
the risk of  HF worsening if: (i) the pa-
tient requires pacing because of  an in-
trinsically slow ventricular rate, (ii) the
patient is pacemaker dependent as a re-
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sult of  AV nodal ablation or the pa-
tient’s ventricular rate is ≤60 b.p.m. at
rest and ≤90 b.p.m. on exercise (class
IIb, level of  evedence C) [11]. 
In 2015 ESC published guidelines on
ventricular arrythmias and the preven-
tion of  sudden cardiac death. It is
stated that: 1) CRT should be consi-
dered for patients to reduce all-cause
mortality in patients with chronic HF,
QRS ≥ 120 ms and LVEF ≤ 35% who
remain in NYHA functional class
III/ambulatory class IV despite at least
3 months of  optimal pharmacological
theraphy who are expected to survive
at least 1 year with good functional sta-
tus, provided that biventricular pacing
as close as possible to 100% can be
achieved (class IIa, level B); 2) AVJ ab-
lation should be considered in case of
incomplete biventricular pacing (class
IIa, level B) [12].

Atrioventricular junction ablation
– is it needed?
AVJ ablation, by slowing and regula-
rizing ventricular rate, has been
shown to improve symptoms, quality
of  life, and cardiac function, as
judged by both physiological and
structural measurements [22]. Over
the past several years, lots of  small
observational trials tried to compare
patients in AF after biventricular
pacemaker implantation, depending
on whether they have undergone AVJ
ablation or not. The results show that
biventricular pacing of  at least 85% is
essential to reach positive effect of
CRT [23]. Long term registry data
confirm this trend [24] suggesting
that CRT combination with AVJ abla-
tion when 100% effective biventricu-
lar stimulation is achieved, leads to an
improvement of  LV function and ex-
ercise capacity in patients with AF,
and results are similar to results of
patients who remain in SR [23]. How-
ever, Ousdigian et al. state that high
biventricular stimulation is not
achieved in greater part of  permanent
AF patients that leads to increased
risk of  death [25].
The meta-analysis by Ganesan et al.
included 768 AF patients of  whom
339 had additional AVJ ablation and
429 patients who were treated with

rate-controlling medication alone.
The most important finding focuses
on the dramatic reduction of  total
cardiovascular mortality conferred by
AVJ ablation [26-27]. The mortality
rate in non-ablated patients was about
14% per year, whereas in AVJ-ablated
patients a three-fold reduction was
observed. Authors indicated that only
three studies reported LVEF change
after AVJ ablation: the increase of
LVEF in the AVJ ablation group was
not statistically superior even if  the
change of  LVEF in ablated patients
seems to be remarkable (10.3 % vs.
4.2%). The short follow-up after AVJ
ablation (from 6 to 25 months) and
the limited number of  “nonablated
survivors” might explain the non-
significant in-
crease of  EF in
ablated patients
[26-27]. 
Data from 1812
CRT patients in-
cluded in two re-
gistries (CRT
RENEWAL and REFLEx) [28]
showed that the greatest magnitude
of  reduction in HF hospitalization
and mortality was observed when
biventricular pacing was > 92%. Bo-
riani et al. published the results of  ob-
servational study of  1404 patients
with CRT, of  which 443 had AF. It
was concluded that uncontrolled ven-
tricular rates were related to more HF
hospitalizations and mortality of  all
cause [29]. 
Recent systematic review and meta-
analysis that included 1256 patients
with permanent AF found that insuf-
ficient biventricular pacing (<90%) in
patients who have not undergone AVJ
abliation had resulted in numerically
higher all-cause mortality and signifi-
cantly higher nonresponse to CRT
[30]. Similarly Lopes et al. state in
their meta-analysis that though AF
patients have greater all-cause mortal-
ity compared to patients in SR, AVJ
ablation reduces all-cause and cardio-
vascular mortality, improves response
to CRT [31]. Another study showed
that patients who have had AVJ ablia-
tion had three-fold lower 2-year mor-
tality than patients who have not had

this procedure [32].
Two approaches are available to con-
trol the ventricular rate in patients
with AF. It could be AVJ ablation vs.
pharmacological rate control. Nearly
one-third of  patients heart rate is not
sufficiently controled conservatively
[33]. AVJ ablation is usually a safe
procedure, while it is often presented
as a potentially harmful therapy be-
cause it leads to pacemaker depend-
ency. Benefits seem to overweight
possible risks which are asociated
with pacemaker dependency in some
AF patients subgroups [34].  
In 2012 Tolosana et al. [35] reported
the results of  the small Spanish Atrial
Resynchronization Study II. Results
show that only 28% of  the AF pa-

tients had less than 85%
biventricular pacing and re-
quired AVJ ablation. After
one year follow-up, a similar
CRT response rate among
the SR and AF patients was
observed. It was also noted
that the rate control

method did not provide differences
between two patients groups. It might
seem that there is a need to start with
pharmacological therapy, reserving
AVJ ablation for patients with poor
heart rate control. In 2013 Gasparini
et al. published a study comparing
rate control with AVJ ablation and
pharmacological approach. The me-
dian follow-up was 37 months. It was
found that the AVJ ablation group
had similar total and cardiac mortality
compared to the SR group. However,
the pharmacological control group
had higher total and cardial mortality
than both the SR and the AVJ abla-
tion groups [36]. 
The other important conclusion
which had been made by Tolosana et
al., despite the beneficial effects of
CRT, the overall mortality was higher
in this patient group. Basal NYHA
functional class IV, higher creatinine
levels and AF were independent pre-
dictors of  mortality. It seems that AF
per se may pose an increased mortal-
ity risk in non-responders, because
the percentage of  responders were
similar in the SR and the AF groups
[35].
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AVJ ablation role in SR restoration
AVAVJ ablation of  AF in patients with
HF can also be particularly beneficial
in restoration of  SR leading to im-
provement in LV function and quality-
of-life even in patients with adequate
rate control prior to ablation [37]. In
the study reported by Hsu et al. [38]
the presence of  concurrent structural
heart disease in patients with impaired
LV function did not significantly affect
the outcome of  ablation with regard to
restoration and maintenance of  SR,
but a marked increase in LVEF (by at
least 20% increase or to a value of
55% or more). In conclusion, the li-
mited data currently available indicate
the safety of  ablation to treat AF in pa-
tients with HF and its efficacy with re-
gard to both restoration of  SR and
improvement of  HF symptoms [37].
Randomized prospective trials on
larger patient populations and with
longer follow-up durations are re-
quired to confirm the AVJ ablation
role in SR maintenance.

Right ventricular pacing in patients
with severe HF – is CRT better
than right ventricular pacing?
In AF patients with refractory HF
symptoms AVJ ablation with pacing is
an important therapeutic option. The
„ablate and pace“ strategy for severe
symptomic AF has been available for
many years. It gives a posibility to con-
trol ventricular rate as well as regular-
ization of  the R-R interval [39]. In
numerous small studies it has been
shown that this therapy helps to pro-
vide significant symptoms relief  and
improve quality of  life in selected AF
patients [40]. However, the situation
becomes more complicated in patients
with AF and advanced HF. 
APAF ─ The Ablate and Pace in Atrial
Fibrillation [18] was one of  the first
prospective, randomized, parallel, ac-
tive-control, multi-centre clinical trial
designed to test the hypothesis that
CRT is superior to normal RV pacing
in reducing clinical events in patients
undergoing AVJ ablation. The primary
composite endpoint of  death from
HF, hospitalization due to HF or wor-
sening HF occurred in 11 (11%) pa-
tients in the CRT group and 23 (26%)

in the RV pacing group. CRT pacing
caused 9.2% increase in the EF, 6.8%
decrease in LV systolic diameter,
17.3% decrease in mitral regurgitation
area, and 59% reduction of  LV dyssyn-
chrony compared with RV pacing [17-
18]. 
In 2012 Chatterjee et al., published
their meta-analysis assesing the effi-
cacy of  biventricular stimulation vs RV
pacing in patients with AF [41]. Ac-
cording to this meta-analysis, biventric-
ular pacing was not associated with
significantly improved survival when
compared with RV pacing. On the
other hand, CRT demonstrated mo-
dest, but significant increases of  LVEF
at a short term follow-up (mean fol-
low-up 6 months), although it was as-
sociated with a trend to increase
procedure morbidity. Currently avail-
able data suggest that RV pacing strat-
egy is reasonable as initial treatment
option for patients with refractory HF
and AF.
Small number of  prospective, random-
ized studies, short follow-up, hetero-
genity of  ventricular function and
selection of  endpoints are the biggest
limitations of  this meta-analysis and
give the frame to future studies [40].

„Responders“ and „non-responders“
Effective CRT treatment criteria ac-
cording to performed studies and
clinical practice can be divided into
two categories: clinical factors
(NYHA functional class, 6-min walk
test, quality of  life changes, number
of  hospitalizations for HF, incidence
of  adverse cardiac events and deaths)
and echocardiographic parameters
(LV volume, LVEF and ventricular
end diastolic and systolic diameters,
and etc.). They can be analysed in var-
ious combinations. However, it is im-
portant to emphasize that the clinical
improvement („responders“) do not
correspond and is not equal to
echocardiographic [43].
Approximately 18-30% patients do
not respond to CRTs. Moreover,
some of  them feel worse than prior to
biventricular pacemaker implantation.
They are referred to as „non-respon-
ders“. Understanding the barriers of
response to CRT among AF patients

is critical. Probably one of  the reason
could be the wrong stimulation site
which leads to dyssinchrony. Stimula-
tion at the latest electrically activated
region of  the LV is necessary for elec-
trical resynchronization. It could be
the posterior or posterolater-basal
wall, because these LV stimulation
areas lead to rapid contraction and in-
crease of  functional capacity as com-
pared with anterior LV wall
stimulation [44]. Several above men-
tioned randomized clinical trials (OP-
SITE, PAVE) [15-16] showed that
posterior or postero-lateral LV wall is
stimulated only in 67-77% of  patients.
Tough there is still controversy on
ideal stimulation site, because
MADIT CRT [6] showed benefit on
basal wall compared to apical loca-
tions, but failed to show benefit be-
tween posterolater  and anterior walls. 
„Non-responders“ can be observed in
both the SR and the AF patient
groups. CRT may be also non effec-
tive in AF patients because of  insuf-
ficient biventricular pacing.
Gabrieli et al. suggest an echocardio-
graphic marker – septal flash (SF -
early septal inward/outward motion
within the sovolumic contraction pe-
riod/QRS duration). In the study that
included 94 AF patients baseline SF
was an independent predictor of  re-
sponse to CRT [45].

Conclusion
The prevalence of  AF among the pa-
tients with HF is increasing. Biventri-
cular pacing changes the natural course
of  HF, exerting its physiological impact
through favourable ventricular remo-
delling, with a reduction in LV volumes
and improvement in systolic function.
This leads to long-term clinical benefits
such as improved quality of  life and
functional capacity with a concomitant
reduction in hospitalization for HF and
overall mortality. Despite the fact that
there is a general agreement on the in-
dication for the CRT in the AF patients,
their optimal management strategy still
remains a matter of  further investiga-
tions due to the heterogeneity of  HF
status, etiologies, pharmacological ther-
apies, lead implantation site, and resyn-
chronization results.
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In the present article given are results
of  many years’ experience of  mag-
netic field (MF) applications by the

Rostov-on-Don Oncology Research In-
stitute (RORI) experimental depart-
ment. The material on the experimental
studies is 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 electromagnetic nature, the
processes of  their regulation and the
mechanisms of  communication of  elec-

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 is the theory of  adaptational
reactions (by Garkavi L.Kh., Kvakina
E.B. and Ukolova M.A., 1975, 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

(Garkavi L.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 VMF,
respectively) [8-16].
A number of  researchers confirm the
prospects of  studies on the magnetic ef-
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
of  a strength of  1500-1700 Oe (Lenzi
М. 1940), rejection in some rats with I
and II tumor generation under PMF of
the 3000-4000 Oe strength, and retarda-
tion of  growth of  spontaneous tumors
in rats’ mammary glands under PMF ex-
posure (Вагпоthy М. and. J. 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% of  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 of  500 Oe strength
above the tumor. More pronounced
MF control effect on the S-45 growth
was obtained when combining the
MF and ionizing radiation exposures
(Kh.A. Komurdziev, E.B. Kvakina,
I.K. Meleshonok, S.A. Savina, 1967). 
At the first stages of  the development
of  pioneering methods of  the MF con-
trol effect on the tumor growth, a local
MF exposure prevailed. Further studies
of  efficacy of  the magnetic field expo-
sures showed the possibility of  control
effect on the tumor growth using the
MF applied to the head of  the animal-
tumor bearer. That was based on data
on high sensitivity of  the CNS and es-
pecially the hypothalamus to the MF ex-
posure (Y.A. Kholodov, 1966) and its
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role in the tumor process (Zimel Н.
et.al, 1960, 1963; Lacassagne А., 1961;
Kavetsky R. Y. 1962; Ukolova M.A.
et.al., 1966) [22-28].
E.B. Kvakina’s research (1972) showed
that exposure with infra-low frequencies
(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 of
the inoculated and induced by chemical
carcinogens tumors, located outside of
the brain, up to their complete resorp-
tion in 40-60% of  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 is 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  its activity level on the value
(strength) of  the PMF and VMF biolo-
gical effect.  Under certain values of  the
VMF, 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 in 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
experiments by Y.S. Kotlyarevskaya
(1974) obtained is 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 of  the resistance dynamics
(increase in the ohmic resistance and de-
crease in 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 in the CNS
that is expressed in a decrease in the
stimulation thresholds and a change in
the brain resistance dynamics that is de-
tected by the absence of  the ohmic re-
sistance increase 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 in microcirculation and glioneu-
ronal relations with the neuroglia activa-
tion is 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 in case of  the central expo-
sure (applied to the head) by the VMF,
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 identifying
the activation reaction under the VMF
exposure. Under the said PMF expo-
sure, reported is development of  the
training reaction, as it is the case with a
weak electric stimulation of  the hypo-
thalamus and low dosing of  neurotropic
substances.
The comparison studies of  the MF ex-
posure efficacy of  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 for
the unspecific reactions of  training and
especially activation. Biophysical studies
show that the one of  the primary mech-
anisms of  the MF influence on the or-
ganism is an action on free radicals
having high magnetic sensitivity and
participating in the basic physiological
and biochemical processes in the orga-
nism. Thus, it is 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 itself, i.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
nuclei, disorder in the synthetic activity
and energetic deficit in cells, buildup of
dystrophy, necrosis, i.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 of  suppres-
sion and depletion under the stress, the
capability of  which to develop at the cel-
lular level is 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 I.Y.,
1985).
An applicable dialectical interpretation
of  the interrelations between the general
reaction in 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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ging effect of  chemotherapy and radia-
tion (experiments by F.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 in the anti-tumor effect in the an-
imal-tumor bearers which were
subjected to treatment with alkylating
agents or radiation. The practical value
of  these studies is determined not only
by the MF 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 F.M., 1989).
One of  the most informative markers
of  the state of  the local and general re-
actions in an organism is an identifica-
tion of  the presence of  sulfhydryl
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 unspecific 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.Kh., Kvakina E.B., Ukolova М.А.,
1974, 1975) has been proposed. The ap-
plication of  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” of  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 of  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 of  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 favor-
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 is 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 is carried out; a decrease in seg-
mented neutrophils, an increase in lym-
phocytes number, dystrophic processes
in the tumor, connective tissue growth,
and a lymphocytic reaction are noted.
Besides, in the study of  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-
sight 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 of  various biological in-
tensity. In literature described are some
biological effects 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
variety 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
of  producing an even more intense ef-
fect than it is the case with the strong
ones (Presman А.S, 1968; Muzalevskaya N.I.,
Larkina Т.А., 1974), and reported are

also the availability of  the same changes
detected under different exposure inten-
sities (Gorshenina Т.I., Frumkis А.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 is 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
used for studies of  the biological action
of  the MF with the 0.1 to 50 mT inten-
sity, the 50 Hz frequency in an intermit-
tent mode provided by the “Polyus”
device designed by VNIIMP (for exper-
imental studies by A.I. Shikhlyarova).
The type of  the developing of  the adap-
tational reaction was identified accord-
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 MF 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
of  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 is considered as an integrated sys-
tem, the periodicity of  the reactions
tetrad is closely linked to the several le-
vels of  reactivity (“the number of  the
floors”). 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-
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sponsible for development of  stress. An
application of  the stimuli exceeding an in-
tensity value, being the greatest (stress) for
a given 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 stimuli 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, it was of  great interest to conduct a
comparative study on the anti-tumor effi-
cacy of  MF exposures with variable inten-
sities, causing the activation reaction on
different levels of  the reactivity. In experi-
ments by А. I. Shikhlyarova, conducted in
rats with tumors of  different etiology (in-
oculated sarcoma line, chemical carcino-
genesis, hormone dependent ovarian
tumors), applied was VMF within the in-
tensity range from 0,1 to 30,0 mТ 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 effect.
Graphically it is expressed as a wave-type
curve, the maxima of  which correspond to
0,1, 0,7, 3,2 and 35 mТ, and the minima
refer to 1,4, 8, 30 mТ, respectively. The best
anti-tumor effect (40% of  the cases of  full
tumor regression in short periods) was ob-
served under a VMF intensity of  0.1 to 3.2
mT. The study of  the complex of  the
adaptational reaction markers has detected
that the VMF anti-tumor influence of  dif-
ferent intensity is 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 efficacy and shortens the
period of  treatment (Shikhlyarova А. I.,

1975). Even greater efficacy of  the training
and activation reactions caused by the MF
low intensity has been demonstrated in a
combined treatment with chemotherapy
(researches by F. М. Zakharyuta, G. V.
Zhukova, Е. А. Sheiko).
For humans received the above mentioned
pioneering therapy, the said regularity was
fully confirmed both by the clinical evalu-
ation of  the MF treatment efficacy 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 is necessary
to study biological efficacy of  other
biotropic parameters of  MF, including fre-
quencies of  the latter. According to the
modern conceptions, a frequency deter-
mines a special form of  the MF exposure,
realizing the mechanism of  communica-
tion of  electromagnetic signal information
value (Kaznatcheev V. I., Mikhailova L. P.,
1985). Thus, an application of  the electro-
magnetic fields (EMP) of  infra-low and
low frequencies has revealed the capability
of  biosystems to adjust to an external set-
ting rhythm frequency if  the difference in
the frequency of  the auto-oscillation sys-
tem is 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 is just the sys-
tem of  discrete states, i.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-frequency EMP expo-
sures of  intact animals with different initial
states the reaction of  the same type is
formed under involvement of  a certain fre-
quency. Experiments by L.P. Barsukova
have shown that with an increase in the
EMP frequency observed is 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 is the existence of  a mechanism re-
sponsible for converting a frequency (exter-
nal setting rhythm) into a strength (measure
of  action) and vice versa (Garkavi L.Kh.,

Kvakina E.B., 1985). As a result of  interre-
lations between the internal and external
rhythms in a bio-system, we obtain a syn-
chronization of  the processes contributing
to the integration of  the biological system,
i.e. providing its integrity and stability (Bar-
talanfi L., 1973; Blekhman M.I., 1971;
Putilov А.А. 1987).
From the theoretical principles of activation
theory, development of  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 (hyper-
plastic – within the norm – lymphoid 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, is
clearly manifested. Thus, A.K. Mulatova
succeeded in detecting an increase in the
functional activity of  peripheral nervous
formations.  While under stress detected are
signs of  over-stimulation up to destruction
of  nervous elements in the skin and the
muscles, and under the training reaction
identified is 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 in 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 А.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 of  the experiments in 150
rats-tumor bearers (with the inoculated S-
45) demonstrated the possibility of  a long-
term maintenance of  the normal total
number of  the leukocytes and the leuko-
gram, the normal biogenic amine content
in blood and adrenals, the normal im-
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 of  efficacy of
the EMP frequency modes is 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 of  the frequency sig-
nals on chemical agents injected
(Shikhlyarova А.I., Garkavi L.Kh.,
Kvakina E.B., Barsukova L. 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 is evi-
dent, since the studies may contribute to
directing external field exposures in con-
cordance with the evaluation of  the main

parts of  the nervous system, the endocrine
and immune systems state for the purpose
of  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 of  energetic,
free radical and synthetic processes, an ac-
tivation of  cellular and humoral mecha-
nisms of  the immune system,
synchronization of  the endocrine system
activity and restorative morphofunctional
transformations 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 identifying
the law of  periodicity of  these reactions on
different reactivity levels, studying the elec-
tromagnetic exposure anti-tumor efficacy
scale and ending with the modern investi-
gations of  exo- and endogenic field inter-
relations, based on the intrinsic biological
rhythms and the synchronization, the
essence of  our pioneering theory is 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 for a wide appli-
cation of  the MF exposure as an independ-
ent or an additional option in an effective
treatment in oncology.

Statement on ethical issues
Research involving people and/or ani-
mals is in full compliance with current
national and international ethical stan-
dards.

Conflict of  interest
None declared.

Author contributions
A.I.S., G.Y.M., L.P.B., F.M.Z., G.V.Z.,
Y.P.K. carried out the experimentsand
analyzed the data. T.P.P., Y.A.S., O.F.E.,
T.A.B., T.A.K., N.M.M. contributed to
the writing of  the manuscript. A.I.S. co-
ordinated and helped to draft the ma-
nuscript. All authors read the ICMJE
criteria for authorship and approved the
final manuscript.

References
1. Mills RA. Tumor growth and inhibition as
transport phenomena: Suggestions for mag-
netotherapy. Mathematical Biosciences. Au-
gust 1971;11(3-4):173-80.
2. Fedorowski A, Steciwko A., Rabczynski J.
Influence of low-frequency electromagnetic
field, on growth of endogenous Morris he-
patoma and its metastatic ability. Medical Sci-
ence Monitor. 1998;4(5):765-73.
3. Miecznik A, Fornalczyk-Wachowska E,
Zeman K, Czernicki J. The effect of magne-
totherapy and magnetostimulation on cy-
tokine release by human peripheral blood
lymphocytes in vitro. Clinical and Experi-
mental Medical Letters. 2007;48(2):111-5.
4. Novikov GV, Novikov VV, Fesenko EE. Ef-
fect of weak combined static and low-fre-
quency alternating magnetic fields on the
Ehrlich ascites carcinoma in mice. Biofizika.
November 2009;54(6):1120-7. 
5. Berg H, Gnther B, Hilger I, et al. Bioelec-
tromagnetic field effects on cancer cells and
mice tumors. Electromagnetic Biology and
Medicine. December 2010;29(4):132-143.
6. Ali FM, El Gebaly RH, El Hag MA, Ro-
haim, AM. Solid Ehrlich tumor growth treat-
ment by magnetic waves. Technology and
Health Care. 2011;19(6):455-67.
7. Loja T, Stehlikova O, Palko L. Influence of
pulsed electromagnetic and pulsed vector
magnetic potential field on the growth of
tumor cells. Electromagnetic Biology and
Medicine. September 2014;33(3):190-7.
8. Garkavi LK, Zhukova GV, Shikhliarova AI,
et al. Anti-tumor action and other regulatory
effects of low intensity electromagnetic and
chemical factors in experiment. Biofizika.
Nov-Dec 2014;59(6):1161-72.
9. Gudtskova TN, Zhukova GV, Bragina MI,
et al. Signs of cell-cell interactions in sarcoma
45 tissue under conditions of anti-tumor ef-
fect caused by injection of magnetite
nanoparticles. Bulletin of Experimental Biol-
ogy and Medicine. October
2013;155(6):793-7. 
10. Garkavi LK, Tatkov OV. Nonspecific
adaptation reactions in patients with cardio-
vascular pathology and vertebral osteochon-
drosis during rehabilitation in a sanatorium.
Voenno-meditsinskii zhurnal.
2003;324(4):36-42.
11. Mikhailov NI, Garkavi LK, Mashchenko
NM, Zhukova GV. High-frequency oscilla-
tions in a pulse wave signal and their relation
to differential blood count leucocytes.
Biofizika. January 2012;57(1):99-104.
12. Garkavi LK, Kvakina EB, Sheiko EA.
AMP-induced enhancement of therapeutic
anti-tumor effect in the rats with trans-
plantable ovarian tumor. Experimental On-
cology. March 1996;18(1):87-9.



No.7 November 2015 | Cardiometry | 47

13. Garkavi LK, Kvakina EB. The outlook for
combining anti-tumor and activation thera-
pies. Voprosy Onkologii. 1995;41(2):47-8.
14. Garkavi LK, Kvakina EB, Shikchlyarova
AI, et al. Magnetic fields, adaptational reac-
tions and self-organization of living systems.
Biofizika. 1996;41(4):904-5.
15. Garkavi LK, Shepelev AP, Tatkov OV,
Mar'ianovskii AA. The efficacy of Eleuthero-
coccus and cralonin in the sanatorium-health
resort treatment of patients with ischemic
heart disease and neurocirculatory dystonia.
Voenno-meditsinskii zhurnal. Sep 2000;
321(9):42-7.
16. Sheiko YA, Shikhlyarova AI. Effect of
monochromatic red lighting potentiating
anti-tumor action of cyclophosphamide in-
jected with autoblood. Voprosy Onkologii.
2011;57(4):493-6.
17. Barnothy JM. Rejection of transplanted
tumors in mice. In: Barnothy MF (ed) Bio-
logical effects of magnetic fields. New
York:Plenum Press;1964. pp. 100-8.
18. Gross L.Lifespan Increase of Tumor-
Bearing Mice Through Pretreatment. In:
Barnothy MF (ed) Biological Effects of Mag-
netic Fields.New York: Plenum Press; 1964.
pp. 132-9.
19. Lacassagne A. La Press Med-
icale.51:2285-8.
20. Lenzi M. Radiology. 1940;35:307-14
21. McLean KC. Acad. Sci. 1964; 259(25):
4895.
22. Bertalanfi L. A general theory of systems:
review of problems and results. Moscow:
Nauka; 1969 pp. 30-54 [in Russian]
23. Blekhman II. Synchronization of dynamic
system. Moscow: Nauka; 1971. 896 p. [in
Russian]
24. Kavetsky RE. Tumor and organism. Kiev:
Gosmedizdat USSR; 1962. 303 p. [in Russ-
ian]
25. Kaznacheev VP, Mikhailova LP. Bioinfor-
matic function of natural electromagnetic
fields. Novosibirsk: Nauka; 1985.181p. [in
Russian]
26. Kalendo GS. Biology Bulletin Reviews.
1972;73:59-80. [in Russian]
27. Muzalevskaya NI, Larkina TA. Proceed-
ings of Kirgiz Medical Institute. Frunze, Kirgiz
Republic. 1974;100:84-5. [in Russian]
28. Ogorodnikova LS, Gairabedyants NG,
Ratner ON, et al. Morphological criteria of
lung cancer regression under the influence
of magnetotherapy. Voprosy Onkologii.
1980;26(1):28-34.
29. Shikhlyarova AI. The role of electromag-
netic fields’ biotropic parameters in increas-
ing the unspecific anti-tumor resistance.
Thesis abstract by Shikhlyarova AI, Doctor
of Biology. Rostov-on-Don, 2001. 50 pages.
[in Russian]

Introduction

Among the therapy factors used
nowadays in modern medicine,
low-intensity electromagnetic

radiations (EMR) are of  special interest.
It results from the fundamental role of
weak electromagnetic interactions in
functioning of  living systems [1 - 3] as
well as from the availability of  a number
of  biotropic parameters (induction,
power flow density, exposure, frequency
characteristics, wave polarization, emis-

sion geometry, pulse period-to-pulse
ratio etc.) at EMR that opens broad per-
spectives for optimization of  their re-
gulatory actions on the organism in
treatments of  a great variety of  pathol-
ogy. In experimental and clinical oncol-
ogy, the EMR in the band of  infra-low
frequencies (ILF) [4-6] and, in contrast
thereto, the band of  extremely high fre-
quencies (EHF, the millimeter band) [7-9],
which do not belong to the optical ra-
diation spectrum, are most used as ac-
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companying therapy electromagnetic
factors. Low-intensity EMR in the mi-
crowave length band are less common
applied, and their effects on tumors are
primarily under experimental studies
now [10, 11]. The factors under consi-
derations promote reducing toxicity and
increasing anti-tumor effects of  radia-
tion therapy and chemotherapy and
contribute to improving of  the health
condition, prolonging life and hindering
cancer recurrence and metastasizing. To
raise the efficacy of  the electromagnetic
field therapy, various approaches are
utilized which may include identifica-
tion of  bio-effective frequencies [12-
14], modulation of  a high-frequency
signal [11, 15, 16], application of  poly-
frequency influences, frequency sweep
and noise spectrum EMR [11, 17, 18],
combinations of  different EMR [19-
21], detection of  sensitive regions of
impact localization [22] and some oth-
ers.
Despite the fact that there are signifi-
cant differences in biophysical features
in direct interactions between one kind
of  the EMR or another and organism
tissues, they produce, as a rule, a similar
unspecific effect on the state of  the re-
gulatory systems in humans and ani-
mals. In this case, the effects are
determined above all by the match be-
tween the biotropic parameters of  the
exposure and the initial state and the
principles of  response of  the central
regulatory systems that provides a pos-
sibility of  obtaining considerably di-
verging biological effects (including up
to the opposite ones) with a relatively
slight difference in physical properties
of  the applied exposure factors. There-
fore, there is a need to prepare a
methodology of  how to configure ef-
fective regimes of  electromagnetic ex-
posures in order to obtain a significant
effect in treatment with minimized risk
of  complications. This problem can be
solved only on the basis of  the proper
understanding of  the systemic mecha-
nisms of  homeostasis and the regulari-
ties in the responsiveness of  the
organism as a complex non-linear dissi-
pative system. It has been just the de-
tection of  some universal regularities of
this sort that is connected with the cre-
ation of  a theory of  general unspecific

adaptational reactions (AR) of  an or-
ganism, the practical value of  which for
therapy action optimization has been
demonstrated by the scientists in their
longtime research [23-25].
The essentials of  the AR theory deve-
loped on the basis of  the scientific dis-
coveries [26-28] are concepts of  the
availability of  a periodically organized
system of  qualitatively differing integral
reactions of  the organism, the develop-
ment of  which is governed by quantita-
tive values of  biotropic parameters of
an influence. In the context of  the AR
theory, a number of  principles have
been formulated which determine cer-
tain algorithms of  formation of  effec-
tive exposures [23, 29] that becomes a
foundation for a treatment technology
like an activation therapy (AT). These
principles are aimed at achieving the
main goal of  the AT: to provide the
proper conditions required for develo-
ping of  the stable anti-stressor AR to
promote activation of  the mechanisms
of  unspecific (including anti-tumor) re-
sistance of  the organism. In configuring
the effective EMR exposure regimes,
the used AT principles include the fol-
lowing:
1. Changing in exposure during the
course of  EMF therapy according to
some specified rules taking into account
the regularities in developing of  adap-
tational reactions;
2. Exposure intensity minimization;
3. Providing actions on the central reg-
ulatory structures;
4. Application of  EMR of  bio-effective
frequencies;
5. Combinations of  an action on the
central structures with an action on the
stimulation target peripheral regions;
6. Utilization of  regimes of  poly-fre-
quency modulation of  a high-frequency
signal with an application of  bio-effec-
tive low frequencies;
7. Complex application of  different
electromagnetic exposures as well as
some other principles associated with
the necessity to provide metabolic ac-
companiment in electromagnetic expo-
sures and an EMR application for
action on water structure and biological
fluids.
The first three principles are most ge-
neral and demonstrate their universal

nature. When realizing the first princi-
ple to provide a change in the exposure,
as a rule, there are two approaches ap-
plied [23]. Approach one suggests that
a leukogram should be systematically
determined (2-3 times a week), and that
a subsequent change in an exposure
should be adjusted in accordance with
the actual leukogram data, considering
a coefficient of  transition between the
neighboring AR of  the same reactivity,
the value of  which is 1.15-1.2. Ap-
proach two presents a change in the ex-
posure in accordance with a
relationship close to an exponential re-
lation and does not require frequent
regular leukogram monitoring as it is
the case with approach one. It has been
just this approach which has been ap-
plied by us in our research. The princi-
ple of  minimization of  exposure is a
practical consequence of  the periodical
organization of  the AR system and the
highest treatment efficacy of  the anti-
stressor AR developing at high levels of
the organism reactivity [23, 24,
28]¸therefore EMR of  non-thermal in-
tensities within a wide range are consi-
dered to be the AT factors. The third
principle of  the primacy of  the central
regulatory structures as targets of  weak
EMR exposures is also an immediate
consequence of  the AR theory, since
developing one type of  the ARs or an-
other is dictated primarily by shifts in
the activity of  higher centers of  the au-
tonomic nervous system regulation.
Principles 4-7 are directed to activating
the maximum possible number of  the
regulatory structures of  different struc-
turally functional levels in the organism
and harmonizing some intra- and inter-
level changes. It is assumed that the
stimulation target peripheral regions, as
mentioned in principle 5, are those
where a pathological process is loca-
lized, or where an affected organ is pro-
jected, the activation of  which is of
importance for a complex action on the
organism in case of  pathology.
This paper offers some results from our
research which can be considered as ex-
amples of  the application of  the AT
principles in electromagnetic therapy
with the use of  EMR exposures in the
EHF and microwave bands in studies in
experimental tumor-bearing animals.
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Materials and methods
The experimental studies covered a co-
hort of  164 fertile albino laboratory rats
from outbread stocks kept by the Ex-
perimental Animal Breeding Facility at
the Rostov-on-Don Oncology Research
Institute. Male rats with a weight from
180 to 300 g constituted the greater part
of  the experimental animal cohort.
Some separate experiments were carried
out in fertile female rats (170–250 g).
For the purpose of  the experiment, used
were inoculated tumor lines of  two dif-
fering histological types which are essen-
tially distinguished by their growth
dynamics and invasion ability: the tumor
inocula were sarcoma 45 and Pliss lym-
phosarcoma. Samples of  the above au-
thentic cancer cell lines for the studies
were delivered by the Authentic Cell
Lines Bank of  the Russian National On-
cology Research Center at the Russian
Academy of  Sciences. The tumor cell
lines were inoculated into recipients in
accordance with the generally accepted
practice [30]. 0,5ml of  the 30% cell sus-
pension were subcutaneously injected
into the lower back within the dorsolat-
eral area in a rat. In order to assess sizes
in tumor growth progression, the
Schreck’s equation for ellipsoids was uti-
lized. We started with EMR exposures
as soon as the tumors reached the sizes
when their spontaneous regression be-
came highly improbable. So, at that
stage, the sarcoma 45 tumor volumes
were recorded to be 0,7–1,5cm3, and the
Pliss lymphosarcoma tumor volumes
were reported to be 0,3–0,5 cm3. The
conditions for the conduction of  the
studies met to the applicable require-
ments for experiments carried out in
laboratory animals [31].
In the experiment, EHF EMR and mi-
crowave EMR were applied as basic ex-
posure factors. A weak infra-low
frequency magnetic field (ILF MF) was
utilized as an additional exposure factor.
The EMR exposure in the microwave
range (1 GHz, with a power flow density
under 1 μWt/cm2) was provided with a
pilot device manufactured by the RPC
TELEMAC (Saratov, Russia) during 4
weeks. There were three regimes of  the
applied exposures, namely, the regime
of  the influence on the head, the regime
of  the influence on the perifocal area

and the regime of  the sequential influ-
ence on the head and the tumor perifo-
cal area. The exposed surface area did
not exceed 4,5 cm2. The exposure dura-
tion varied from one exposure therapy
session to another within the range of  3
to 10 minutes in accordance with a rela-
tionship close to an exponential relation. 
The system designed to provide the
EHF EMR exposure and the complex
exposure with EHF EMR and ILF MF
included the following items: medical
device YAV-1 intended for the EHF
therapy purpose (42.2 GHz, 10
μWt/cm2) and a modulator manufac-
tured by the Rostov-on-Don Radio
Communication Research Institute on
the basis of  specific shape pulse gene-
rator G6-37, which was used at the same
time as ILF MF generator, and a sole-
noid applicator (see Figure 1 below).

of  the anti-stressor AR in pre-experi-
mental trials. An exposure duration va-
ried within the range from 7 to 30
minutes by a relationship close to an ex-
ponential relation (L.Kh. Garkavi, E.B.
Kvakina and M.A. Ukolova, 1979, 1990).
A ratio of  time of  availability of  each of
the modulation frequencies of  1,7 – 3,4
– 7,8 – 15,6 Hz in case of  the poly-fre-
quency regime was 2 : 2 : 1 : 1, accor-
dingly, within the total exposure scope. In
the experiments, the occipital region in
the animal placed into a Plexiglas cham-
ber was exposed to EHF EMR via an
opening covered with a film permeable to
radio frequency radiation (see Figure 2).
In the complex electromagnetic expo-
sures (see Figure 1), when the occipital
region in the animal was exposed at the
same time to the poly-frequency-modu-
lated EHF EMR and the low-inductive

ILF MF(1 μT), the magnetic field was
generated with the solenoid located in
line with the YAV-1 source of  exposure.
The frequency of  the magnetic expo-
sure was locked with a high-frequency
signal in frequencies of  its modulation
and had a value two times less than the
current value of  the modulation fre-
quency of  EHF EMR (of  0.85 – 1.7 –
3.9 – 7.8 Hz). Each frequency of  ILF
MF exposure was available for 1 minute,
and then the exposure was interrupted
till the EHF EMR modulation fre-

Figure 1 | Design diagram of experimental system intended for exposures with
modulated EHF EMR and complex exposures with EHF EMR and ILF MF.
Note: Items 1, 2, 3 are regular standard components of the system, and items 4 and
5 are components used for the purpose of metrology calibration only.

In exposures with EHF EMR, various
modulation regimes were utilized: the
single frequency regime with the use of
a frequency of  50 Hz for the purpose
of  modulation and the regime of  the
poly-frequency modulation with the use
of  a sequence of  bio-effective signals of
paired multiple low frequencies of  1,7 –
3,4 – 7,8 and 15,6 Hz for the purpose
of  modulation, which included Shu-
mann resonance frequencies, and some
other frequencies, which were found to
be effective with respect to development



50 | Cardiometry | No.7 November 2015

quency was changed. So, the total expo-
sure to ILF MF was constant and lasted
for 4 minutes.
Tumor chemotherapy was carried out
with the use of  the cytostatic drug Cy-
clophosphan administered as intraperi-
toneal injection with the maximum total
daily dose of  150 mg/kg. The single
dose of  the medication was 50 mg/kg.
The duration of  the experimental stu-
dies covered 3–5 weeks from the begin-
ning of  the EMF therapy, considering
the type of  inoculated tumor cells and
exposures applied thereto.
The efficacy of  the offered anti-tumor
therapy was assessed by percentage of
retardation of  tumor growth, by the
number of  regression cases, by the re-
gression expression profiles, by the
availability of  tumor cells in tissues of
the organs under study (lymphoid or-
gans, liver, kidneys, adrenal glands and
thyroid gland) and by the expression
profiles of  degenerative dystrophic and
necrotic alterations in tumor cells. The
regression was judged to be complete
when the tumor primary site tissue was
fully replaced by connective tissue, when
no tumor cells were found in the inter-
nal organs under investigation as well as
when no tumor growth was observed
within the period of  time from 3 to 6
months.
During the experimental studies, blood
samples from veins located under the
skin in the medial surface area of  a hip

were taken once a week and on the sac-
rificing day in order to determine the ac-
tual leukogram exhibiting the nature and
the tension of  the actual AR [24, 26, 27].
On termination of  the experiment, the
animals were sacrificed by ether narcosis
overdose. Thereafter the respective
weight coefficients of  the thymus, the
spleen, the adrenal glands and the
weight of  the tumor were determined in
the sacrificed rat. An analysis of  mor-
phofunctional alterations in the above
mentioned examined organs was carried
out with the use of  hematoxylin and
eosin technique and applicable histo-
chemical methods to recognize nucleo-
proteids [32]. Morphometry was

applied, too [33].The respective ultra-
structural examinations were performed
with the Phillips EM 208 electron mi-
croscope. The experimental statistics
data were processed with a t-Student test
and a Wilcox-Mann-Whitney test.
Experimental study results: examples of
realization of  AT principles
1. Efficacy of  exposure to mi-
crowaves with a biologically signifi-
cant frequency, considering varied
localization 
The microwave EMR (hereinafter re-
ferred to as the resonance radiation, RR)
selected for our experimental studies is
a radiation with a bio-effective fre-
quency. The selection of  this frequency
is credited to a detection of  the so called
SPE-effect when the water medium
generates an extremely weak radiation in
the decimeter band with frequencies
close to 1 GHz as a response to an ex-
posure to low-intensity EMR of  some
specified frequencies in the millimeter
band [13]. Interest in the RR was kindled
due to the fact that this kind of  radiation
is related to the water component in bio-
logical media, which is considered at
present as the primary sensor of  weak
and extremely weak EMR [34, 35]. 
Our studies were conducted in 53 ani-
mals with sarcoma 45, and the experi-
mental cohort covered male rats (23)
and female rats (30). In the experiments,
in the male rats, the head and the peri-
focal region of  the tumor were exposed
to RR. As to the experimental tests in
the female rats, each stimulated region

Figure 2 | Modulated EHF EMR exposure treatment session

Figure 3 | Efficacy of RR exposure applied in different regimes in rats with sarcoma 45.
Legend: Males refers to a group of male rats when the head and the perifocal region
of the tumor were under RR exposure. Females 1refers to a group of female rats
when the head was subjected to the exposure, and Females 2 displays a group of fe-
male rats when the perifocal region of the tumor was under exposure.
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was exposed separately in the two re-
spective groups of  the animals that
made possible to evaluate the impor-
tance of  the central exposure and the
peripheral exposure separately. No spe-
cial anti-tumor means were used in the
experiments.
The results obtained in the experimental
studies demonstrated an anti-tumor effi-
cacy of  the RR, the degree of  which de-
pended on the regime of  the RR
application. Figure 3 exhibits data on oc-
currence rate of  the sarcoma 45 growth re-
gression and retardation induced by the RR
exposures in different experiment runs.

The highest anti-tumor efficacy of  the
RR exposure was observed when the
head and the perifocal region of  the
tumor were sequentially subjected to the
exposure. In that case, the beneficial ef-
fect was reported in 77% for the male
rats (Figure 3). It should be noted that
we managed to obtain complete regres-
sion of  the tumor approximately for
one third of  the animals (4 of  13) (see
Figure 4). The sarcoma 45 partial regres-
sion by 30-50% and the tumor growth
retardation by 40% were recorded for
the same number of  the animals,
namely, in 23% of  the cases (3 rats in

each case). For 23% of  the rats no effects
were detected: the sizes of  their tumors
did not differ from those determined in
the reference group (9-12 cm3).
As to the studies in the female rats, the
efficacy was reported only in cases of
the localized head exposure (see Fi-
gure 3).Under the conditions, an anti-
tumor effect was observed in 60% of
the animals, but growth tumor regres-
sion was noted only in one of  10 cases,
and in the other animals (50% of  the
cases) observed was pronounced retar-
dation of  tumor growth (by 71%).
Hence the most apparent effect in rats
was reported in case of  the combined
central and peripheral exposures, the
most frequent cases of  tumor regression
were recorded (over 50%, see Figure 3)
under the said conditions. The RR ex-
posure applied only to the perifocal re-
gion in order to activate the immune
processes in the tumor area, without the
central exposure, did not produce any
noticeable effect. Such relationship be-
tween the RR efficacy and the different
regimes of  the exposure application was
in agreement with the respective mani-
festation of  the anti-stressor influence
of  each investigated exposure.
So, in the animals from the reference
groups, where a sarcoma 45 growth in
progression was recorded, after the two
week exposure therapy course, the rate
of  the development of  anti-stressor AR,
identified according to leukocyte for-

Figure 4 | Complete regression of sarcoma 45 due to RR exposure in male rats. Mature
connective tissue infiltrated with plenty of leukocytes at tumor site. Stained by Brachet tech-
nique. х160.

Figure 5 | Activation of lymphoproliferative processes in thymus due to central RR exposure. Stained by Brachet technique. х400. 
А. Thymus in the phase of active sarcoma 45 growth. Reference group. Lymphoid tissue hypoplasia with a considerable disorder
in lobe structures and an enlargement of interlobular connective tissue areas. Signs of hemostasis. Stress. 
В. State of thymus in the phase of sarcoma 45 regression due to RR exposure. An increase in density of distribution of thymocytes
and expansion of area of cortical substance in lobes. Elevated activation AR. 

A B
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mula, was significantly reduced. The
prevailing AR remained the stress reac-
tion transformed to chronic form. Upon
completion of  the experiment, the typ-
ical stress AR changes were observed in
the thymus (see Figure 5А). A significant
hypoplasia of  lymphoid tissue, signs of
disorders in thymocytes maturation and
differentiation processes as well as mi-
crocirculatory abnormalities in the
organ were noted. When using RR, de-
tected was a stable elevated AR both in
male and female rats with an apparent
anti-tumor effect. In the process, dis-
tinct features of  a considerable enhance-
ment of  lymphoproliferative processes
and an increase in mass of  lymphocytic
parenchyma in the thymus were identi-
fied in such animals (see Figure 5В). 
In electron microscopic examination of
tumor tissue in cases of  apparent retar-
dation and partial regression of  sarcoma
45, some changes indicating an advance
in the tumor cells differentiation degree
were found. It was manifested by adding
complexity to ultrastructural organiza-
tion of  cells and developing signs of  re-
covery of  the ability to synthesize and
secrete collagen that is typical for fibro-
blasts (see Figure 6, А and В) and that
evidently led to a reduction in cell divi-
sion cycles due to progression of  dys-
trophy and degeneration (see Figure
6С).
So, the results of  the completed experi-
mental studies show that a low-intensity
microwave EMR with a bio-effective
frequency, corresponding to that of  the
intrinsic radiation of  water-containing

A

B

C

Figure 6 | Changes in ultrastructural fea-
tures of sarcoma 45 tissue with partial
tumor regression due to RR exposure.
А. A cell of actively growing tumor. A nucleus
of the cell is seen; a dense cytoplasma is
deficient in organelles; a rough endoplas-
matic reticulum is poorly developed.
Magnification х 20000. 
В. A sarcoma 45 cell being in regression
due to RR exposure. Expanded cisterns of
the well-developed rough endoplasmatic
reticulum with fibrillar material content
are seen in the cytoplasma. The inter-
cellular space is filled with collagen fibers.
Magnification х 14 000.
С. A cell with pronounced signs of dystrophy
and degeneration among the collagen
fibers. Magnification х 14000.



No.7 November 2015 | Cardiometry | 53

media, is capable of  producing an anti-
tumor effect associated with the deve-
lopment of  the stable anti-stressor AR
at elevated activation level. The most
pronounced anti-tumor effect of  this
factor has been reported in case when
the exposure is sequentially localized to
the head and the perifocal region of  the
tumor, and the decisive role plays in this
case the central influence. 
2. Influence of  modulation regime
on EHF EMR efficacy
The dependence of  the medical & bio-
logical efficacy of  the EMR millimeter
band on a radiation frequency appears
to be especially strong because a distinct
resonance-like response of  living sys-
tems of  different organization levels to
the millimeter wave-length exposure
takes place and because identified is a
universal value of  some specific EHF
EMR for a great diversity of  living or-
ganisms, from the single cell organisms
up to and including the human organism
[36]. In our studies, we used low-inten-
sity EMR at a frequency of  42.2 GHz
(7.2 mm), the efficacy of  which as an
immune modulating and anti-inflamma-
tory factor had been detected earlier
under experimental and clinical condi-
tions, and that was applicable even to
cases with malignant processes [37, 38].
In doing so, the regime of  the fre-
quency modulation (50 Hz), automati-
cally generated in operation of  medical
device YAV-1, was compared with the
regime of  the poly-frequency modula-
tion (1.7 – 3.4 – 7.8 – 15.6 Hz) which
was produced with a dedicated modula-
tor (on the basis of  generator G6-37,
Figures 1 and 2). In both cases, we deal
with the frequency modulation, i.e. con-
sidered are the regimes of  tuning of  an
EHF EMR frequency in the 200 MHz
band, close to a frequency of  42.2 GHz. 
An influence of  the modulation regime
on efficacy of  EHF EMR was studied
in experiments in 37 outbred albino lab-
oratory male rats, with a weight of  200 –
300g, with sarcoma 45, who received
Cyclophosphan (CPH) as cytostatic
drug. In the experiments, the occipital
region in the animal placed into a Plexi-
glas chamber was under the exposure. In
accordance with the well-known
method of  the combined application of
EHF EMR therapy and chemotherapy

[37, 38], we started with the electromag-
netic exposure 3 days before the CPH
medication. A peculiarity of  this study
was that we were concerned with a rela-
tively large-sized initial tumors (approx-
imately 1.5 cm3), which progressed to
the stage of  an even greater volume of
2.8 – 3.2 cm3 at the beginning of
chemotherapy. The condition dictated
the necessity to provide a high-dose
CPH medication with a substantial total
amount of  150 mg/kg.
Figure 7 gives data on tumor grow dy-
namics during 5 weeks of  the experi-
ment. As indicated by the diagram in the
Figure, week 3 was decisive for revealing
the advantage of  the combined therapy
integrating the modulated EHF EMR
exposure and the CPH treatment over
chemotherapy as the sole tumor treat-
ment strategy. The tumor sizes in rats in
two groups subjected to the modulated
EHF EMR exposures were reported to
be smaller by factors of  1.9 and 2.8
(under the single-frequency regime and
under the poly-frequency regime, corre-
spondingly) as compared with the ani-
mal group received CPH only (p< 0.05).
Week 5 demonstrated that the gap be-
tween the results of  the two therapy
strategies was widening to an even
greater extent, and at the same time ap-
peared was a statistically significant dif-
ference in averaged volumetric sizes of
the tumors of  2.1±0.2 and 1.4±0.1 cm3,
correspondingly, related to the respec-
tive animal groups, differing in their ex-

posures to the EHF EMR modulation
regimes with an application of  a single
frequency and a poly-frequency, accord-
ingly.
A high-dose CPH treatment caused a
marked toxic effect in all animals co-
vered by the experimental studies.
Under the conditions, the application of
the EHF EMR therapy was notable to
prevent leucopenia and AR chronic
stress which were identified according
to the leukocyte formula. But at the
same time, the studies of  structural and
functional changes in the organs of  the
immune system made it possible to ob-
tain a more complete picture of  the ef-
fects produced by the exposures under
investigation on the organism of  the an-
imals. A protective effect of  EHF EMR
exposure lies in the fact that it inhibits
the progression of  hypoplasia in the thy-
mus, the white pulp and the T-cell de-
pendent regions in the spleen that was
typical for the reference group of  rats
and the group received the CPH therapy
only. In case of  the use of  EHF EMR
therapy, it was noted that some indivi-
dual lobes in the thymus had markers of
moderate lymphoproliferative activity
and that follicles with their germinative
centers in the spleen appeared, that was
not the case for those rats which were
not exposed to EHF EMR. Under the
poly-frequency modulation of  EMR
EHF, the frequent occurrence of  such
lobes in the thymus was 10-15% higher
as compared with the single-frequency

Figure 7 | Sarcoma 45 growth dynamics in outbred albino male rats received
chemotherapy and EHF EMR treatment with different modulation regimes.
Legend: Exposures: CPH – Cyclophosphan, EHFsf EMR – EHF EMR with single-
frequency regime of modulation (50 Hz), EHFpf EMR – EHF EMR with poly-frequency
regime of modulation. Beginning of CPH chemotherapy: week1 of EHF EMR expo-
sures.



modulation (p< 0.05).Besides, in both
cases, as mentioned above, the number
of  the follicles with their germinative
centers in the spleen and enlarged T-
cell dependent regions was greater by a
factor of  1,3–1,5 (р<0,05) against the
case with the single-frequency EHF
EMR exposure therapy (see Figure 8).
The evidence could bear witness to the
point that under the modulated EHF
EMR exposure there was an elevation
of  the reactivity level observed, at which
the AR stress was developed, as com-
pared with the level of  the similar AR in
animals of  the reference group received
the CPH medication, being not exposed
to EHF EMR. It should be noted that
such an increase in the level of  reactivity
of  this AR at poly-frequency modula-
tion of  EHF EMR was more clearly
marked than it was found in the single-
frequency regime. In summary it may be
said that under the combined treatment
conditions, when both chemotherapy
and EHF therapy are used, the applica-
tion of  the poly-frequency modulation
of  EHF EMR is more favorable for ob-
taining an improvement in the AR pat-
tern, a reduction in damaging effect of
the high-dose chemotherapy and an ini-
tiation of  the mechanisms of  anti-tumor
resistance of  the organism, as compared
with the case of  the single-frequency
modulation regime. 
3. Complex action of  EHF EMR
and ILF MF on unspecific anti-
tumor resistance of  the organism

In cases of  low-intensity electromag-
netic therapy as a treatment accompany-
ing chemotherapy, efficacy of  the
poly-frequency-modulated EHF EMR
can be raised by a complex application
of  this factor in conjunction with ILF
MF [39, 40]. Moreover, a combination
of  the EHF EMR and the ILF MF may
be effective even in those cases when no
special-purpose drug therapy is used. 
The experiments in 74 male rats with in-
oculated tumors of  two different histo-
logical types, namely, sarcoma 45 and
Pliss lymphosarcoma, were focused on
studies on effects of  complex electro-
magnetic exposure. The exposure co-
vered the poly-frequency-modulated
EHF EMR and the corresponding ILF
MF locked in modulation frequencies

with a ratio of  1:2 between the frequency
of  ILF MF and the modulation frequen-
cies of  EMR EHF. Both experimental
models demonstrated a distinct effect in
a portion of  the animals who did not re-
ceive anti-tumor chemotherapy. 
Figure 9 displays the evidence data on the
studies of  the effects of  the complex ac-
tion on the tumor and the evidence data
on the state of  the thymus in rats with
sarcoma 45 (42). The poly-frequency-
modulated EHF EMR alone did not
show any noticeable effect on the tumor
growth dynamics, whereas in two thirds
of  the animals (10 of  15) demonstrated
was a quite substantial effect in the form
of  partial regression and pronounced re-
tardation of  the sarcoma 45 growth due
to the application of  the complex expo-
sure. It led to a reduction in the average
volume of  the tumors in the studied rat
group by 8 times as compared with the
respective value in the reference group
(2.0±0.3 and 16.5±1.5 cm3, respectively,
and p<0.001). In the other rats sub-
jected to the complex exposure no con-
siderable effect on the sarcoma 45
tumor sizes was recorded (see Figure 9).
In all the animals with pronounced ef-
fect upon the complex EMR exposure
observed was the development of  the
stable AR at elevated activation level,
whereas the majority of  the animals in
the reference group were reported to be
in the AR stress, and only some individ-
ual male rats were found to be at the
stage of  developing the tensioned anti-
stressor AR with signs of  an isocytosis.
Changes in the thymus in the animals

Figure 9 | Changes in the state of sarcoma 45 and activity of the lymphoproliferative
processes in the thymus upon complex exposure of EHF EMR and ILF MF (EHF EMR+
ILF MF). 
Legend: EHF EMR+ ILF MF1 – a subgroup of animals with pronounced anti-tumor
effect due to the complex exposure; EHF EMR+ ILF MF2 – a subgroup of animals
without effect on sarcoma 45 tumor sizes upon the complex exposure; SPR–ratio
between the stromal and the parenchymal components in the thymus.

Figure 8 | Activation of lymphoid tissue in T-cell dependent regions (periarterial
lymphatic sheath) in the spleen upon exposure to poly-frequency-modulated EHF
EMR in male rats with sarcoma 45, received high-dose CPH therapy. Stained by
Brachet technique.10х16.
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with tumor regression and retardation
indicated that the lymphoproliferative
processes demonstrated their significant
activity as compared with the thymus
micropicture in the other male rats. That
was reflected in the significant reduc-
tion in the ratio between the stromal
and the parenchymal components in
the thymus in those animals as against
the data in the other rats (p<0.05-0.01;
see Figure 9). But at the same time, for
the other animals in the two groups
subjected to the EMR exposures (EHF
EMR or EHF EMR+ ILF MF) it was
reported that the SPR was slightly re-
duced as compared with the value ob-
tained for the reference group (by
17-28%, p<0.1 – 0.05; see Figure 9). It
accounted for the anti-stressor influ-
ence of  the exposures in question,
which were not sufficient to provide an
activation of  the mechanism of  the
anti-tumor resistance in the cases being
considered.
The micropicture of  the tumor in rats
with partial regression of  sarcoma 45
due to the complex EMR exposures
under consideration was characterized
by the presence of  extensive areas
where malignant tissue was replaced by
connective tissue, by the appearance of
a well-developed capsule and a broad
connective tissue band round the pe-
riphery of  the tumor node with rich
infiltration by lymphoid and plasma-
cytic cells (see Figure 10).
Similar results were obtained in studies

with the Pliss lymphosarcoma rats
(32). In that case, an anti-tumor effect
was reported for 40% of  the animals
(6 of  15), subjected to the complex ac-
tion of  EHF EMR and ILF MF. That
determined the necessity to identify
two subgroups by the criterion of  ef-
ficacy of  the exposure, as is the case
with the sarcoma 45 bearing rats. A
special feature of  the Pliss lymphosar-
coma animals was that the anti-tumor
effect of  the complex action appeared
solely as complete tumor regression. In
all animals, except for the rats in sub-
group 1 received the complex therapy,
observed was an active growth of  the
tumor, the volumetric sizes of  which
by the end of  the experiment reached
15-25 cm3 (in some individual cases

even over 30 cm3).
Figure 11 below exhibits some data on
the state of  the tumor-bearing rats
under the study, which reflect systemic
changes of  the stressor or anti-stressor
nature detected in the organism of  the
animals. An anti-stressor effect of  the
low-intensity EMR was also noted in
rats with growing tumors, too. It was
manifested in higher values of  the
ratio between the thymus weight and
the adrenal gland weight, as compared
with the values recorded in the refe-
rence group (by 2.3 and 2.8 times, re-
spectively; p<0.05; see Figure 11). 
Most pronounced anti-stressor changes
were noted in rats with tumor regression
caused by the complex exposure to
EHF EMR and ILF MF. The leukocyte

Figure 10 | Alterations in sarcoma 45 tissue due to central exposure to EHF EMR and ILF MF. Stained by Brachet technique. 10х40. 
А. Reference group. Sarcoma 45 tumor growth and progression. Numerous mitotic figures (including atypical). A minor amount
of cells showing degeneration signs.
В. Partial regression of the sarcoma 45 tumor due to combined exposure of EHF EMR and ILF MF. A broad connective tissue
band. Rich infiltration by lymphoid and plasmacytic cells; macrophage infiltration.

Figure 11 | Key indicators of the states for the Pliss lymphosarcoma rats subjected to
EHF EMR and the complex exposure to EHF EMR and MF ILF.
Legend: EHF EMR+ ILF MF1 – a subgroup of animals with tumor regression upon the
complex exposure.
EHF EMR+ ILF MF2 – a subgroup of animals without any anti-tumor effect upon the
complex exposure.
B thym / B adg – a ratio between the thymus weight and the adrenal gland weight.
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formula in the animals indicated the
presence of  the elevated AR, whereas
for the reference group of  animals at
last stages of  the experiment the stress
AR was prevalent. In the case, the ratio
between the thymus weight and the ad-
renal gland weight in animals with Pliss
lymphosarcoma regression was reported
to be many times greater (more than 6
times) than it was the case with the ref-
erence group, and the said ratio was two
or three times as high as it was recorded
for the other rats subjected to the EMR
exposure considered (see Figure 11). In
cases of  tumor regression, detected was
the highest level of  hemoglobin which
was 18-26% higher than the respective
data recorded for the other animals
(p<0.05, see Figure 11).
The micropicture of  the lymphoid or-
gans upon the effective complex expo-
sure was reported to be fully in line with
the respective leukogram data, and it dif-
fered substantially from the changes in
the immune system organs in rats from
the reference group. So, whereas in the
thymus of  the animals with an actively
growing tumor observed was significant
hypoplasia of  lymphoid tissue, in con-
trast thereto, for the rats with the full re-
gression of  Pliss lymphosarcoma
reported were signs of  marked lympho-
proliferative activity (see Figure 12 А
and В).
Consequently, the results of  the studies
in animals bearing two different experi-
mental tumors suggest that the anti-

stressor and anti-tumor effect of  EHF
EMR is significantly enhanced when it
is used as a complex action with the low-
induction ILF MF.

Conclusion
The successful realization of  the AT
principles in the experimental studies
in inoculated tumor bearing animals
has shown the practical value of  the
AT approaches to elaboration of  some
effective algorithms in low-intensity
electromagnetic field therapy. The ap-
plication of  the said therapy algo-
rithms results in an increase of  the
anti-tumor effect and a reduction in
toxicity of  chemotherapy; among the
favorable effects there is their pro-
nounced anti-tumor effect leading up
to complete tumor regression even
without use of  special anti-tumor me-
dication. The evidence of  unspecific
anti-stressor mechanisms provided the
basis for such effects makes it possible
to conclude that the offered AT ap-
proaches are universal and promising
in their application to a wide range of
pathology cases, including diseases of
the cardiovascular system, the respira-
tory system, the nervous system as well
as HIV/AIDS states.
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Periodic system of  unspecific adaptational reactions 
and its significance for theory and practice
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Changes in the immune system central organ 
under effective activation electromagnetic therapy in rats tumor-bearers

Rats thymus in case of the tumor regression. 
The elevated activation adaptational reaction

Rats thymus in case of the tumor growth. 
The chronic stress adaptational reaction

Growth of Pliss lymphosarcoma. 
Pronounced hypoplasia of lymphoid tissue 

in the form of focal degeneration of cellular elements. 
Brachet technique. 10x6.3

Growth of Pliss lymphosarcoma. 
Complete regression of Pliss lymphosarcoma. 

Pronounced activation of lymphoproliferative processes: 
large lobules, adrenal cortex is larger than medullary 

substance in area. Brachet technique. 10х 16
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tors of  any nature, heavy loading (both of
the physical and psycho-emotional nature)
and decelerating the aging process as well. 
The activation therapy is based on the proper
selection of an influence or an exposure and
the mode of  its application (program) fol-
lowed by an adequate evaluation of the ob-
jective parameters of  the response (taking
into account the subjective signs of a reac-
tion). Each of the adaptational reactions is
characterized by many parameters, but
among them are the so-called parameters of
order: they are signal indicators of the inte-
grated system of signs. So, the lymphocyte
level in the hemogram is treated to be the pa-
rameter of order identifying the adaptational
reaction type.  
Speaking about the targeted activation ther-
apy it is necessary to take into account that
the activation reaction is divided into the
calm and elevated activation reactions, which
show some differences. Thus, in case of the
calm activation, the values of the adrenal cor-
tex glucocorticoids output are within the
lower half  of the zone of the norm, and the
values of  secretion of  the adrenal cortex
mineralocorticoids and a number of  the
other hormones as well as the immune sys-
tem activity are within the upper half  of the
zone of the norm, but below the maximum
values of the immune system activity. In case
of the elevated activation, as against the calm
activation, the adrenal cortex glucocorticoids
output is within the upper half  of the zone
of  the norm, secretion of  the other hor-
mones and the immune system organs ac-
tivity values in animals and humans are
higher, as compared with the calm activation,
close to the upper limit of the norm, some-
times even exceeding it. Besides, in case of
the calm activation in blood the performance
activities of the coagulant and anti-coagulant
systems are well balanced, but in case of the
elevated activation the anti-coagulant system
activity slightly prevails. 
Further studies have shown that in order to
pass from one reaction to another (training to
activation, activation to stress) it is enough to
change the acting factor value by 15-30% (a
coefficient of 1.15-1.3) depending on the
human or animal individual sensitivity (in the
majority of the cases by 20%, i.e. by 1.2 times).
In case of  an improper dosing, leading to
over-dosage, the over-activation reaction may
develop. The over-activation reaction is si-
milar to the elevated activation reaction in the
direction of a number of changes, but it is

Introduction

Nowadays it is widely known that
many pathological processes are
based on the chronic stress devel-

opment. However, even the anti-stressor re-
actions may depend on the over-activation,
“training” and some subtypes of “activation”
at low and very low reactivity levels. Thus, the
activation therapy aim is to control the or-
ganism unspecific resistance, namely, to take
the organism out of its unfavorable strained
states.
Important is the fact that a treatment may be
unsuccessful, uncontrolled without a special
accounting of the quantitative values of an in-
fluence on the organism and without the
proper understanding that the same influence
agent varying in its doses may produce various
and even contrary effects on an organism. 
It is not a top secret that at the present time
very strict schedules of medication and rigid

dosage prescriptions without due consider-
ation of an individual sensitivity and an as-
sessment of the initial state of a patient are
very common in medical practice. But it is a
matter of fact that the therapy outcome de-
pends on just the above factors since an in-
fluence or an exposure of the same quality
may cause different changes in an organism.
It is quite obvious that the qualitative and
quantitative principle application allows
using a great diversity of factors for increas-
ing the resistance and improving the organ-
ism functional state in the most expedient
way. 
The activation therapy may be administered
to almost everyone, but some individuals
need it for recovery, other for prevention or
treatment applied either independently or in
combination with a great variety of types of
therapy and surgery. The activation therapy
is capable of protecting from damaging fac-
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characterized by hyperactivity and extremely
high and rigorous synchronization of  the
performance of  the regulatory systems
(hyper-synchronization). As opposed to the
stress reaction, under the over-activation
conditions, the lymphocyte percentage rises
in the other direction and exceeds 40-45%; a
sharp predominance of  the excitative
processes is observed in the CNS; the activity
in various segments of  the endocrine and
immune system is noted, and the activity of
the catabolic processes becomes excessively
high. It often leads either to a breakdown
converting into stress or to an even more
pronounced over-activation with agranulo-
cytosis in progress and leukopenia as a result.
Later it was marked that the stable over-acti-
vation is an unspecific background for de-
velopment of  a variety of  diseases
(collagenosis, some forms of  tuberculosis,
chronic polyarthritis, lymphoma, etc.).
In humans and animals, the signal indicator
of the anti-stressor reaction type, similarly to
the marked earlier for the stress, is a percent-
age of  the lymphocytes in the peripheral
blood leukogram calculated at least for 200
cells (Table 1).
In addition to the percentage of the lympho-
cytes, the other indicators of the leukogram
reflecting a relative content of  basophils,
eosinophils, segmented neutrophils, mono-
cytes and the total number of the lympho-
cytes in the peripheral blood are significant
for characterizing the anti-stressor reaction.
In case of  development of  physiological
anti-stressor reactions, the above indicators
are within the norm. When the above indi-
cators deviate from the normal values (being
greater or less), provided that the lymphocyte
percentage corresponds to any anti-stressor
reaction, some unfavorable alterations and
deviations from the norm are observed in
the state and the performance of various sys-
tems in an organism. For example, a reduc-
tion in the counts of the eosinophils up to
zero under high level of  the lymphocytes
(the upper limits of  the elevated activation
reaction) demonstrates a relative insufficiency
in the adrenal cortex glucocorticoid func-
tioning. We call such anti-stressor reactions
tensioned reactions, and the deviations of the
mentioned above hematologic indicators are
treated by us as the signs of tension, corre-
spondingly. The higher is the number and
the more pronounced are the signs of ten-
sion, the more unfavorable is the relevant re-
action (Table 2).   

It has been shown that the stress reaction can
be also expressed as various adverse alter-
ations in the organism that is reflected im-
mediately in the reaction type signal indicator,
namely, the percentage of the lymphocytes
in blood. Thus, stress is classified into a very
severe stress condition that often leads to
death (lymphocytes < 5%), a severe stress
condition (lymphocytes 5 – 10%), a middle-
scale stress condition (lymphocytes 10 –
15%) and a “soft” stress condition (from 15
to 20% of  lymphocytes according to the
leukogram).
It is well known that the range of intensities
or strength of different influences and expo-
sures, which induce a respond by an orga-
nism, starting from their threshold up to their
greater values, is very wide. But it should be
mentioned, as it has been already indicated
above, it is enough just to change the acting
factor value by 10-30% (a coefficient of 1.2
is more often utilized for the purpose) to pass
from one reaction to another (an adjacent
one).
Our experiments demonstrated that a
change in the influence/exposure value (an
increase or a decrease therein) in accordance
with the reaction coefficient leads to a repeat
of the complex of the already known reac-
tions, i.e. stress, training, calm activation and
elevated activation. Moreover, the UARO
under the same name may develop as a re-

sponse to an influence or an exposure show-
ing a significant difference in its intensity. The
periodic pattern of  the general unspecific
adaptational reactions system (GUAR),
where the existence of  different organism
reactivity levels is taken into account, has
been established by us, using influences and
exposures, varied in strength and intensity, on
representative samples of animals and later
by studying large-scale human cohorts.
It has been demonstrated that a reaction to
a low absolute value dose does not have any
elements of  tension, and in case of  a high
absolute value dose influence some elements
of tension are observed to different degrees
of their expression (Table 2). The reactions
to low absolute value influences or exposures
are more beneficial for an organism, and they
increase an unspecific resistance of  organ-
ism, including anti-tumor resistance. How-
ever, an uncontrolled application of  low
absolute value influences or exposures can-
not always lead to development of the favor-
able anti-stressor reactions (tension-free
states), and under the conditions “a strong
action to weak stimuli” may appear, that is a
topic of  many contemporary discussions,
conferences and symposia in the scientific
community and that indirectly confirms the
fact of the periodic system of the different
levels of  reactivity: high, middle and low
ones. 

Table 1 | Percentage of the lymphocytes in peripheral blood in humans as indicator of the
type of unspecific adaptational reaction of organism (UARO) for different age groups

Age / character UARO Stress Training Calm activation Elevated activation Over activation

3 – 5 years < 29,5 29,5 – 37,5 38 – 45 45,5 – 57 > 57

6 – 9 years < 25 25 – 32 32,5 – 40 40,5 – 51 > 51

10 – 13 years < 23 23 – 30 30,5 – 38 38,5 – 48 > 48

14 – 16 years < 20,5 20,5 – 28,5 29 – 36 36,5 – 46 > 46

Adults < 20 20 – 27,5 28 – 34 34,5 – 44 > 44

Blood cell type
Degrees of tension

0 I II III IV

Monocytes 5 – 7 7,5 – 8,5
4 – 4,5

9,0 – 11,0
3,0-3,5

11,5 – 15,0
2,0 – 2,5

> 15
< 2

Eosinophils 1 – 4,5 5,0 – 6,0
0,5

6,5 – 8,5
0,5

9,0 – 15,0
0

> 15
0

Basophils 0 – 0,5 1 1,5 2,0 – 3,0 > 3

Segmented neutrophils 3 – 5,5 6,0 – 7,0
2,0 – 2,5

7,5 – 9,0
1,0 – 1,5

9,5 – 15,0
0,5

> 15
0

Total number of 
leukocytes 4 – 6•109 6,1 – 6,5•109

3,7 – 4,0•109
6,6 – 7,9•109

3,2 – 3,6•109
8,0 – 10•109

2,9 – 3,1•109
>10•109

< 2,9•109 

Additional data 1 – 2 
plasma cells

more than 2 plasma
cells or appearance of

early plasma cells
Toxigenic granularity of 

neutrophils N/A N/A in some 
individual cells

in a half of 
the cells

almost in 
all cells

Table 2 | Evaluation of reactivity levels by intensity of tension signs in the peripheral blood leukogram
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The studies of different physical factors of
low intensity, adaptogens and other biologi-
cally active substances used in low doses have
shown that the sensitivity in most humans
changes (declines) with age. The high sensi-
tivity declines in humans during their life,
therefore human individuals demonstrate
weaker age-related responses to low influ-
ences or exposures. First of all, such a decline
in sensitivity is applicable to males from 20-
25 years old, and especially it refers to males
aged of 60-65 years. In females, the decline
is marked less; this fact is evidently connected
with the respective cyclic changes in the fe-
male organism. In elderly population the sen-
sitivity increases again. In healthy humans the
sensitivity is high, and it is reduced in ill indi-
viduals. Thus, the problem of how increase
the sensitivity to low influences is on our
agenda to be discussed. 
To raise the sensitivity, we developed some
special regimes of an influence, based on a
nonlinear, close to exponential, dependence
between the adaptational reaction and the in-
fluence intensity (dose) in the living organ-
ism. It is known that many biological
processes are exponentially dependent. Such
dependence also exists between an influence
or exposure value and a response to a specific
stimulus. Any exponential dependence has a
certain coefficient. Basing on the analysis of
the conducted studies, we have found that
an exponent with a coefficient of 0.7 is ap-
plied to recover from stress and develop the
training, calm and elevated activation reac-
tions, and in order to recover from the stable
over-activation state the 0.8 coefficient (i.e. a
more flat exponent) is utilized. 
In other words, coefficients of  0.7 or 0.8
are needed to reduce the dose according to
the exponential relationship. Besides, it is
necessary to take into account the stability
of  the usual state of  every human organ-
ism, which is determined by the nature of
the organism typical reaction and the reac-
tivity level the reaction usually develops on.
It dictates certain tactics in changing the in-
tensity (exposure, dose) of  an influence.
Thus, at first a little change by 10% during
2-3 days is used, then a sharper change ac-
cording to a coefficient of  0.7 (0.8 under
over-activation) should be provided. Next
we reduce the previous intensity (dose) by
10% again during 2-3 days and then
weaken the previous influence or exposure
again according to a coefficient of  0.7 (0.8)
and so on.  

In this case, it is important to identify the ini-
tial value of the influence or exposure. For
males aged from 20 to 60-65 years (showing
the least sensitivity), an intensity (a dose) of
the first-time influence or exposure corre-
spond very often to the lower limit of  the
relevant therapeutic values. If  no cardiovas-
cular diseases are reported, the intensity (the
dose) may be raised and achieve the middle-
scale values. An initial intensity (a starting
dose) of the first-time influence or exposure
within the upper limit of the relevant thera-
peutic doses is seldom applied. For females,
no matter what the age, for males over 60-
65 years old or under  20-25 years (18-20
years old), an intensity of the starting influ-
ence, as a rule, should correspond to the
lower therapeutic values, and if  cardiovascu-
lar diseases are available, the said intensity
(dose) should be reduced by 1/5–1/4.
As to children, if  biologically active immune
modulating substances are used, the initial
dose should be equal to the lower therapeutic
dose related to the respective age group, i.e.
the number of drops should be equal to the
actual age of  a child. The second and the
third dose should be decreased (2-3 days
later) every time by 10%, and only later the
dosage should be reduced according to the
exponential coefficient, considering the initial
reaction in its character. The type of the ini-
tial reaction should be determined either ac-
cording to the signal indicator, or upon
completion of  our specific self-evaluation
questionnaire.
Our self-evaluation questionnaire has been
prepared on the basis of the results from our
long-term experience in studying self-feeling
and psycho-emotional states in human indi-
viduals showing different types of the reac-
tions and levels of  reactivity. The
questionnaire contains 10 questions to be an-
swered by an individual within a short time
(without thinking) with evaluating one char-
acteristic of the actual state or another within
the given range from +3 (the highest score)
to -3 (the lowest score). The questions to
be answered cover such personal fea-
tures like anxiety, irritability, fatigability,
depression, change of  physical effi-
ciency in time (CPET) (how long can ac-
tually the person work) and change of
physical efficiency in velocity (CPEV)
(how fast can actually the person wok),
appetite, sleep, optimism or depression
and finally his activity. 
Our discovery of the GUAR system and an

elaboration of new methods of formation
of  effective actions or influences on the
human organism, which are based thereon,
have made it possible to develop a new treat-
ment technology: the activation therapy. The
exponential mode of changing an intensity
(a dose) of an acting factor is applied in treat-
ing human subjects with the initial stress re-
action or with various diseases, including
cancer patients, as well as for the health-re-
covery and prevention purposes. Our expe-
rience in applying the exponential regime of
unspecific influences or exposures under
clinical conditions results in an increased ef-
ficacy of  treatment of  inflammations and
chronic coronary insufficiency. The activa-
tion therapy technology can be successfully
used for the purpose of  general health-re-
covery and prevention therapy or in cases
when patients report general abnormalities
or disorders. Besides, we have succeeded in
achieving retardation and even regression of
tumors (in seldom cases) in patients with ma-
lignant tumor processes, when a long-term
tension-free activation reaction status is
maintained. With the use of the said influ-
ence regime, we successfully achieved a re-
duction in the recurrence and metastasing
rate by 3–5 times. Below given are some ex-
amples of  applications of  some exposure
factors under different pathology processes.
Example 1. A female, 40 years old, with
chronic inflammation process in ovary. The
leukocyte formula data before influence /ex-
posure: lymphocytes (lph): 18% (soft stress);
eosinophiles (e): 0,5% (deficit); basophiles
(b): 0 (norm); segmented neutrophiles
(sgs.): 7% (above the norm); monocytes
(m): 10% (above the norm as it is often the
case with chronic inflammatory processes).
The question is what reaction at what level
of reactivity should be induced in the patient
in order to eliminate the chronic inflamma-
tion process?
Our answer is: the reaction of  activation
should be produced. But which of the acti-
vation reactions should be initiated?
The reaction of  calm activation does not
produce an anti-inflammatory effect, be-
cause secretion of the “anti-inflammatory”
hormones, namely, glucocorticoids under the
said reaction is within the lower half  of the
zone of the norm. But the reaction of ele-
vated activation is just the reaction which has
the anti-inflammatory effect, especially in
cases of  chronic inflammation processes
since under this reaction the secretion of glu-
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cocorticoids is within the upper half  of the
zone of the norm.    It provides a combina-
tion with a high-active functional state of the
protective subsystems in the organism and
leads step by step to the complete health re-
covery instead of  converting an acute in-
flammation into a chronic one, as with the
stress condition, or instead of just moderat-
ing acuteness of an inflammation as it is the
case with the training reaction.
An exponential regime with a coefficient of
0,7 should be chosen (since the initial reac-
tion is stress). In this case, eleutherococcus
extract as acting factor should be adminis-
tered because it is acceptable, feasible, afford-
able, sustainable, effective and safe. Since in
the considered case no cardiovascular dis-
eases are reported, an initial dose of the ex-
tract should be specified to be equal to the
lower therapeutic one.
So, the following influence regime should be
used: day 1: 20 drops; day 2: 18 drops (reduc-
tion by 10%); day 3: 16 drops (reduction ap-
proximately by 10%); day 4: 11 drops
(16 • 0,7); day 5: 10 drops (≈ 10% reduction);
day 6: 9 drops (≈10% reduction); day 7: 6
drops (9 • 0,7); day 8: 5 drops; day 9: 4 drops.
As it is seen from the above dosage change
scheme, a dosage reduction is not always
should be provided in the most accurate way
(and it is rather the frequent occasion). It
should be noted that accuracy is not required
for the purpose, since any inaccuracy is in-
troducing an element of  inaccuracy, some
chaoticness into our organism so that it may
increase efficacy of the exponential regime
of treatment.
But where is the lower limit of the exponent?
What minimized dose should be used ac-
cording to the exponential scheme of
dosage?
First and foremost the dosage reduction
should be 4 drops at most. In this case, it is
expedient to trace all responses of the organ-
ism to every eventual change in dosage and
detect the lowest dose which is able to pro-
duce a response by the organism, based on
blood count data or the patient’s question-
naire.
But how the tracing should be provided? To
start therewith, we ask our patient: when do
you feel well (mood, cheerfulness, activity,
change of  physical efficiency in velocity
(CPEV), change of  physical efficiency in
time (CPET), appetite): in case when you
take the largest dosage (20, 18, 16 drops), or
when you take the smallest dosage (6, 5, 4

drops), or when medium dosage is used (11,
10, 9 drops)? If  the patient is facing with dif-
ficulties in answering clearly the above ques-
tions, then the self-assessment questionnaire
should be completed. If  both attempts to
obtain the patient-related data are not suc-
cessful, or in case when the patient’s condi-
tion deteriorates, or when we deal with a
severe disease, then the signal indicator of
the nature of the unspecific adaptational re-
action of  the organism (UARO) (relative
lymphocyte count) should be involved, and
we should assess elements of  tension ac-
cording to the leukocyte formula and correct
the dosage. If  thereupon no deterioration is
reported, the exponential regime of taking
the administered treatment agent should be
repeated over and over again (starting with
20 drops and decreasing to 4 drops); in doing
so, we obtain the complete picture of the re-
sponses so it is possible to judge to what ex-
tent the applied exposures are capable of
improving the patient’s conditions and what
measures should be taken else in order to in-
crease the treatment efficacy.
It should be particularly emphasized that the
exponential regime of exposures should be
used for a long time, since even after recovery
the organism can be exposed to stressing fac-
tors that may result in recurrence of the dis-
ease or triggering other diseases which may
develop under the stress conditions in the or-
ganism. Upon cessation of the exponential
regime of  unspecific therapy exposures, a
high resistance of the organism to damaging
factors is reported: the state of the organism
which results from the development of the
stable elevated activation and which is main-
tained for a certain period of time, depend-
ing on the individual specific features of the
organism and the external environment
conditions.
We believe that the offered simple, harmless,
cost-effective therapy should be carried out
systematically, taking into account the fact it
is also an effective rehabilitation way and an
efficient active prevention of  possible dis-
eases, to which the organism of the individ-
ual in question may be susceptible. 
Example 2. A male patient, aged 35 years,
acute inflammation process: bronchitis.
Complaints: pains, coughing, fever (t°=
38,3°С) etc.
According to blood count data: acute stress,
the total number of leukocytes: 9500 (above
the norm, leukocytosis); e: 0 (aneosinophilia,
it is precisely the condition which is typical

for acute stress); segs. : 15 (exceeding signif-
icantly the norm); lymphocytes: 14 (stress at
middle levels of reactivity); monocytes: 10%
(above the norm, monocytosis).
Considering this case, first we should initiate
development of the reaction of training at
high or at least at middle levels of reactivity
to produce pronounced anti-inflammation
effect that does not require considerable en-
ergy quantities. Later on, it is reasonable to
trigger development of the reaction of ele-
vated activation at middle levels of reactivity,
in order to avoid the transition from the
acute inflammation process to the chronic
one and achieve recovery.
How it can be realized? The reaction of train-
ing can be initiated in the proper way with the
use of permanent magnetic field, and, for this
purpose, therapy permanent magnets practi-
cally with any conventional field strength may
be utilized. Usually, when a magnet is applied
to the pain area, then a periodical altered pain
sensation is noted. In the most frequently re-
ported cases, pain is diminished, then it comes
back and appears again etc. As soon as the
pain relief  is reported by the patient in the
treatment, the magnet should be removed
from the affected area. It is possible to com-
bine the magnetic field treatment with medi-
cation therapy:  administering an aspirin
dosage half as much as it is the case with the
therapeutic dosage, as well as some secretolytic
agents like herbal medicine Mukaltin (3 tablets
should be dissolved in warm water, and the
medicine solution should be taken orally). 
Example 3. Ischemic heart disease. Chronic
heart insufficiency, grade 1b. Female, aged
59. Reported are complaints: pains in the
heart area, weakness, bad mood, low physi-
cal efficiency both in velocity and in time.
Findings according to blood test data:
moderate severe stress. Leucocytes, total:
4600; e: 3%; b: 0%; segs.: 2%; lymphocytes:
15%, and monocytes: 7%.
Which of the adaptational reactions should
be initiated under the conditions? The answer
should be as follows: the reaction of activation
of high reactivity levels. Since no signs of an
inflammation process are available, it is prob-
able that the reaction of calm activation is re-
quired, because a higher level of the excitation
processes under elevated activation in such pa-
tients would be undesirable. The exposure
regime should be exponential. In this case,
eleutherococcus extract should be adminis-
tered. The starting dosage should be by 1/5
lower than the therapeutic one.
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For treatment, the following exposure
regime should be maintained: day 1: 16
drops, day 2: 14 drops (a reduction by ≈
10%), day 3: 12 drops (reduced by ≈ 10%),
day 4: 8 drops (12 • 0,7), day 5: 7 drops, day
6: 8 drops (reduced by ≈  10%), day 7 : 5
drops (8 • 0,7) and day 8: 4 drops. The lowest
dose should be at least 4 drops since it may
be the case when the organism will not re-
spond to such lowered dosage. It is required
to keep track of  the progress: whether the
treatment relieves pains, whether cheerful-
ness appears, whether sleep, mood and ap-
petite are improved and whether activity
increases. It is acceptable to administer for a
certain period of  time some soft sedative
drugs for symptomatic treatment, the dosage
of which should be gradually reduced and
finally cancelled as complaints disappear.
The target of increasing sensitivity of an or-
ganism to eleutheroccus effects in order to
initiate the development of the activation re-
action at high reactivity levels should be
achieved by controlling the very slow expo-
nential growth   towards lower values with
monitoring of their effects. For this purpose
(when the desired effect is reported), the
conventional eleutheroccocus extract widely
offered in pharmacies should be thinned
with water in the 1:2 to 1:4 ratio (for easy
use). The prepared eleutherococcus extract
should be kept in a refrigerator not longer
than for 5 days. In doing so, the treatment
should be systematically repeated for a long
time (years) for the purposes of prevention
and health maintenance.
Example 4. A child, aged 6 years, excessively
active and aggressive, having excessive move-
ment; reported are frequent colds and sleep
disorders; appetite is OK.
Findings according to blood test data: reac-
tion of over-activation: the age-related lym-
phocyte percentage is too high and reaches
57%. Besides, the 12% percentage of
eosinophiles is recorded that is unfortu-
nately detected in many children at pres-
ent time. In case with the reaction of
over-activation, following the advice by
Prof. M.N. Kondrashova (who is the leading
expert in the field of cell energetics studies)
we should use plantain juice as remedy. The
plantain juice may provide an effective reduc-
tion in excessive activity of energy exchange
in cells that is typical for the reaction of over-
activation.
The starting dosage of  the above remedy
should be equal to the actual age of a child:

the initial dosage in our case should be 6
drops. In order to provide an ease of dosage,
some juice should be thinned with water in
the ratio of 2 water to 1 juice. The prepared
juice remedy should be stored in a refrigera-
tor. An eyedropper should be used to meas-
ure out 18 drops of  the above prepared
remedy to be put into a glass, one third to
one fourth full of water (not boiling!) (that
corresponds to 6 drops of the original non-
thinned remedy); the prepared thinned juice
should be mixed before taking, and the rem-
edy should be given to the child immediately
after getting-up in the morning (latest at 9
a.m. since it is just the time limit of the for-
mation of the desired reaction). The sched-
ule of taking the prepared thinned remedy
should be as follows: day 1: 18 drops, day 2:
16 drops, day 3: 14 drops, day 4: 11 drops
(14 • 0,8), day 5: 10 drops, day 6: 9 drops, day
7: 8 drops, day 8: 6 drops (8 • 0,8 – over-
activation), day 9: 5 drops, day 10: 4 drops
(diluted with six times its quantity of water,
lesser concentration is not reasonable). The
said schedule of taking the prepared remedy
should be repeated more than once. In doing
so, it is necessary to monitor whether a re-
duction in aggressiveness and over-excitation
is observed, whether sleep is improved and
whether the child becomes calm.
It is reported that efficacy of this treatment
method is usually high, and we succeed in
converting the reaction of  over-activation
into the physiological reaction of elevated ac-
tivation. It is of interest that under the condi-
tions not only the percentage of the
lymphocytes but also that of the eosonophiles
decreases (is normalized) that is an indication
of a rather high level of reactivity, where an
anti-stressor reaction develops.
Example 5. An oncological patient, aged 64
years, inoperable lung cancer. Chemotherapy
completed; admitted to home.
The initial reaction was severe stress. Leuko-
cytes, total: 3600 (leukopenia). Data accord-
ing to leukocyte formula: b: 0; e: 7%; segs. –
5%; lph. :12%; m: 9%. First, leucopenia
should be managed. For this purpose, mag-
netized water was given to the patient (water
should be magnetized with magnetic funnel.
Magnetized water should not be boiled. It
should be taken several times a day (the pro-
cedure according to Invention Patent Cer-
tificate No.2032424 issued to Garkavi L.Kh.,
Kvakina E.B., Ukolova M.A., Rubtsov V.P.
et al., 1995). As the result of the magnetized
water therapy, the number of leukocytes has

been increased to 5400, but the stress reac-
tion was unchanged.
For further therapy, eleutherococcus extract
should be administered in the exponential
regime. The administration schedule should
be as follows: day 1: 20 drops, day 2: 18
drops, day 3: 16 drops, day 4: 11 drops, day
5: 10 drops, day 6: 9 drops, day 7: 6 drops,
day 8: 5 drops, day 9: 4 drops. An effect
should be traced. If  no noticeable effect is
reported, then blood tests should be pro-
vided, and the eleutherococcus extract
dosage should be adjusted according to the
signal indicator. In doing so, last small dose
might be increased, if  no response to the de-
crease of that is reported (since the sensitivity
of the organism is not adequately high).
If  the above activation theory exponential
mode is not effective, the regime of  “the
double exponent” should be used as follows:
Day 1: 1st dose – 10 drops, 
after 2 – 2,5 hours –  20 drops; 
Day 2: 1st dose – 9 drops, 
after 2 – 2,5 hours – 18 drops;
Day 3: 1st dose – 8 drops, 
after 2 – 2,5 hours – 16 drops;
Day 4: 1st dose – 6 drops (8х0,7), 
after 2 – 2,5 hours – 12 drops;
Day 5: 1st dose – 5 drops, 
after 2 – 2,5 hours – 10 drops;
Day 6: 1st dose – 4 drops, 
after 2 – 2,5 hours – 9 drops, etc.
In the special case when a critically ill oncolog-
ical patient is rehabilitated, the application of
the above exponential modes of the activation
theory takes a lot of time and patience. In such
cases, the most important thing is to obtain
positive dynamics of the patient condition. At
the beginning, it is required to get at least stress
“moderation” and progress to development
of the energy-saving reaction of training,
which contributes to normalization of the
number of leukocytes in blood and provides
an anti-inflammatory effect. Next we should
achieve another objective: to provide develop-
ment of the reaction of activation, and in the
case under consideration, the reaction of ele-
vated activation should be preferable since it
increases the anti-tumor resistance of the or-
ganism in the most effective way. In doing so,
it should be noted that the reaction of elevated
activation should be developed not at low and
especially not at very low levels of reactivity of
the organism, but rather at high or at least at
middle-scale reactivity levels. Besides, develop-
ment of the stable over-activation state should
be avoided since it may favorable to tumor
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metastasing. Another benefit of the reaction
of elevated activation is that this reaction is ca-
pable of considerably improving the psycho-
emotional state of the patient, raising the
activity of the protection systems in the or-
ganism and increasing the sensitivity. Under
the conditions, the organism is able to respond
to a weak stimulus and even “select” the latter
(by resonance) as the controlling factor (devel-
oping the reaction) from a number of the fac-
tors of various intensities, acting at the same
time thereon. It is precisely this fact that deter-
mines an increase in the level of reactivity, the
physiologiability of the developing anti-stres-
sor reaction and, consequently, building-up of
the unspecific resistance of the organism.
In the vast majority of the cases demonstrated
has been a distinct positive effect in oncological
patients when the activation therapy is used
for a long time both as an accompanying treat-
ment in combination with the specific anti-
tumor medication and as an independent
treatment course between chemotherapy
courses, or as a single treatment for the pur-
pose of palliative care in incurable patients. In
a number of cases, an apparent increase in ef-
ficacy of anti-tumor treatment is reported, but
it should be noted that more often we can deal
rather with a prolongation of the lifespan in
the above patients and improvement of their
life quality.
The issue on the activity relationship be-
tween the local and general anti-tumor
mechanisms is of  great importance since
we have demonstrated that not only the
general unspecific adaptational reactions
of  the organism exist, but the local ones
as well. Our studies have shown that the
same stimulus can initiate development of
differing local reactions in the tumor area
under the same general reaction. So, if  we
deal with the general reaction “stress”, the
reaction of  over-activation can be found
in the tumor. Consequently, the main, not
always achievable, goal of  the activation
therapy in oncology is to develop the
general reaction of  elevated activation,
when the tumor demonstrates the stress
reaction in progress with tumor tissue de-
generation.
When an acute inflammation process ac-
companying with a pain occurs, it is rea-
sonable to locally induce the reaction of
training with the use of  permanent mag-
net. In this situation, the reaction of  ele-
vated activation should be preferable as
the general adaptational reaction.

When we started our studies on the nature
of  the reactions in aging and elderly popu-
lation, mainly the stress reaction was ex-
pected to be detected by us. But actually we
have found all the above mentioned adap-
tational reactions along with the stress reac-
tion. At the same time, it should be noted
that the anti-stressor general unspecific re-
actions of the organism were tensioned and
were developing at middle and low levels of
reactivity. Probably, according to “the law of
deviation from homeostasis” by V.M. Dil-
man, adaptational reactions in aging and eld-
erly persons go to lower levels of  reactivity
that is clearly associated with the deterio-
rated performance of the regulation systems
in the organism as against their performance
in young individuals. We are also attributing
this fact to an elevated sensitivity of  the or-
ganism to exitation humoral signals while
the organism sensitivity to inhibition signals
decreases. With such imbalanced sensitivity
alterations in aging and elderly persons, the
regularly occurring factors are perceived as
more intense, and the organism transfers in
gradual manner to lower reactivity levels. 
A portion of aging and especially of the eld-
erly population shows highly stable reactions
being a sort of  the attractor states as listed
below: too severe stress, or tensioned acti-
vation (mainly elevated activation), or over-
activation. Efforts to control the organism
conditions in order to initiate a transfer to
any other reaction by varying intensities
(dosage) of  an action often go unrewarded.
It seems to be as if  the organism had
stopped responding in general. We have in-
troduced our definition of  the organism
condition: it is the state of  areactivity. 
As stated above, as a result of our long-term
research studies (covering the cohort of
more than 6000 children) we have suc-
ceeded to establish the relevant indicators
of  the unspecific adaptational reactions of
the organism (UARO) for children of  dif-
ferent ages. Following this way, we have
identified that critically ill children may show
the relative number of  the lymphocytes
equivalent to that detected in adults under
the stress conditions (comparable with
“soft” stress or middle-scale stress). It
should be also mentioned that in our opin-
ion the reaction of  training even at high re-
activity levels cannot be considered as the
norm for children as compared with adults.
We believe that only the reactions of  calm
and elevated activation at high and some-

times middle levels can be treated as the
normal UARO in child-ren. 
In the context of  growing importance of
prevention and rehabilitation medicine and
health-saving care, it becomes evident that
health service institutions like sanatoria have
been assuming a new significance within the
health care system. The treatment options
offered by sanatoria are classified as follows:
local treatment to address an affected organ
or subsystem in the organism and general
treatment aimed at health recovery of  the
organism as a whole with an increase in its
unspecific resistance and the ability to de-
velop adaptations. The local treatment is
usually a specific therapy option, and it can
include some physiotherapeutic procedures
and medication to be administered taking
into account each individual pathology case.
The general health-recovering treatment is
of  unspecific nature and is capable of  in-
volving all resort-related natural and pre-
formed factors, physical loading activity,
some physiotherapy options, adaptogens
and biologically active additives.
The local treatment allows achieving pro-
nounced favorable effect to a certain extent
and may lead up to complete elimination of
pathology symptoms. As to the general ex-
posure to the resort-related factors, such
health-recovering technology is used in
sanatoria only, but it may be often misused
producing an incomplete positive effect on
the general health state as it is the case with
an adequate control of  the due application
of the favorable resort factor exposure in-
tensity and time. An over-dosage of  the
resort factor exposure is reported to be es-
pecially in summer time, and in the South-
ern resort areas it takes place almost all the
year round. It results in an excessive over-
loading of  the organism that provokes ini-
tiation of  adverse UARO and affects the
general health state of  the organism, its un-
specific resistance level and its ability to
adaptations. The sanatorium resort therapy
can be optimized by the proper dosing of
exposure both of  the resort-related factors
and physical activity loading. 
By this means, the factual evidence of  the
periodical system of  the general unspecific
adaptational reactions in organisms of  ani-
mals and human individuals can be success-
fully applied to an effective optimization of
various therapeutic, health-saving and health
care preventive technologies in the contem-
porary medicine.


