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OT PEJAKLINU

HAPPY NEW YEAR

YBaxkaemble NIpy3bs, paibl NPUBETCTBOBATH BAC B TPETHEM HPEOHOB0200HEM
HOMepe Hay4yHoro kypHana "Memuumaa u HcekyccrBo". Ham KypHanm coBceM
IOHBIM, HO 3a MPOLIEAIIMN IIepUOJ CMOI JOCTHYb 3HAYUTEIIBHBIX YCIIEXOB.
MsI ¢ ropJoCcThiO COOOIIaeM, YTO HaM yAalloch BOWTH B Poccuiickuii mHIEKC
HayuyHoro uutupoBanus (PUHII), a Ttakke mnoayduth NpeacTaBUTEIHCTBO B
aBTOPUTETHBIX MEXKIyHApOJIHBIX 0a3zax Oubmuorpaduyeckux JaHHBIX U UHIACKCAX
HUTUPOBAHUS. JTO O3HAYAET HAIE MPU3HAHUE HAYYHBIM COOOIIECTBOM.

JKypHan BBI3BIBAET KMBOW MHTEPEC y YMTATENEN B pasHbIX ropoaax Poccuwm, a
TaKke€ B Takux crpaHax, kak CIIA, Ascrpamus, Kanama, Kwuraii, Wunwus,
Opanuust, WM3pamns, ['epmanus, BenukoOpuranus, CnoBakus u Jap. ITO
JIOKa3bIBAa€T, YTO WHTErpalnus MEIULHUHBI U UCKYCCTBa SIBJISIETCS aKTyaJIbHOW WU
BOCTPEOOBAHHOW TEMOU B MUDE.

Hacrynaronmuii 2024 rox, 1o TMPOTHO3aM  acTPOJIOTOB, CTaHET TOJ0M
KapIUHAJIbHBIX MepeMeH U TnpeoOpazoBaHuil. OH OyAeT XapaKTepHU30BaThCA
OBICTPHIM U UHTEHCUBHBIM PAa3BUTUEM B Pa3IMYHBIX cepax - Kak TyXOBHOH, TaK U
DKOHOMHYECKON. XOTA Mbl, KAaK JIFOAM HAyKH, HE CKJIOHHBI K MHUCTHYECKUM
npeacka3anusM, HakanyHe HoBoro ['oz1a Bece ke Xo4yeTcs MOBEPUTH B UY/I0.

MpbI 10HBI ONTUMU3Ma B TOM, YTO HAIll KypHaJ MPOJOJKUT Pa3BUBATHCS U
IPUHOCUTH MOJIb3Y YUTATENSIM, a 00bEIUHEHNE MEIUIIMHBI U UCKYCCTBA MTOMOKET
OOIIECTBY B peLICHUH I100aIbHBIX BEI30BOB HAILIETO BPEMEHH.

Pepnakuns xypHana «Memuimaa u VICKyCcCTBO» HMCKPEHHE IMO3IPABISET C
HactynaromuM HoeiM 2024 ['og0oM HaAmMX 4yWTaTeNed, aBTOPOB M BCEX JIOJECH
100poil BOJIM C IOKETAHUSMHU 3/10POBbBSI, CHACThS U PAJOCTH HOBBIX IOCTHKEHU!

TAaembiil pedaxmop Kyprara «<Meduuuna u HcKyccmeo»
doKmop meduyuncKux Hayx, npogeccop C.B.1ywapdKan
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EDITORIAL

HAPPY NEW YEAR

Dear friends, we are glad to welcome you to the third New Year’s issue of the
scientific journal “Medicine and Art”. Our magazine is very young, but over the
pastime it has achieved significant success. We are proud to announce that we
managed to enter the Russian Science Citation Index (RSCI) as well as gain
representation in authoritative international bibliographic databases and citation
indices. This means recognition of us by the scientific community.

The journal arouses keen interest among readers in different cities of Russia as
well as in countries such as the USA, Australia, Canada, China, India, France,
Israel, Germany, Great Britain, Slovakia, etc. This proves that the integration of
medicine and art is relevant and a popular topic in the world.

The coming 2024, according to astrologers, will be a year of dramatic changes
and transformations. It will be characterized by rapid and intensive development in
various spheres — both spiritual and economic.

Although we, as people of science, are not prone to mystical predictions, on the
eve of the New Year, we still want to believe in a miracle.

We are optimistic that our journal will continue to develop and benefit readers,
and that the combination of medicine and art will help society in solving the global
challenges of our time.

The editors of the journal “Medicine and Art” sincerely congratulate our readers,
authors, and all people of good will on the upcoming New Year 2024, with wishes
of health, happiness, and the joy of new achievements!

Editor-in-chief of the journal "Medicine and Art"
Doctor of Medical Sciences, Professor S.V. Shushardzhan
8
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LITERARY ART IN THERAPEUTIC EDUCATION
Kotrbova K.
Faculty of Education of the Comenius University (Bratislava, Slovakia)

Therapy is successful only when the clients
also start learning to do self-therapy.
Janette Rainwater

Abstract
The article analyses usefulness of the literary art from the point of view of the
artistic language devices used in it as a potential therapeutic tool in medical
education. It is intended for experts who are interested in bibliotherapy and
imagination as tools for mobilizing person's internal healing powers to support
their health and well-being.
Key words: literary art, literary tools, genres, bibliotherapy, health care,
therapeutic education

JIMTEPATYPHOE UCKYCCTBO B TEPAIIEBTUYECKOM

OBPA3OBAHUU

Kompoboea K.
Ileoazocuueckuii  paxyremem Yuusepcumema Komenckozco (2. bpamucnasa,
Cnosakusi)

Tepanus ycrneiiHa ToJIbKO TOT/1a, KOT/1a KIIMEHThI

HAYMHAIOT U3Yy4aThb MPOBEJICHUE caMOTeparnu.

Jxanet Peitnyotep

AHHOTALUA

B craTbe aHanu3upyeTcs MOJIE3HOCTh JUTEPATyPHOTO UCKYCCTBA C TOYKU 3PEHUS
UCIIOJIb3YEMbBIX B HEM XYA0KECTBEHHBIX SI3BIKOBBIX CPEICTB KaK MOTECHIIMATbHOTO
TEpareBTUYECKOr0 CPEICTBA B MEIUIIMHCKOM 00pa3zoBaHuu. I[lpeacraBiieHHBIN
MaTepuall MpeHa3HayeH JJis CHEIUaIMCTOB, MHTEPECYIONIUXCsl OubanoTepanuen
1 BOOOpaKEHHEM KaK MHCTPYMEHTAMHU MOOHWJIM3AIlMU BHYTPEHHUX IEIUTEIBHBIX
CHJI 4YeJioBeKa [UJIsl TOJJCpPKAHWUS CBOETO 370pOBbS U  OJaromnoxydus.
KuroueBble cioBa: IuTepaTypHOE UCKYCCTBO, JTUTEPATYypHBIE CPEACTBA, KAHPHI,

oubmoTepanus, 3apaBOOXpaHCHHE, TEpAeBTHUSCKOEe 00Opa3oBaHue.
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INTRODUCTION

To develop the competences of the patient/client to live their life, develop their
potential and solve their problems more or less associated with the disease is an
important part of health care or health support process. It mainly consists of
formation and strengthening of self-competences like self-awareness, self-
reflection, self-evaluation, self-confidence, self-support, self-respect... which we
could collectively call metacognitive skills that are necessary to complete certain
developmental tasks or in the healing process.

For more than 45 years, university students in Slovakia have had an opportunity
to study and develop how to help others with such challenges in a five-year long
study program of therapeutic pedagogy in both master's and bachelor's degrees.
Therapeutic pedagogy represents integration of therapeutic and educational efforts.
According to the definition of the professional guarantor of this study program at
the Faculty of Education of the Comenius University in Bratislava, Prof. Marta
Horndkova from 1999, “therapeutic pedagogy is a pedagogy that deals with
diagnosis, education and therapy of persons whose situation is so complicated by
adverse life circumstances (educational, health, social, etc.) that they cannot lead
an age-appropriate way of life and apply adequately to their abilities” [1].

When developing these competencies, therapeutic pedagogues use movement,
various jobs, individual, group and community creative activities (within these
they use the elements of art therapy, music therapy, psychomotor/movement and
dance therapy, play therapy, bibliotherapy, dramatherapy, occupational therapy
and family therapy) in their work with patients or clients. It is broadly focused in
terms of age - therapeutic and pedagogical action can be devoted to both children
and adults, including seniors, as well as from the point of view of client's possible
problems, whether they are healthy (developmental tasks) or sick, or after an
illness (primary, secondary, tertiary prevention). For the purpose of assistance,
individual, group, community activities or therapeutic-pedagogical educational
programs are designed to meet the needs of the patient/client or the group.
Bibliotherapy (therapy using the literary art) is one of the study subjects included
in the Therapeutic Pedagogy university study program. According to the
therapeutic-pedagogical definition of bibliotherapy, was created in 1995 by the
author of the first concept of this study subject at the Comenius University in
Bratislava, Doc. Katarina Majzlanova [2], “therapeutic-pedagogically oriented
bibliotherapy is understood as a planned, purposeful and systematic therapeutic-

educational influence through individual components of literary art on health-
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endangered, impaired or disabled individuals.” In this context, let's just remark
that in the context of storytelling, which is also an important part of bibliotherapy,
we use this definition more broadly today — that means applying any forms of
verbal art - even those not recorded in writing.

Regarding the method of work, we can say that in this therapeutic-pedagogical
oriented bibliotherapy we include work with words/sounds or sentences, as well as
independent reading by oneself, which is either remote or in the presence of a
therapist accompanied by a trained professional, but also group aloud reading of
literary works, chain reading, artistic presentation, but also the already mentioned
storytelling and work with various types of audiobooks - especially with clients
who have some reading problems, but maybe they like literature, but also creative
writing of therapeutic diaries, therapeutic letters, own literary works, etc..

LITERARY GENRES IN BIBLIOTHERAPY

A/ Non-fiction literature

In bibliotherapy, we apply various literary genres from non-fiction, as well as
fiction. A special kind of so-called self-help books is 1. non-fiction literature
written by professionals (usually by psychologists, psychotherapists or teachers) in
a popular-educational way and tries to convey to readers an understanding of life
situations, relationships and problems, in this group of self-help books we also
include 2. children's literature that contains instructions for adults - whether for
parents, educators, teachers or therapists, how to work with the book, how to read
it, or how to work with the child when this story or literature is read, how to react
to the child's emotions after reading, etc. [3]

When it comes to medical contexts, it can be said in general, that the application
of bibliotherapy is currently the most sophisticated in the issue of depression
treatment. For example, recently, on June 29, 2022, an international standard of the
National Institute for Health and Healthcare Excellence was published, which -
interestingly - also specifically addresses the use of self-help books in the
treatment of depression. It recommends that self-help books should be used
initially for milder forms of depression at the beginning of the therapy process, but
with more severe forms only at the end of it — that is, only when drug treatment, in-
depth psychotherapy, etc., have taken place [4] as part of a better understanding of
the problem but also anchoring the newly acquired competences in the new life
situation, during the final phase of therapy, or even after leaving for home care,

non-fiction/factual literature in the form of self-help books is recommended. A
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specific characteristic feature of this type of self-help book publications is that they
help to understand the problem - the rational component of the personality is more
affected.

And maybe it will be surprising, but among the non-fiction genres used in
bibliotherapy we also include journalistic genres, such as news and reportage in
particular, but also others - and it is even possible to draw attention to the fact that
in this kind of non-fiction literature in connection with the potential of therapeutic-
educational bibliotherapy goals we can also include creation of family chronicles,
family newspapers, which can also be created in a very inspiring way of joint
group, community or individual work.

B/ Fiction literature

A different kind of literature used in therapeutic process is fiction, where it is
already implicit from the basic characteristics of individual literary genres how
they could and should be worked with therapeutically and educationally. While
lyric poetry is focused on conveying significant sensual experiences, feelings,
impressions or moods and moods are expressed by poetic tools of expression
mainly in a bound rhythmized form of speech, in epics the plot is important -
temporal sequence and description of the course of events; there is a certain
function where the author is often represented by a narrator, who can also be
effectively worked with in therapy. This also partly includes drama, which is based
on a dialogic form of direct speech between characters, where it is a text intended
for dramatization, and where other dramatic artistic tools are also used, which,
however, falls more into the field of drama therapy and therefore we don't mention
it here anymore.

Depending on individual literary genres, we recognize several more subspecies
or subcategories of bibliotherapy, such as paremiological therapy - which is
therapy using various proverbs or sayings that belong more to the heritage of folk
culture, it can also be work with aphorisms and sentences, there is also
poetotherapy, fairy tale therapy, narrative therapy as a reconstruction and
rewriting of one's own personal story, the story of illness and the like, but also
hagiotherapy, which is therapy using religious texts [2].

In case of fiction - compared to self-help books or non-fiction literature in
general, it is mainly about acting on the emotional component - that is, emotions,
feelings and higher feelings and values, possibly sometimes also spirituality as part
of therapeutic education.

In this context, the findings made by the authors Starker and Rubin, mediated by
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the authors Pardeck and Pardeck in 1998 are certainly interesting too, - that
cognitive-behavioral oriented therapists prefer working with self-help literature,
while psychodynamic oriented therapists like to work more with fiction [5].

However, the choice and use naturally does not depend only on the preferences
of the therapist and should mainly reflect the interests and preferences of the
patient/client and the identified therapeutic goals. If the development of the
rational component of knowledge is important - understanding the problem, pattern
of behavior, consolidation of knowledge, new coping strategies - non-fiction
literature is predominantly used for this. When it comes to development of client's
emotionality, so that they need not only to understand, but also to feel and develop
values and attitudes - we prefer working with fiction.

At the same time, we are always aware of one important thing, that pedagogical
action is the most effective, which is therefore a matter of the therapeutic work
itself during therapy, when the intellect, emotions and feelings are simultaneously
affected — and in general, especially higher feelings: feeling the good, wisdom,
beautiful, goodness, humanity etc., that is, value orientation.

MEANINGFULNESS OF BEING AND IMAGINATION IMPORTANT
PARTS OF THERAPEUTIC EDUCATION AND BIBLIOTHERAPY

In this context, we chose some quotes from the two literary awards-winning
publication Behind the Secret of Fairy Tales (1975, 1976) by psychologist and
psychoanalyst Bruno Bettelheim, who worked with children for many years. He is
the author of the following very interesting quotes in connection with fiction,
which are definitely worth attention [6]:

For example, he stated that if “children are brought up in such way that life
gives them meaning, they do not need any other special help (p. 10). The ability to
find meaning in one's own life and in the life around is best conveyed by literature
(p. 10); for children, folk tales and modern fairy tales which contain both obvious
and hidden meanings, transfer the unconscious content to the conscious mind in a
safe way and allow manipulation of it (author's note on imagination), the moral
outcome is only indicated in them and thus gives freedom of creation of own
solution model (p. 13)."

And finally, there is one wonderful quote from the author, who draws attention
to the fact that not only the literature read, but also his knowledge acquired on the
basis of many years of professional experience is interesting in connection with

storytelling as part of bibliotherapy experiences - when it comes to the therapeutic
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effect, he claims that "It is more healing to have a story told to you than to just
read it, or have it read to you” (p. 37).

Imagination plays an important role in this. When working with fiction, the
insight into the problem and the solution of the problem through, for example, a
literary hero in the text is safe in that it allows the externalisation of the problem.

From safety, the child can project his/her own characteristics or someone from
the environment onto the protagonist, or to recognize them in them while
maintaining a safe distance, but with an alert awareness, to watch how the
protagonist deals with the problem and allow themselves the freedom of their own
solution. So that externalisation is very helpful. Vigilant manipulation of
potentially emotionally burdensome content that is expressed in a hidden form
(metaphors, symbols, repetitive patterns) is safe and thus enables distance,
facilitates positive reframing and the creation of one's own, new model of
experience or behavior.

The same thing that is true for children is essentially true for adults, too:
allowing reframing is important so that a person can admit that a given situation
can be looked at in a different way, which also allows them to admit that they
could act differently.

A beautiful example of reframing and a new point of view, even a new vision
and regardless of the fact that the author himself actually had no formal medical or
psychological training and that's actually fascinating that he came up with it as a
writer and conveyed it through a story without any for that purpose acquired
education - so we can actually find a guide to the individual stages of therapeutic
change in Dostoevsky's work The Dream of a Ridiculous Man.

Together with our colleagues - Dr. Solarova from the First Acupuncture Clinic
dr. Solar in Samorin from Slovakia and Mr. Sturcz, a literature teacher, school
speech therapist and a dubbing actor from Hungary, we also analysed this
interesting short story from the point of view of its therapeutic potential in a
separate article that was published last year in 2022 in the Philologia journal [7].

Part of this analysis is about how Dostoevsky himself accompanies the
individual phases of therapeutic change so that the old reality can be replaced by a
new one; by the fact that these two realities — the old and the new one are present
in the story for a certain time simultaneously as uplifting images and feelings of the
new world mediated by the images that Dostoevsky describes in his contribution -
feelings of beauty, joy, happiness that can be relived repeatedly, for example by

means of repeated reading of this work and perhaps at the same time be inspired by
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this, that in such a way of admitting a new vision, reframing the situation,
admitting a new reality, through them it is actually possible to get closer to it.

And maybe to start living it. When you re-read this work - | have no doubt that
some of you are familiar with it - you may be able to identify in it the concepts of
the Higher Self - the spiritual Self that Roberto Assagioli dealt with, or the
concepts of the Wise-Old Man/Wise-Old Mother, of Carl Gustav Jung, which
Dostoevsky expressed in the work, that can also be helpful to the readers in
modelling their life reality, for example, in conditions changed by illness and the
like. However, the point is that they admit this possibility.

LINGUISTIC TOOLS IN THE BIBLIOTHERAPY FORMS OF
STORYTELLING, READING AND WRITING

For both adults and children, in addition to reading material or spoken material,
we also have the writing of therapeutic diaries, therapeutic letters and notices and
reports. We will approach these mainly from the point of view of the linguistic
tools that are used. In case of therapeutic diaries, which are always written in the
first person singular - I - the aim is to relieve oneself of potentially emotionally
burdensome content by putting it on paper, or using technical means in another
way, but in general, handwriting is recommended for this purpose. However, at the
same time, people should be encouraged to "materialize the positive" in this way,
so that they can notice it or relive it.

Similar to the writing of therapy diaries, the rules of which are mentioned in
detail by Rainwater (1993) and Pennebaker (2013) in their publications [8, 9], as
we wrote about it too [10], writing of therapy letters also has its own rules
characterised by writing in the 2nd person singular — YOU. That is, directly
addressing another person whom the matter being addressed concerns, expressing
the content through pen and paper. [11]

It is mostly used in situations where simply postponing a problem or processing
it through a journal in the 1st person singular is not enough and it is necessary to
address the addressee directly, whether it is a living or non-living person, or a
fictitious person, or even an illness - it is possible to conduct a dialogue with one's
iliness as a personified quality through pen and paper — to write to the person a
letter and open a new perspective, enable abreaction or catharsis. Since the letter is
usually not sent, it is also possible to offer to write an answer as if from that person
back to the author of the letter, it is possible to create and write what the answer
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might be that the patient or client would need to hear or know in order to be
relieved, and this enhances the healing process [11].

And finally, there is writing in the 3rd person singular — that is, "IT/THAT",
from the position of an observer, when it is possible to detach even better from
emotionally burdensome contents, when it is possible to write about a real event as
a narrator/reporter/disinterested observer and thereby gain a different perspective
and a new knowledge important for potential reaction. This writing strategy allows
distance from the problem; at the end of the therapy, it is suitable for example, for
anchoring the newly learned, repeating, strengthening the new and newly known.

Reading and writing/processing of the experienced can be carried out in the
framework of therapeutic-pedagogically oriented bibliotherapy in the already
known individual or group form (with homogeneous groups with different
problems, or heterogeneous, where both the healthy and the sick are together, or
with the involvement of family members or caregivers within the family or
community therapy), and recently also in a rapidly developing mass form used by
computer networks, as well as targeted educational-therapeutic individual and
group as part of telemedicine.

THERAPEUTIC RELATIONSHIP

However, what is important here is really the emphasis on interactivity. In
bibliotherapy, as we talk about it here, it is necessary to respect that if it is to be
bibliotherapy, a therapeutic relationship of mutual trust should be created between
the therapist and the patient/client, based on communication, support, mutual
discussion not only of the literary work (literary work is often only a gateway to
get to the client's problem or developmental challenges they need to address, it is a
way to get to potential solutions of concerns and life challenges related or
unrelated to the illness) and also to accompany the client/patient with the therapist
during the therapy process.

In their works [8, 9], Janette Rainwater (1993) and James W. Pannebaker (2013)
defined the roles of the therapist during the therapy process: They should be a safe
person to share content with, a guide to self-discovery and personal development, a
catalyst for processing content that has not yet been processed/unnoticed, a helper
when formulating priorities, scaling the meaning before and after making a change,
asking auxiliary questions, what did the client/patient notice as different/new -
facts, senses, feelings, relationships, body perceptions,... what new did they learn...

what would they need. To strengthen the effect, an eclectic approach is also
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possible, allowing the synergistic effect of several arts - dance, music, visual, if the
person needs it. It is supposed to act as a regulator of "overanalysis", which does
not bring constructive solutions for the life of the individual.

In his works [9], where he deals with writing of therapeutic diaries, Pennebaker
also reports on the results of studies by other authors, according to which therapist-
guided engagement with emotionally burdensome content or trauma caused not
only measurable psychological changes (in the form of immediate and long-term
changes in mood, experience and behavior) such as fewer depressive symptoms,
reduced anxiety, individuals felt calmer, more open, friendlier, more accepting of
others, happier, more aware, more participatory, smarter, but also measurable
physical changes - especially in the area of the immune system and other medical
values.

The most interesting information from this author is that such accompanied
processing of experiences represented up to a 43% decrease in visits to the general
practitioner compared to the control group, where negative experiences were not
processed and a 50% decline of number of visits to the general practitioner for
various diseases [9]. The same author reports successful results with using
therapeutic diaries and expressive writing in the treatment of trauma as well [9],
other authors see results in the wider clinical practice such as in treatment of
asthma and rheumatoid arthritis [13], treatment of pain [14], oncology [15] and
cardiovascular diseases [16], but also for reducing anxiety and stress in connection
with pregnancy [17].

CONCLUSION

As a final conclusion of this article, thanks to this knowledge and our own
experiences we would also like to highlight that art has its therapeutic educational
potential and offers even more when it mediates contact with one's own spiritual
sources of love and hope that transcend the individual, thus contributing to a better
understanding of one's own life mission and meaning of one's life.
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OTAAJIEHHBIE TOCJIEACTBUSA ITPEHATAJIBHOI'O CTPECCA "
MOJXOJbI K KOPPEKIIUU HAPYIIEHUM B PAHHEM PA3SBUTHH

3axaposa JL.A.
DI'BY Hncmumym ouonoeuu pazeumusi um. H.K. Koavyosa PAH (e. Mocksa,
Poccus)
AHHOTAIIUSA

[IpencraBieH aHanu3 COOCTBEHHBIX W JHUTEPATYPHBIX JNAHHBIX O MOCIEACTBHSIX
BO3JICHCTBUSL  Pa3iMYHBIX  CTPECCOPHBIX  CTUMYJOB Ha  pa3BUTHE U
(GYHKIIMOHUPOBAaHNE HEUPOIHIOKPUHHON M PETIPOTYKTUBHON CHUCTEM Y KUBOTHBIX
u yenoBeka. Ocoboe BHHMAHHME YJEJIEHO BIUSHUIO WH(MEKIUOHHBIX (DAKTOPOB
MaTepy, BBI3BIBAIOLIMX BOCIHAJIEHHE, Ha pa3BUBAIOIIMICA OpraHu3M IUIOJA.
BocnanurensHble MPoOLECChl MOTYT M3MEHATh (PU3UOJOTMYECKUE KOHUEHTpPALUu
PETYJISATOPHBIX MOJIEKYJI U HapyIIaTh MEXaHU3MbI pa3BUTUs. OCHOBHOI MUIIIEHbBIO
JUIST HETaTUBHOTO BO3JCHCTBUS MPOIYKTOB BOCTAJICHUS B KPUTHUECKUE TEPUOIBI
OHTOTEHE3a SIBJISIETCST MO3T. B JanbHelIeM 3TO MPUBOAWUT K yBEIMUYEHHUIO PUCKA
BO3HUKHOBEHHUSI y TOTOMCTBA Pa3MYHBIX MCHXOHEBPOJOTUYECKUX 3a00JIeBaHUH,
TaKMX Kak ayTusMm, OoyiesHb AublrerimMepa, 0one3nsb IlapkuHcoHna, mmum3zodpenus,
nenpeccusi. Be3BaHHbIE BOCIIaJI€HUEM HapYIIEHUs pa3BUTHsI pEIPOAYKTUBHON OCH
MOTYT TNPUBOAUTH K TMOJABICHUIO PENPOAYKTHMBHON CIOCOOHOCTH M Pa3BUTHIO
Oecrioausi. DMUTEHETUYECKNE MEXaHU3Mbl PA3BUTHS XapaKTEPU3YIOTCS BBICOKOM
YyBCTBUTEIHHOCTBIO K PAa3JMYHBIM PErySITOPHBIM (haKTOpaM, YTO OTKPBIBAET
BO3MOXKHOCTH KOPPEKIIMU HapylieHud. B mocneaHue rofpl MpeAnpuHUMAIOTCS
MOTBITKA  TPENOTBPATUTh TOCIEACTBHS BOcmajeHuss Yy 1wioga. lloaxomst,
HalpaBJICHHbIE Ha BBIABICHUE U KOPPEKIMIO TMEpUHATAIbHBIX HapyIIECHUH,
OTKPBIBAIOT BO3MOKHOCTh COXPAHEHUS 3/I0POBbS y MOJOBO3PEIOr0 MOTOMCTBA.
KiroueBble cjI0Ba: mpeHaTajIbHBIA CTPECC, CUCTEMHOE BOCIAJICHHE, HapyIICHUs
pa3BHUTHA, HEHPOIHIOKPUHHAS cUCTeMa, PENpPOAYKTUBHAS 0Cb,

IMPOBOCHATIUTCIBHBIC IMTOKHWHBI, ITPCHAaTAJIbHasd KOPPCKIMA
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LONG-TERM EFFECTS OF PRENATAL STRESS AND APPROACHES
TO DISORDER CORRECTION DURING EARLY DEVELOPMENT
Zakharova L.A.

Koltsov Institute of Developmental Biology, Russian Academy of Sciences

(Moscow, Russia)

Abstract

This work published and original data about the effects of various stressful stimuli
on neuroendocrine and immune system development in animals and humans, with
particular focus on effects of maternal infection, inducing inflammation, on
developing fetus. Inflammatory processes may modify physiological levels of
regulatory factors and hence disrupt developmental mechanisms. The central
nervous system is particularly affected by inflammatory products during critical
periods of ontogenesis. It leads in prospect to an increase of risk of different
psychoneurological diseases, such as autism, Alzheimer’s disease, Parkinson’s
disease, schizophrenia and depression, in the offspring. Inflammation-induced
disorders of reproductive axis can lead to suppressed reproductive ability and
infertility. Epigenetic mechanisms of development are highly sensitive to various
regulatory factors, that opens up opportunities for disorder correction. Attempts to
prevent the after-effects of prenatal inflammation are made over recent years. The
approaches aimed at timely detection and correction of the perinatal disorders open
a prospect of health maintenance in adult offspring.

Key words: prenatal stress, systemic inflammation, developmental disorders,
neuroendocrine system, reproductive axis, proinflammatory cytokines, prenatal
correction,

BBEJAEHUE

Perynsuusi cTaHOBJICHHSI pa3IMUHBIX (PYHKIIMHA B Pa3BUBAIOIIEMCS OpTraHU3ME
OCYLIECTBIIAETCS €AUHOU CJI0KHOM CYyHEPCUCTEMOMU, BKJIFOYAIOLLIEN
HEUPOSHIOKPUHHYKD W MMMYHHYIO CHUCTEMBbI. BO3I€WCTBHS CTPECCOPHBIX
(bakTOpOB, TAaKUX KaK HEMPaBWIbHBIM 00pa3 *KU3HU U MHUTAHUE MATEPU BO BPEeMs
OEpEeMEHHOCTH M KOpPMJICHUSI peOeHKa, IpUeM JICKapCTB U HAPKOTUKOB, TPABMBI,
OakTepualibHOE UM BUPYCHOE MH(PUIIMPOBAHUE MOTYT U3MEHATh (POpMHUpOBaHUE,

a B TaJibHEIeM 1 (yHKIIMOHUPOBAHUE 3TUX CUCTEM (puc. 1).
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Puc. 1. Adanmauuouﬂaﬂ naacmu4Hocmbs QbZ/tS’uOJlOZMLleCKMX cucmem 6 Hopme u npu

namoJjiocudecCKux COCmoOAHUAX.

brnarogapss WX MJIACTUYHOCTH, PA3BUBAIOIIMIICA OpPraHu3M aJanTUPYETC K
W3MEHEHHBIM YCJIOBHUSIM W BbDKHBaeT. OJHAKO HEOJIaronpusiTHbIE BO3ACHCTBUSA
HAPYIIAIOT SMUTCHETUYECKUE MEXaHU3MbI PETYJISIUU CrIelu(PUUecKuX reHOB, UYTO
MPUBOJIUT K W3MEHeHUI0 y Tuiona (enoruna [1]. deHoTUNHMYECKHE H3MEHEHUS
BBI3BIBAIOT CTAOMJIBLHBIC U JOJITOBPEMEHHbBIC U3MEHEHHUS TEHHOU TpaHckpuniuu. B
pe3yJibTaTe U3MEHSIOTCA MPOIIECChl, KOHTPOJHMPYIOIMIUE CTPYKTYpPY M (PYyHKIUU
(bU3HONOTUYECKUX CHCTEM, YTO MOXKET CIYXKUTh OCHOBOW BO3HUKHOBEHHS Y
MOTOMCTBA Pa3JIUYHBIX MATOJIOTUYECKUX COCTOSHUM [2-4].

CymiecTBeHHBIM (DaKTOpOM pHCKa JJIsi Pa3BUBAIOIIETOCS OpPTraHU3Ma SIBISIOTCS
BUpyCHasi WM OakTepualibHass WH(EKIMH MaTepH, BBI3BIBAIOIINE BOCIAJICHUE.
Pa3BuTHe BOCHAIUTENbHBIX MPOLECCOB COMPOBOXKIAACTCS YCUJIEHUEM CHHTE3a
AUKO3aHOUOB, AJT€3UBHBIX MOJIEKYJ, TMPO- U MNPOTUBOBOCHATUTEIBHBIX
IIUTOKWHOB, 00pa30BaHUEM OKCHUIAHTOB, UHIYIIUPYIOMIUX MATO()U3NOIOTHIECKYIO
peaknui  opraHu3ma  Iiofa.  bakrepuanbHble  WHPEKIHH,  OCOOCHHO
OECCHMITOMHO TPOTEKAIoNMe BO BpeMs OEPEeMEHHOCTH, MOTYT MPUBECTH K
CEPhE3HBIM  OCJIOKHEHMSIM,  BKIIOYAas  HAPYUIEHUWS  OpraHoreHesa Hu
MPEXIEBPEMEHHBIE POAHI |5, 6].

Hanbonee 4yBCTBUTEIBLHBIM K TIPOJYKTaM BOCHAJCHUS SBISETCS MO3T,

HapymcHUA Pa3BUTHA KOTOPOro YBCIMYHUBAIOT PUCK BO3HUKHOBCHUA Y IOTOMCTBA
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MHU30(pEeHNH, ayTU3Ma, HEHPOJETeHUPATUBHBIX 3a00JIEBaHUMN, TAKUX KaK O0JE€3Hb
[Tapkuncona u Ansureiimepa [3, 7, 8]. Jlpamaruueckue HW3MEHEHUS,
IIPOUCXOMSIINE B MO3Ire IUIOAA NOJ IEUCTBUEM CTPECCA, IPUBOAAT K HAPYLICHUSAM
pPa3BUTHSA HE TOJIBKO HEPBHOM, HO M JHJIOKPUHHOM, B TOM 4YMCIIE THIIOTajIaMo-
runoduzapHO-TOHaTHOM, cUcTeM. B nanbHelieM, y MOJOBO3PENIOro MOTOMCTBA,
KaK MYXKYHMH, TaK ¥ >KCHIIUH, HAOIIOAA0T HapymeHus QpyHkuuid ronan [2, 9]. B
CBA3M C 3TUM, IMPOBOJMMAsS B IIOJOBO3PEIOM BO3pacTe TEpamusl 3a4acTyl0 He
IIO3BOJISIET YCTPAHUTD BBISIBJICHHBIC HAPYIICHHUS.

[Tpouiecchl  cTaHOBNEHHUST  (UBHOJIOTMYECKUX  CHUCTEM  XapaKTEPHU3YIOTCS
(YHKIIMOHAJIBHOW  JIAOMJIBHOCTBIO M YYBCTBUTEIBHOCTBIO KO  MHOI'MM
pPErylsTOpHBIM (hakTOpaM. ODTO OTKPBHIBAET BO3MOXHOCTH Il KOPPEKUUHU
HapyLIEHUH, BBI3BAHHBIX CTPECCOICHHBIMU CTHUMYJAaMH, YXKE€ B pPaHHEM
oHtroreHeze. K HacrosmieMy BpeMEHM HAKaIUIMBAIOTCA JIaHHBIE O CO3JaHUHU
NPUHIMIUAIBHO HOBBIX MPOTUBOBOCHAIUTENBHBIX OHOJIOTMYECKUX IPENapaToB
[10]. g cBOEBPEMEHHOTO IPEAYNPEXKICHNS HAPYIICHUH y IUIOAA U COXPAHEHUS
3JI0pOBBS Y UEJIOBEKA HEOOXOIMMO BBISIBIATh KOHKPETHBIE CUTHAIbHBIE MOJIEKYJIbI
Y MEXaHU3MBbI UX JEHCTBHS B SKCIEPUMEHTAIBHBIX MOJEIAX.

B 0030pHOi cTaTbe MpEeACTaBI€H aHalIW3 COOCTBEHHBIX M JIMTEPATYpPHBIX
JTAHHBIX O HETaTUBHOM BJIMSIHUU PA3JIMYHBIX CTPECCOPHBIX (PaKTOPOB, BOZMOMXKHBIX
MEXaHU3MaX UX JIEUCTBUS HA Pa3BUTHUE U (PYHKIIMOHHUPOBAHUE HEUPOIHIOKPHUHHON
CUCTEMBI U PENPOYKTUBHON OCH, a TAKXKE O MOAXO0AAX K KOPPEKIIMH HAPYIIECHHI B

9THUX CUCTCMAX Yy IIOTOMCTBA B PAHHCM OHTOI'CHE3C.

MNEPUHATAJIBHBIA CTPECC B MATOIEHE3E 3ABOJIEBAHUMH
INCUXOHEBPOJJIOTHYECKOI'O XAPAKTEPA

CUNTBHBIM CTUMYJIOM, HM3MEHSAIOMIMM CTPYKTYpY M (YHKIMM MO3ra Imioja,
ABJISIETCSA TEPUHATANBHBIN CTpecc. BO3AeMCTBHS Ha IJIOA WIM HOBOPOXKIEHHOIO
TaKUX CTPECCOPHBIX (PAaKTOPOB, KaK CHJIBHBIA 3BYK, paHHEE OTIy4YeHHE OT TpY.H,
KECTOKOE oOpallieHne wmaTepu ¢ peOEHKOM, HOIMIENTUBHBIE (OOJNEeBBIE) U
TPaBMUPYIOIIIME  BO3JCWCTBUS  HApylIalOT pa3BuTue Mosra. llpm  3TOM
HaOJIOaeTCsl yMEHBIIEHUE MAacChl MO3ra, HW3MEHSIeTCS WHAYKIUS SJIePHBIX
TpaHCKPHUMIMOHHBIX (akTopoB (C-fos, AP-1). BmocnemctBuu y moToMCTBa
Pa3BUBAIOTCS arpeccus, TPEBOKHOCTb, Jenpeccus u apyrue
MICUXOHEBpOJIOrnYeckue pacctpoiictBa [3]. XpoHUUECKU MpEHATAbHBIA CTpece
BBI3bIBACT TUIEP - WM THUIOAKTUBHOCTh MoO3ra. ['WneppyHKIMs aMuraajibl

MPUBOAUT K pa3BUTHIO (HoOMI (CTpaxa) y MOJIOJOTO MOTOMCTBA, a TMOJABJICHHUE
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AKTUBHOCTH T'MIIOKAaMIIa — K HapYLUIEHUIO MO3HaBaTelbHOUM criocoOHoctu [11]. B
3aBHCHUMOCTH OT XapakTepa BO3AECUCTBUSA CTPECCOPHBIX (PAaKTOPOB HapyIICHUs
MEXAHU3MOB PEryJSILUN Pa3BUTHS HEUPOIHIOKPUHHOM CUCTEMBI MOTYT OBITh
KPaTKOBPEMEHHBIMU WM JUIUTEIBHO TEKYIIUMMU.

B otBeT Ha mnepuHATaIbHBIA CTpEcC, B IMEPBYIO OYEpPEb, AKTUBUPYETCS
TUMOTaTaMO-TUNIO(GU3aPHO-HAAMIOYEYHUKOBAs CUCTEMa, TA€ BeAyllas poJib
NPUHAIEKUT TIIFOKOKOPTHUKOWIAM (KOPTU30J Yy YE€lIOBEKa W KOPTUKOCTEPOH Yy
rpei3yHoB). [lomaBiisis CHHTE3 WM CEKpEUUIO KJIETKaMH THUIoTajlamyca H
runo¢usa TOPMOHOB CTpecca, MITIOKOKOPTUKOUIbI OTPaHUYMBAIOT CTpecc-0TBET. B
TO K€ BpEMsI MHAYLHUPOBAaHHOE CTPECCOM IOBBILIECHUE UX COAEP/KAaHUS Yy IUIOJA
MOXET  BBI3bIBATb  M3MEHEHMS GyHKUIMIA TUI0TaIaMO-TUIO(HU3apHO-
HA/IMMOYEYHUKOBOW CUCTeMBI Yy B3pocioro motomctBa [11, 12]. Ilpm sTtom B
runopuse M Kope HAJMOYEUHHUKOB MPOMCXOAAT IMATOJOIMYECKUE H3MEHEeHus. B
runousze  yBEJIMYMBAETCS  CHUHTE3  aJJpEHOKOPTUKOTPOIMHOIO  TOPMOHA,
CTUMYJIMPYIOIIETO CUHTE3 HAAIOYEYHUKAMHU KOPTUKOCTEPOUIOB, YTO IIPUBOJUT K
Pa3BUTHIO y IOTOMCTBA TUIEPKOPTU3O0JIM3MA U CHEIU(PUUIECKOTO OKUPEHMUSL.

Cyl1iecTBEHHOE BIIMSHHE HA Pa3BUTUE MO3Ta OKa3bIBAET MUIIEBOE BO3/IEHCTBHE,
M3BECTHOE, Kak MeTaboiuueckoe mnporpammupoBanue [13]. HempaBuibHOe
NUTaHUE BO BpeMsi OEPEMEHHOCTH WJIM KOPMJIEHHSI peO€HKa MOXKET BBI3BbIBATH Y
Hero paccrpoiictBa ayructuyeckoro cnekrpa (PAC), npeacrapisioniue KOMIIEKC
HApYLICHUN NPEUMYILIECTBEHHO B PAa3BUTUM HEPBHOW CHUCTEMBI. KpUTHUeCKHUM
NEPUOJIOM JUIsl Pa3BUTHS ayTHU3Ma CUMTAKOT IIepBble 5—6 MecsAlueB mocie
pOXKAECHUS, a B 2-D-JIETHEM BO3PACTE€ y HUX BBIIBIAIOT TE€HEPATU30BAHHOE
YBEIMYEHHE KOPbI TOJOBHOTO MO3ra C HENPONOPLHOHAIBHBIM YBEJINYEHUEM
Oemoro BemecTBa BHCOYHOW nomu [14]. UpeaMmepHoe yBenuyeHUE IUIOUIAAH
MOBEPXHOCTU KOPBI MPU AYyTU3ME MOXKET MPUBOJUTH K YBEIMUYEHUIO BCETO MO3ra U
BIUATh HAa pa3BUTUE TMATOTCHHBIX MEXAHM3MOB, XapaKTEPHbIX MJIs 3TOrO
3aboneBanus. Yucino gnereit ¢ PAC yBennuuBaeTcss C KaXIbIM TOIOM.
[Ipeanonaraercs, 4To 3TO CBSI3aHO C U3MEHEHUEM IMILEBOrO PALMOHA, IPUEMOM
JIEKapCTBEHHBIX CPEACTB M PA3NIMYHBIX OHMOJOTMYECKHX JOO0ABOK, a TakKkke C
BUPYCHBIMU U OakTEepUaIbHBIMU HWH(EKUUSIMH B paHHEM pa3BUTHM ILIOJA.
AKTHUBHBII NpHUeM MOJIUBUTAMUHOB WM BUTaMUHOB rpynnsl B (B) Ha mocneanux
CpoKax OepeMEHHOCTH MOKET BbI3bIBaThb HApYUIECHUsS IMPOIIECCOB WHAKTHUBALMU
MOHOAMHMHOB, B pE€3yJIbTaT€ YEro OHU HAKAIUIMBAIOTCA B OpraHU3MeE IUIOJA,
cozmaBasi (akrop pucka anas pasButus PAC [15]. B kpoBu ayTHYHBIX [eTei

BBISIBIISIFOT TIOBBIIIIEHHOE COJIEpKaHUE CEPOTOHMHA, NodhaMUHA U HOPAJApPCHAINHA,
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C IPEUMYILIECTBEHHBIM COJIEP’)KaHUEM CEpOTOHMHA. BupycHoe uin O0akTepuanbHOe
WHOUIIMPOBAHUE MATEepU B MEPUOJ OCPEMEHHOCTH YBEIUYHMBAET PUCK Pa3BUTHS
PAC B 2 pa3za. CoryiacHO KJINHUYECKUM U 3KCIIEPUMEHTAIBHBIM JAHHBIM, TSKECTh
PAC u HapymieHus MOBEIECHYECKUX PEAKIMN TMOCie POXKACHUS MOTYT OBITh
CBSI3aHBI C Pa3INUMsIMU MPO(UIS IUTOKUHOB B paHHEM pa3BUTHH [3].

Hapsiny ¢ PAC, MHOTHE NMCHXOHEBPOJIOTHYECKHE 3a00JIeBaHNs, BOSHUKAIOIINE
1ociie pOXKJICHUSI peOeHKa, CBS3BIBAIOT C HEHPOBOCHAIIEHHEM B 3MOPHOHATBHBIN
nepuoa pa3Butus [3, 7]. B HauOonbplied creneHH IIpu HEHPOBOCHAICHUU
nopaxkaercs 0enoe BeleCTBO Mo3ra IUIOAd, YTO YacTO MPUBOIUT K Pa3BUTHUIO
nepeOpaibHOr0  Mapajivya Yy  HOBOPOXIEHHBIX.  KilloueBbIM  MapkepoMm
HEHpoBOCTAJICHUS SBJISICTCS IUTOKKUH uHTeperkud (MJI) 6 [16].

K HacTtosmeMy BpeMeHHM MOABISIETCS Bce  OoJbllie  JTOKa3aTeNIbCTB,
MOATBEPKAAIOIINX, YTO HEUPOBOCIIAJICHHNE BHOCUT 3HAYMMBIN BKJIAJ B NATOTECHE3
ooneznn Ilapkuncona [17]. B skcnepuMeHTANbHBIX MOJAENSAX Ha TIpbI3yHaX
II0KA3aHO, YTO JIOKAJIbHOE HEMPOBOCIIAJIEHUE, BBI3BAHHOE Y MaTEPU SHAOTOKCUHOM
munononucaxapugom (JIIIC) rpaMoTpuiiaTebHBIX OakTepuil HA paHHUX CPOKax
OepeMEHHOCTH, MPUBOJUT K THOENIN y MOTOMCTBAa HEMPOHOB YEpHOU cyOcTaHIuH,
CUHTE3UpyromuX n1opaMuH. CHI)KEHHE YUCIEHHOCTH HEHPOHOB COMPOBOXKAACTCS
MOBBIIEHHBIM  COAEP)KAHUEM B MO3IE€ IUIOJOB TAaKUX MPOBOCHAIMTENBHBIX
uutoknuHoB, kKak WMJI-6 u ¢aktop Hekposza omyxoau (OHOa) [18]. ITomoOHBIE
MATOJIOTUYECKUE M3MEHEHHUS! B YEPHON CyOCTaHIIMHM HAOJIOMAIOT y YelioBeKa MpHU
pazButun Oone3nu IlapkuHcona. B monoBo3peroM Bo3pacTe y IOTOMCTBA,
OCOOEHHO y CaMIlOB, CHH)KAeTCsl CUHTE3 JoaMUHa U CEpOTOHMHA KaK B YEPHOU
cyOCTaHIMU, TaK U B BEHTpaJIbHOU 00iacTu mosra [19]. [lonaBineHue akTHBHOCTH
10haMUHIPTUYECKON CUCTEMBI MPUBOJUT TAKXKE K TMOBBIIICHUIO PUCKA Pa3BUTHUS
HEKOTOPbIX OPM 3aBUCUMOCTH, TUCTUMHUHU (ITOIABICHHOCTH), ienipeccud [3, 7].

BupycHas axktuBanus 10(aMHUHAPIMUECKOW CHCTEMbl HAa PpaHHHUX CpOKax
OEpEeMEHHOCTH MOKET YCHIIMBATh CEKPEIHio N0(haMUHa U Pa3BUTHE XapaKTEPHBIX
IPU3HAKOB IU30(PEHUH y B3pPOCIOr0 MOTOMCTBAa. B MO3re miaogoB BBISBISIOT
noBeimieHHoe  cofepkanne DHOa. CBoum »ddexTs mpu HEHpOBOCHATIECHUN
IUTOKMHBI MOTYT PEaJu30BbIBATH KaK HEMNOCPEACTBEHHBIM BJIUAHUEM Ha
CTPYKTYpbl MO3ra 4epe3 creuudpuueckue pelentopbl, Tak U OMNOCPEIOBAHHO,
IIyTEM CEKPELUU APYTUX MEAUATOPOB.

VYBENMUEHHE YHUCICHHOCTH JIKOJEW C HEWPOHAIBHBIMU PACCTPOMCTBAMU
CHOCOOCTBYET pOCTYy HHTEpeca HcclefoBareieil K TMOHMCKY OHOMapKepoB,

MO3BOJIOIINX BbIABUTH JIMI[, IIOABCPKCHHBIX PUCKY BO3HUKHOBCHHUS JOTHX
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3a00JIeBaHUH, Y IIPUBECTHU B JAJbHEWIIEM K UX L€JIEHAIIPaBI€HHOMY JeueHuto. [1o
Mepe TOro, Kak IOSBJISETCS BCE OOJbIIE JOKAa3aTENbCTB, MOATBEPKIAOIINX
KIIIOYEBYIO pOJIb HEHUPOBOCIHAJIEHUS B IIATOI€HE3€ IICUXOHEBPOJIOIMYECKHUX
3a00yieBaHUM, OOHApYXUBAIOTCS HOBBIE MOJEKYJSIPHbIE MHILIEHH, KOTOpPbIE
MOTEHUUAIIBHO MOTYT MpPENOTBPaTUTh, WIM OTCPOYMTH HX paszButue. K
HACTOSIIIIEMY BPEMEHH HE CYLIECTBYET YCTOMUMBBIX OMOJIOrMYECKUX MapKEPOB TS
UX JMArHOCTUKH. buosiornueckas oCHOBa MHOTHMX 3THUX 3a00JIeBaHUM O KOHLA
HesicHa. CyluecTByeT MHEHME, 4YTO OHa BKJIIOYAaeT B Ce0sl  CIOXKHOE
B3aMMOJICHCTBUE MEXIY TI€HETUYECKON BOCIHPUUMYHMBOCTBIO U BO3ACHCTBUIMU

OKpPYXaloIleh Cpe/ibl.

CUCTEMHOE BOCHTAJIEHUE B PAHHEM PASBUTUUN HAPYHIAET
PEITPOAYKTHUBHBIE ®YHKIHNH Y ITIOJOBO3PEJIOI'O HIOTOMCTBA
Perynmsuust pa3Butus ©M  (PYHKUMOHUPOBAHMS TUIIOTAIaMO-TUIIO(U3apHO-
TOHAJHOW CHUCTEMBI, WIM OCH MIICKONMUTAIOIIMUX OCYIIECTBIISIETCI B TECHOM
B3aMMOJICCTBUM C MMMYHHOM CHCTEMOM B pa3HbIE IEPUOJBI OHTOreHesa [4].
B3aumoneicTBus 3TUX CUCTEM, HaYMHasi ¢ 3MOpPHOreHe3a, NPUBOAAT K Pa3BUTHUIO
IIOJIOBBIX MPU3HAKOB M CTAHOBJICHHUIO ITOJOBO3PENOCTH. PenmpomykTuBHOE
3I0POBbE MOTOMCTBA 3aBHCUT OT TOI'0, KaK 3aKJIAJbIBAIOTCA M Pa3BUBAIOTCA ITH
B3aMMOJICUCTBUS B paHHEM OHTOreHe3e. ['eHeTmueckue, (PU3HOIOTUYECKUE,
COIIMAJIbHBIE U DKOJOTHYECKHE (DaKTOpPhI CMOCOOCTBYIOT Pa3BUTHIO OECIUIONUS,
OCOOCHHO NpPH MX BO3JECUCTBUM B KPUTHYECKHE, T.€. HAaMOOJee UyBCTBUTEIBHBIC,
nepuoabl pOpMHUPOBaHUS PENPOAYKTUBHOM OCH. B skcmepuMeHTax Ha rpbI3yHax
HaMyd ObUIO  [OKa3aHO, YTO AaKTHBAlMsi HMMYHHOHM CHCTEMBl MaTepu
OakTepuasibHbIM  SHAOTOKCHMHOM JIIIC Ha paHHMX cpokax OepeMEeHHOCTH
CTUMYJMPYET NPOAYKIMIO IPOBOCHATUTENBHBIX HUTOKMHOB KaK Yy MaTepH, TaK U
mwionoB [20]. VBenuueHue cojepKaHHUs IIMTOKWHOB BbIIIE (PU3HOJIOTHYECKON
HOPMBI BBI3BIBAET y MOTOMCTBA IMCOAIaHC TOPMOHOB BCEH PENPOIYKTUBHOM OCH B
pa3Hble TIEPHOJBI OHTOTeHe3a. B  mpemyOepTaTHbIi TEpUON Yy  CaMOK
YBEIIMYMBAECTCS CUHTE3 MY>KCKOI'O TOPMOHA TECTOCTEPOHA, & Y CAMIIOB - KEHCKOTO
ropMoHa sctpaguosia [2, 9]. B COBOKYHMHOCTM 3TO NPUBOAUT K HapYyLICHUSAM
pa3BUTHSL CTPYKTYpbl U (YHKUMA TOHAJ, PENPOAYKTUBHOIO TIOBEACHUS U
CHU)KEHHOM pPEenpOAYKTHUBHOM CIOCOOHOCTH, Kak caMIOB, Tak U camMok. B
IIOJIOBO3PEJIOM BO3pPACTE€ y CaMIIOB IIOJABJIEH CHHTE3 TECTOCTEPOHA, 4 Y CaMOK
scTpaaunoia. Ilpu 3TomM y caMilOB B CEMEHHBIX KaHAJIbLAX BBISBISIOT OOJIBIIOE

YUCJI0 CHMIIIACTHBIX CIICpMATHI HA PA3HBIX CTaAUAX ACTpadalvd WU CHHKCHHUC
27




yucna kierok Ceprosn, ydacTBYHOIMX B crnepMarorenese [21]. ¥V camok
HaOJIoaeTCsl CHIDKEHUE uuciia (POJUTMKYJIOB M YBEIMYEHHE WX aTpe3uu, KOrja
dbomuKyn Tmpekpamaer cBoe pasButue [9]. Kpome Toro, B rumotamamyce
MOJIOBO3PEJIOr0 TOTOMCTBA HAONIOAAETCS TMOJABJICHHE CHUHTE3a KIFOYEBOIO
FOPMOHA PENPOAYKTUBHOM OCH - TOHAJOTPONMH-PWIM3UHI TOPMOHA, a B
azieHoTurnogu3e - TOHAJOTPONMHOB, OMPEACIAIONINX y HHUX PENpPOAYKTHUBHBIC
UK [22].

OpHOM M3 MPUYUH MY>KCKOTO O€CIIONUs SIBJSIOTCS TakKe XPOHUUYECKHE
WH(DEKIIMOHHBIE TPOLECChl, MPOTEKAaIolUMe B  IOJOBO3PEIOM  BO3pacTe.
bakTepuaibHOe WM BUPYCHOE HWHOUIMPOBAHHWE YPOTCHUTAIBHOIO TPaKTa
WHAYLHPYET BOCHAJIEHHE B CEMEHHUKAX U BIUSAET HA TNOJABWXHOCTh U
KOJIMYECTBO criepmMaTo3ouioB [23]. Hwuskoe KOJIMYECTBO CIIEpMATO30HU]IOB
oOHapyxkuBatoT y 15-20% MOJIOABIX MY>KUYUH.

Takum 00pa3zoM, IMMYHOJIOTHYECKUN CTPECC, UHIYIIUPOBAHHBINA BOCHAJICHHUEM,
OKa3bIBa€T HETATHBHOE BJIMSHUE HA IIOJIOBOE CO3PEBAHHME W PEIPONYKTHBHYIO
CHOCOOHOCTH caMIIOB U caMOK. [TocneacTBus 3TUX BAMSHUNA MOTYT pa3BUBAThHCS B
TEYEHUE BCEro IIOCTHATAJIBHOIO Inepuoaa. PocT ceMeilHbIX map, CTpajaroliux
OecruiogreM, CTaHOBUTCS CEPhE3HOM MpOOJEeMOMl MJId MYXKXYMH W KEHUIMH U
cocTaBJsieT o BceMy Mupy okono 15%. K HacTosimemy BpeMeHH HaKaruinBarOTCA
JAHHBIE O BO3MOXXHOCTH MPENOTBPATUTh WU HCIPABUTh KPATKOBPEMEHHBIE U
JOJITOCPOYHBIE TOCIEACTBUSI BHYTPUYTPOOHOTO BOCHAJICHHUSI B KPUTHUECKUE

IICPHUOJbl OHTOT'CHC3A.

HoAXOIbI K KOPPEKIINUA HAPYIIEHUI PA3BUTUS
HEMPOOHAOKPMHHOW W  PENPOAYKTUBHOM  CHUCTEM,
BbBI3BBAHHBIX BOCIHHAJIEHUEM B PAHHEM OHTOI'EHE3E

[Ipy MMMYHOJIOTUYECKOM CTpECCE, BBI3BAHHOM BOCHAJICHUEM, IEPUIUT WIH
M30BITOK Pa3IMYHBIX MUKPODJIEMEHTOB M BUTAMUHOB B PAIllMOHE MAaTE€pPH, MOMKET
yCyryOJsiTh €r0 HeraTUBHBIE TTOCJIECTBUS, MPUBOISAIINE K HAPYIIICHUSM Pa3BUTHUS
mosra mioga [15]. DddexTuBHBIMU HEHPOMPOTEKTOPpAMHU SIBIISIOTCS  CyJb(ar
Marauss W 1uHKa. Cynbdar MarHus HCHOJB3YIOT B TEpanuu MPUBBIYHOTO
HEBBIHAIIMBAHUS OCEPEMEHHOCTH, a TaKXe [JIs CHIDKEHHUS pUCKA JIETCKOTO
nepedpanpbHOoro mapanunya. [lpu jokaapHOM HEHpPOBOCHAJIECHWM MarHUM U IIUHK
MOIABJISIIOT 00pa3oBaHWe CBOOOJHBIX PAJMKAIOB M CHHTE3 MPOBOCIAIUTEIHHBIX
IUTOKMHOB B MO3re IUIOJIOB, MpeoTBpamiasi ero mnoBpexaeHue [24]. Opgnako

MHCHHUA 110 UX HUCIIOJIb30BAHHNIO B KAYCCTBC HGﬁpOHpOTeKTOpOB IIpHu 6epeMeHHOCTI/I
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MPOTUBOPEYMBBI, MOCKOIBKY JaHHBIX MOJOOHOTO PoJia MOKa HEJOCTATOYHO.

[ToTeHIMaNbHBIMU ~ HEUPONPOTEKTOPAMH  SIBJISIOTCA  MOJIMHEHACHILIEHHBIC
KUPHBIC KUCITOTHI (oMera-3) u Butamud D. VX nedunut B panrone 6epeMeHHBIX
CaMOK TPBI3YHOB MPUBOAUT K YCHJICHHUIO BOCHAIMTENIBHBIX IMPOIECCOB [25, 26].
Hedpumur ButamuHa D B mepBoMm TpumecTpe OEpeMEHHOCTH KOPPEIHPYET C
BOCTIAJIUTEIIBHBIM TIPOIECCOM B TUTAIICHTE W PUCKOM HEIOHAIWBAHMS, ACPHUITNTA
MacChl Tela W HEBPOJOTWYECKUX HapymieHnid y pebGénka [27]. OOoramieHue
palroHa rpbI3yHOB BUTaMUHOM D cHMKaeT 4actoTy pa3BUTUS AeHEKTOB HEPBHOM
TpyOKH, BBI3BAaHHBIX BOCMAJICHHUEM Ha paHHUX CpPOKaX OEpPEeMEHHOCTH.
[Ipeanonaraercs, yto BUTaMHMH D MOXeT MOAABIATh pa3BUTUE BOCHAIUTEIBHBIX
IIPOLIECCOB U BKJIKOYATHCS B PETYISLUIO TPAHCIIOPTA (POTMEBON KUCIOTHI, KOTOPBIN
HapyIlIaeTCs IIPU BOCIIAJICHUH [28].

AHTHOKCUJIAaHTHBIMM UM TMPOTUBOBOCTIAIUTEIIBHBIMU CBOMCTBAMU OO0JIaJal0T
TAaK)K€ MEJIATOHUH, OCHOBHAs (PYHKIHUS KOTOPOrO CBSi3aHA C peryisuuen
UPKATHBIX PUTMOB, acKopOuHoBas kuciora (ButamuH C) W HOpUPOJHBIE
dbnaBonounel. Ilocine coBmecTHoro BBeaeHHs uHAyKTOopa Bocmaienus JIIIC u
aCKOPOMHOBOM KHCIIOTHI TpbI3yHaM HAOJII0JJAeTCs CHUIKEHUE ASMOPHOHAIBLHOM
CMEPTHOCTH, HAPYIICHUA POCTA U Pa3BUTUA MOTOMCTBA [29]. dIaBOHOUABI TAKHKE,
KaK JIIOTEOJIMH U €ro CTPYKTYPHBIN aHaJor JUOCMUH, COAEPKAIUECs B MUILEBBIX
NpoAyKTaX, oOmanaroT aHTuOakTepuanbHbiM nedictBuem [30]. B kauectBe
JIEKapCTBEHHBIX CPEJICTB MPUMEHSIOTCS (PIaBOHOWABI PYTUH U KBEPIETHH,
Ha3piBaeMmble  P-ButamumHamMu.  MenaTOHMH ~— Ha3HaA4yalOoT B KayecTBe
HEHPONPOTEKTOPA MPU OEPEMEHHOCTH, OCTIOKHEHHON BocnaieHuem [31].

[IpennpuHUMAarOTCS TOMBITKA HEUTPAIM30BaTh TMOBBIIIEHHOE COJIEPKAHUE
MPOBOCHATUTEIbHBIX ITUTOKMHOB BHYTPHMBEHHBIM BBEJICHUEM HWMMYHOIJIO0YIMHA
kinacca G (Ig G) genoseka [32]. Iomuknonaneusie 1gG denmoBeka mosydyarT U3
11a3Mbl OOJIBIIOTO KOJIMYECTBA 3I0POBBIX JOHOPOB. OHM TOCTATOYHO OE€30MacHbI
W AKTUBHO TPUMEHSAIOTCS B  KAueCTBE  HMMMYHOMOAYJIUPYIOIIUX U
MIPOTUBOBOCTIAJIUTEHHBIX MPEMAPATOB B aAKYIIEPCKON MPAKTUKE MPH MPUBBIYHOM
HeBbIHAIMMBaHUU OepemeHHocTH [33]. 1gG pekoMeH10BaH TakyKe HOBOPOKICHHBIM
C HM3KOM Maccod Tena Ui TPEIOTBpAIllCHUs] Pa3BUTUA HWHQPEKIIMOHHBIX
MPOLIECCOB.

B skcniepuMeHTanbHBIX MOJAENSX Ha IpbI3yHaX HaMu ObUIO MOKa3aHo, uto 1gG
KOPPUTUPYET CTPYKTYpHbIE W (YHKIIMOHAJIbHBIE HAPYIIECHUS BO BCEX 3BEHBAX
penpoaykTuBHoOM ocu [21, 22].

MexaHu3MbI TPOTUBOBOCIIATUTENBHOTO MeicTBUs |G 10 KOHIIa HEe PaCKPHITHI.
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[Ipeanonaraercs, 4To KOHCTaHTHasg 4YacTh MoJiekyibl I — FC-bparment
CBsI3bIBaeTCs ¢ FC-perienTopaMu Ha Makpodarax, CHHKAeT UX YYBCTBUTEIBHOCTD K
aktuBanuu JIIIC gepe3 Toll-momoOHBIN perienTop U, ciemoBaTeIbHO, CHUXKACT
HKCIIPECCUI0 MPOBOCHAIUTENBHBIX ITUTOKMHOB. |G MOryT Takxke CTUMYJIHpPOBATH
g depeHIPOBKY MPOTUBOBOCHAIUTENBHBIX Makpodaros [32].

B nocneanue roapl co3gaHbl MPUHIMIHAIBHO HOBBIE MMPOTHBOBOCTIATUTEIBHbIC
«TEHHO-UH)XCHEpPHBbIE OMOJIOTMYECKUE TMpenaparbl», MPUMEHEHHE KOTOPBIX
MO3BOJIWJIO CYIIECTBEHHO MOBBICUTH 3(dexTuBHOCTL (Papmakorepanuu. K HUM
OTHOCAT MOHOKJIOHAJbHBIE AHTUTENA K OMNpPENIETICHHBIM JEeTEPMUHAHTAM KJIIETOK
UMMYHHOM CHUCTEMBI WJIA MPOBOCHAIUTEIBHBIM IIUTOKMHAM U TUOPHUIIHbBIE
OENKOBbIE MOJICKYJIBI, MOAABIAIONINE AKTUBHOCTh IUTOKHHOB. OIHUM M3 TaKUX
npenaparoB  sBisercs  toumnuzymadb  (TL[3), co3gaHHBII Ha  OCHOBE
PEeKOMOWHAHTHBIX TYMaHU3HUPOBAHHBIX MOHOKJIOHAJIBHBIX QHTUTEN K PEIenTOpy
NJI-6 [10]. B nacrosamee Bpemst TL3 npumensieTcst B Tepanuu TAKENOU (HOPMBI
KopoHaBupycHoi uH(pekiu Covid-19 ¢ MUTOKUHOBBIM IITOPMOM, CBSI3aHHBIM C
HEJOCTAaTOYHBIM CHHTE30M HUHTEp(epoHa U BBIOPOCOM MPOBOCHIATIUTENIBHBIX
mUTOKMHOB. TL[3 CHMWXKaeT CMEpPTHOCTh Yy TNAIlMEeHTOB C IHEBMOHHMEW U
HUTOKMHOBBIM TOpMOM [34]. B mpoBoAMMBIX HCCIEAOBaHUAX HE OOHAPYKEHO
3HAYUTENbHBIX HApYIICHUH TMOCie €ro Bo3AeicTBUA Ha 1uioA. CoryiacHO HaluM
JTaHHBIM, TpeHatanmbHas Onokaga WJI-6-pementopa TIL[3 BEI3BIBaeT CHIKEHUE
HEraTUBHOT'O BJIMSHUS BOCIIAIUTENIbHBIX MTPOLIECCOB HA Pa3BUTHE PENPOIYKTUBHON
OCH M TOJIOBOE CO3PEBAHME MOTOMCTBA Y TPbI3YHOB [22]. OIHAKO MCIOJIb30BAHUE
ATOTO TIpernapara Ipud OepeMeHHOCTH TpeOyeT 0co0oi  OCTOPOIKHOCTH.
HeoOxoaumbIM 3TanoM SIBISIETCS €r0 anpoOMpOBaHHWE Ha SKCIIEPUMEHTAIBHBIX
KUBOTHBIX U AalibHElIIee HA0I0IeHNe 32 POKICHHBIM TOTOMCTBOM.

Jlis  coxpaHEHUs PENPOTyKTUBHOTO 3J0POBbS y MYKYMH U JKCHIIUH MBI
aKIEHTUPYeM BHUMaHHE Ha BO3MOXXHOCTH KOPPEKIIUH MOCIEICTBUN BO3ICHCTBUS
WH(DEKITMOHHBIX (AKTOPOB MaTepu HA PAHHUX CPOKaxX OEepeMEHHOCTH (IEpBbI
TPUMECTp y YeJoBeKa). B mpeHaTanbHOM mepHoje HE0OXOIUMO HEUTpalin30BaTh
NOBBIIICHHOE COJEpPKAHUE MPOBOCHAIUTENbHBIX IIUTOKMHOB BBEJACHHUEM MaTepu
IgG nubo anTHTEN K perenTopaM 3THX IUTOKMHOB cpasy nociie HHGUIUPOBAHUSI.
B HeonaTasbHOM W paHHeM MH(PAHTHIBHOM TEPUOAaX KOHTPOJIMPOBATH YPOBEHD
MOJIOBBIX TOPMOHOB B KpoBU jeTed (puc. 2). BaxHo Takke HalaXuUBaTh
WH()OPMAITMOHHBIA KOHTPOJIb MEIUaTPOB 00 MH(GUIIMPOBAHWU MATEpPU B IEPBOM

TPUMECTPE OEPEMEHHOCTH.
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yBennyeHne ypoBHA yBennieHue
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) &‘ ;
~

KOppeKuua aHTaroHucTamu
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S [ s B :i
cTpeccopHble f \
BO34eACTBKA Koppekums
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Puc. 2. Koppexyus napywenuti pazsumusi u hyHKYUOHUPOBAHUS PENPOOYKMUBHOU

Cucmembl, 8bl36AHHbLIX 60CNAIEHUEM HA PAHHUX CPDOKAX 6€p€M€HHOCWlu.

3AKJIIOYEHUE

AHanu3 JIUTEpaTypHbIX U COOCTBEHHBIX HaHHBIX IIOKa3aJl, 4TO BO3ACHCTBUS
pPa3IMYHBIX CTPECCOPHBIX CTUMYJIOB B KPUTHYECKUE IE€PUOMABI  PA3BUTHUSA
HEUPOHIOKPUHHOW CUCTEMBl M  PENPOAYKTMBHOM OCH MOIYT Hapylarh
MOJIEKYJIIPHbIE MEXAaHU3MbI PETYJISALMHA PAa3BUTHSI U BBI3bIBAThH IJUTEIBHO TEKYIIUE
Wi HeoOpaTuMble u3MeHeHuss wux (QyHkuuid. IlosBigercs Bce OoJblie
JIOKa3aTelIbCTB, MOATBEPKIAIOIIUX 3HAYMMYKO pPOJIb  HEHPOBOCHAJICEHHUS B
naToreHe3e MHOTMX IICUXOHEBPOJIOTMYECKUX 3a0osieBaHud. [lns coxpaHeHHs
3I0pOBbsI Yy IIOTOMCTBAa B IIOCIE€IHHE TOJAbl BHHMAaHHE MCCIIEOBaTEIEH
AKLIEHTUPYETCS] Ha BO3MOKHOCTH KOPPEKIMH HApYLIECHU pa3BUTHUS IUIOJA YK€ B

paHHEM OHTOTEHE3E.
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TEPATIVSI MY3bIKON U JPYTUMHU BUJIAMU UCKYCCTBA B
PEABUJIMTAIIMU JETENA C OTPAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbSI
Ak T.B.', Yepuukosa E.JO.?

Yenmp peabunumayuu «Doctor Music from Estoniay (2. Koxmue-Apse,

dcmonust)
2Akademuss  meduyunckoli  peabunumayuy, — KIUHUYECKOU — NCUXONO2UU U

mysvikomepanuu (. Mockea, Poccus)

AHHOTALMS

Hacrosmast crates siBasieTcs 0030pOM HCCIIEIOBAHUM, TMOCBAICHHBIX HU3YyUYCHUIO
BIIUSIHUS TE€PAIUU Pa3IMYHBIMU BUJIaMHU UCKYCCTBA Ha TICUXMYECKOE U (pu3nyeckoe
COCTOSIHUE JETe ¢ OrpaHM4YeHHBIMA BO3MOXHOCTSIMHU 370poBbi (OB3),
HaXOJAIIUXCS B Ipoliecce peabunurtanuu. [lpuBeneHbpl OOBEKTUBHBIC JaHHBIC,
JeMoHCcTpupytone 3pHEKTUBHOCTh NMPUMEHEHHUS B JIETCKON peaOuIuTallMOHHON
MPAKTUKE TAKUX METOJOB KakK JICUEHUE MY3BIKOM, N300pa3uTEIbHBIM HCKYCCTBOM
u TaHuaMu. OOOCHOBBIBAETCS I1€JI€COO00Pa3HOCTh (DOPMUPOBAHUS KOMILIEKCHBIX
MpOrpaMM BOCCTAaHOBUTEIBHOI'O JIEYEHUS C HCIIOJIb30BAaHUEM METOJIOB TEpanuu
MCKYCCTBaMH Ha (PYyHJIaMEHTAJILHOM J1I0KAa3aTEIHbHOM OCHOBE.

KurwuyeBble cjioBa: [1€TH, WHBAJIWJIBI, MEIMIIMHA, HCKYCCTBO, MY3bIKOTEpaIlus,

HN30TCpaIunA, TaHICTCpaIus, pea6I/IJ'H/ITaI_[I/ISI .

THERAPY WITH MUSIC AND OTHER KINDS OF ART IN THE
REHABILITATION OF DISABLED CHILDREN
Allik T.V. %, Chernikova E. Yu.?
! Rehabilitation Center «Doctor Music from Estoniay (Kohtle-Jéirve, Estonia)
2 Academy of Medical Rehabilitation, Clinical Psychology and Music Therapy,
(Moscow, Russia)

Abstract
Particular attention in that article is devoted to the review of research that studies
the influence of arts therapy methods on the mental and physical health of children

with disabilities in rehabilitation. Objective data are presented demonstrating the
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effectiveness of using such methods of treatment with music, fine arts, and
dancing, in the rehabilitation practice of children with disabilities. The expediency
of the formation of complex programs of rehabilitation treatment using arts therapy
methods on a fundamental evidence-based basis is substantiated.

Key words: children, disable, medicine, art, music therapy, art therapy, dance
therapy, rehabilitation.

BBEJAEHUE

[locneqHue  CTaTUCTHYECKHUE  HCCIENOBAHUS  IMOKA3bIBAIOT  TPEBOKHBIE
TEHJICHIINU K pocTy uyucia aereii ¢ OB3 no cpaBHEHUIO ¢ NpeabIIyIIMMU T'OJaMU.
Croa BXOJSAT BPEMEHHBIE WM MOCTOSIHHBIE, BPOXKIEHHBIE WJIM MPUOOPETEHHBIE
OTKJIOHEHUS B (PU3NMYECKOM W/WUJIU MICUXHUYECKOM COCTOSIHUH, PACCTPOMCTBA CIyXa,
3pEHMUs], peUd, Pa3BUTHUSA, IBUTATEIILHOW aKTUBHOCTH U JIP.

Hepeakxo 3Ty HapylieHHs OPUBOAST K WHBAJUAHOCTH, OKa3blBas CEPbE3HOE
BIIMSIHUE HA Pa3BUTHE, U TOCIEIYIONIYIO KU3Hb peOeHKa. JleTckasi MHBaTUAHOCTD
SBJIIETCSI OJTHOM M3 CaMbIX aKTyallbHBIX MpoOJieM coBpeMeHHoro obmiectBa. [lo
naHHeIM OpraHu3anuy 00beIMHEHHBIX HAllMW, Kakaasl JecsiTasi CeMbsl Ha Halen
IUIAaHETE CTAJKUBAETCA C HEOOXOAMMOCTBIO peadWIMTaluy JMOO COLMATIBHON
aganTanuu ocoooro pedenka. [1].

K coxanenuto, oOMIEMUPOBBIM TPEHIOM SIBJISIETCS HEYKJIOHHBIM POCT YuUCIa
nerei-unBanuaoB. B Poccun cormacHo ®enepanbHoMy 3akoHy Ne 181-d3 «O
COI[MAJIbHOM 3allUTe WHBAIHUAOBY», K JAHHOW KaT€rOpHH OTHOCSTCA JiMna A0 18
JIeT, UMEIOIIE CTOUKOE paccTpouCTBO byHKIUH OpraHusma,
o0ycioBJIeHHOE 3a00J€eBaHUEM, TPAaBMOM WJIM BPOXKICHHBIMU HEJOCTATKaAMU
YMCTBEHHOT'O WU (PU3HUECKOTO pa3BUTus [2].

OdurmanpHas cTaTUCTUKA MO YUYeTy JeTel MHBaIMAOB BeaeTcs PoccraTom, mo
JaHHBIM KoToporo B 2018 r. ux oOmas yncieHHocTh cocTaBisuia 651 teic. Ha 1
saBapst 2023 1. yxe ObUIO 3apeTUCTPUPOBAHO 722 THICAYU JIETEH-WUHBAIUIOB C
HapylUICHUSIMA 3PEHUs, ClyXa, OMOPHO-IBUraTEeIbHOrO anmnapara, FreHeTUYeCKUMU
00JIe3HSIMH, IICUXMUYSCKUMH U HEBPOJIOTHYECKUMH paccTpoiicTBamu [3].

[Ipy »sTOoM B cCTpyKType 3a00J€BaHUM, CTaBIIMX HNPUYUHON JIETCKOU
WHBAJIMIHOCTH, JOJS TCUXUYECKUX PACCTPOMCTB U PACCTPONCTB TMOBEACHUS
coctaBisieT 25%, Oosie3Hel HepBHOU cucTeMbl - 20% U BPOKIECHHBIX aHOMAIHUM -
18%.

[lomnass wnu yacTU4HAs yTpaTa peOCHKOM-MHBAIHIOM  CIOCOOHOCTH

OCYHICCTBJIATH CaMOO6CJIy>I(I/IBaHI/Ie, CaMOCTOATCIIBHO NepCaABUTaATHLCA,
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OpPUEHTHPOBATHCS, OOILIATHCS, KOHTPOJIMPOBATh CBOE IOBEJAEHUE, 00ydaTbcs W
3aHUMATbCS  TPYAOBOM  JESATEIBHOCTBIO  SIBIISIETCS OTrpaHUYEHUEM
KU3HEAEATEIbHOCTU U TpeOyeT MEpONpUATHN MO peadWiIMTalud, COLUAIbHOMI
TIOMOIIY U 3aIUTHI [4].
Menuko-counaneHas peabunuranus nered ¢ OB3 u aeTeii-uHBaNHMIOB B CHUITY
CBOEH CIIOKHOCTH TPeOyeT COOJIIOIEHUS LIETOT0 psijia MPUHIUIIOB.
1. CucremHblii aHamM3 HUMEIOLIUMXCA MPOOJEM C OINpeleCHUEM IUIaHa
KOMIUIEKCHBIX ~ MEIUKO-TICUXOJIOTUYECKUX U  COLMAJIbHO-PEa0MIINTAllMOHHBIX
MEPOTIPHUSITHM.
2. MexIUCUUIUIMHAPHBIE TOAXO0/bI B METOJIaX BOCCTAHOBUTEIBLHOTO JICUEHUS U
peaduIMTaIUH.
3. HenpepbIBHOCTh MEUKO-COLMAIBHON paOOTHI [5].
Oco0oe MecTo B peaOWiauTalMd W MNPOPUIAKTUKE JETCKOM WHBAJUAHOCTH
3aHMMAeT BO3JECUCTBHS PAa3IUYHBIMU BHUJAMU HCKYCCTBa, KOTOpPBIE MOTYT
OCYILECTBIATHCS B BUIE TBOPUECKHUX YPOKOB, JUOO C MOMOILIBIO METOIOB apT-
Tepanuu.
JlaHHO€ HampaBlIeHHWE B IIMPOKOM MOHUMAaHUM BKJIIOYAeT B CeOsl IIENIbIM psa
METO/IOB U TEXHOJOTUM JIe4eOHO-KOPPEKIIMOHHBIX BO3AECHCTBUI:
v’ My3BIKO# (My3BIKOTEpAITHS);
v/ pHCOBaHHEM, JIETIKOH, JE€KOPATUBHO-TIPUKIIATHBIM HCKYCCTBOM
(u30Tepanus);

v’ Tearpaiu3anuei (MMaroTeparnusi);

v/ TaHIleM W JPYTUMH CICHHAJbHO OPTaHW30BAaHHBIMU  JIBHIKCHUSIMU
(kuHEe3noTepanus);

v’ urennem (OubIHOTEpArHs).

POJIb TEPAITMU UICKYCCTBAMMU B PEABMJIMTAIIMU JIETEN C OB3
[TokazaHo, YTO 3aHATHS MY3BIKOH WIparOT BAXHYIO POJb B PAa3BUTHU U
BOCCTAHOBJICHMH peu y nete [6,7]. OHM Taxke CHOCOOCTBYIOT —Pa3BHTHIO
BHUMAaHHMS U CIIyXOBOH pEICNINU, BKIII0Yast BOCHPHUATHE BHICOTHI 3BYKOB [8,9].
BBIsSBIIGHO, YTO TMOJB3y MPUHOCAT W JPYTHE TBOPUCCKHUE 3aHITHS, TaKUE Kak
YTCHUE KHMKEK ¢ KApTUHKAMU JIJT MJIAJICHIICB B JTFOOOM BO3pacTe OT 3 MECSIICB 10
6 ser [10,11], TeaTpanbHbIe HMpPOrpaMMBI JJIs JOIIKOJLHHUKOB, HAIIPABJIICHHBIC Ha
yaydiieHue BepOanbHOro oOmeHus [12], a Taxke TaHIBI, KOTOPBIE MOTYT
CIOCOOCTBOBATh PA3BUTHIO 3PEJOCTH M TOTOBHOCTH K 1mkosie [13]. Beuio

YCTAHOBJICHO, YTO IIOJIOKUTCIIBHBIC BOBI[GI\/JICTBI/U{ 3aHATUMN pa3IM4YHbBIMU BHUOAMHU
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UCKYCCTBA PACIPOCTPAHSIOTCS HAa DIyxuxX Jnerei [14], a Takke Ha JeTeil ¢
nucnekcuer  [15]. Yuactie B TBOpPYECKOH JIEATEIBHOCTH CTAOMIU3UPYET
HMOIIMOHANIbHYIO cdepy Yy JAeTel ¢ peyeBbIMU pacCTPOMCTBAMH, yMEHbIIas
TpeBory u crtpax [16].

BbIsIBIIEHO, 4YTO II€HHWE CHHUXKAET YpPOBEHb CTpecca IPU HEBPOJIOTMYECKUX
paccTpoiicTBax u cnocobcTByeT GOpMUPOBAaHUIO O0Jiee JUIMHHBIX CIOBECHBIX (hpa3
y JIeTeH, cTpajaomux 3ankanuem [17].

OmnpeneneHo, 4To y TIyXuX JETell ¢ KOXJIEApHBIMU UMILJIAHTAMU 00y4YEHUE UTpe
HAa  MY3bIKAJIbLHOM  HHCTPYMEHTE  pa3BUBAETCS  CIOCOOHOCTH  pa3ivyaTh
MEJIOANYECKHM PHUCYHOK W PUTM, a TaKX€ BOCHPUHUMATh OTTEHKHU
HYMOIMOHAIBHOCTH B peun [18].

VY nereil ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU OOYYEHUS 3aHSITUS UCKYCCTBAMHU
pa3BUBAIOT  CIOCOOHOCTh K  3MIATHUM, YTO IOMOraeT  MNOJAJEPKUBAThH
KOHCTPYKTUBHBIE MEXJIMYHOCTHBIE OTHOUIEHUS B KJacce€ MU CIOCOOCTBYET
XopoiieMy moseaeHuro [19].

[Toka3aHo, 4TO y A€TEN C JUCIEKCUEN MY3bIKaIbHBIE 3aHITHUS, BO3ICHCTBYIOIINE
Ha CEHCOPHYIO M MOTOPHYKO CHCTEMBI, YJIy4dlIAlOT CIyXOBOE BOCIPUSATHE,
BHHUMaHUE M CITIOCOOHOCTH K uTeHuio [20,21].

YcTaHOBIEHO, UTO y AeTeil ¢ PU3NYECKUMU HAPYLIEHUSIMH WJIM OTKJIOHEHUSMU
B pa3BUTUM  3aHITUS  TeaTpajbHbIM  TBOPYECTBOM  MOTYT  YJIy4IlaTh
KOMMYHHUKATHBHBIC, COIMAIbHBIC U TIOBECHUeCKUE PyHKIUH [22].

My3zvikanonaa mepanus. Victopus JieueOHOTO MPUMEHEHHS] MY3BIKH YXOJUT
KOpHSIMHU B JJaJIeKO€ Tpolioe, K ucrokam denoBeyectBa. Tak [Mudarop B 111 Bexe
no Hameill spel co3gan B IlapdsHckoM mapcTBe cBOE0Opa3HbI MY3bIKATbHO—
MEIUIMHCKUM LEHTp, I/Ie C MOMOLIbI0 CHEUUaJIbHO MOAOOpPaHHBIX MENOAUI
BOCCTAaHABJIMBAIM TapMOHHUIO Jylmid. Benwkuii Bpad ApeBHOCTH, ABHIICHHA
oOpaTwyl BHUMaHH€ Ha B3aUMOCBS3b MYJbCAa U MY3bIKH, KOTOPYIO IIHPOKO
MPUMEHSTT B CBOCH TMPAKTUKE, B TOM YHWCJE B JICYCHUHU 3a00JIEBAaHUI HEPBHOU
CUCTEMBI.

Brinaromuiics meauk u punocod cpeaneBekobs ['anen (129-216 H.3.) cumran,
YTO Bpay B CBOEH MPAKTUKE JOJIKEH UCIOJIb30BaTh MY3bIKY.

Pumckuii punocod u teonor bosmuit (480-524 H.3.) nucal, 4To B My3bIKe, KaK B
3epKajie, OTpa)kaeTcsi KocMuueckast rapMoHus (musica mundana).

B xonme XIX nHauame XX BB. TpyIbl BbIJAIOMIETOCS TICUXOHEBPOJIOTa,
akagemuka B.M. bextepeBa o0oratuian HaykKy HOBBIMHU 3HAHHUSAMH O BIUSHHUH

MY3bIKH Ha HEPBHYIO CUCTEMY YeJIOBEKa M OPTaHu3M B 1iesioM [23].
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Takum 00pa3oM, Ha MPOTSHDKEHHMM BCEX BPEMEH HHTEPEC K MY3bIKE U K
UCKYCCTBY, Kak K JieueOHbIM (akTtopaMm, TMpUBIEKa]l BHUMAaHHE BpayeH,
MY3bIKAaHTOB U MBICIIUTEIICH.

OpHako TOJNBKO BO BTOpOMl mojoBMHE XX Beka My3bIKalbHas Tepanus
nonyuuna riaobanbHoe pa3sutue, creppa B CIIIA, rae ona Obula mnpu3zHaHa
CaMOCTOSITEJIbHOM CHENMAIbHOCTBIO, 3aTEM paclIpoCTpaHuiIack Ha EBponenckui
KOHTUHEHT, a M03X€ Ha OOJIBIIMHCTBO PA3BUTBIX CTPAH MUPA.

B Poccum cucreMHble ucciaeOBaHMs B JIaHHOW 00JacTH HAvyaluCh B Hayaie
JEBSHOCTBIX TroAoB mpomnwioro Beka. B 2003 roxy MuHHCTEPCTBOM
3npaBooxpaHeHus: P® ObUM yTBEPKIEHBI METOJbI MY3BIKAJIbHOW Tepanuu, |
Havajach MpoQeCCHOHaIbHAsI TOArOTOBKA CIICIIUAINCTOB [24].

B Hacrosimiee Bpemsi pocCHICKas My3bIKaJIbHasl Tepamnus cQopMupoBaiach B
MOIIIHOE HAYYHO-TIPAKTUYECKOE HAIpaBJICHUE, MOJYYHBIIEE MEXIYHAPOIHOE
npU3HaHue, ¢ (QyHIAAMEHTAIbHOW TEOPETUYECKOM U TEXHOJOTMYECKOH OCHOBOM
[25].

B oTedyecTBEHHBIX KIMHHYECKUX HCCIEAOBAHUSAX BBIsIBICHA 3(PGEKTUBHOCTD
WCITIOJIb30BAHUSI MY3bIKOTEPAIIUU NP JICYCHUH ayTU3Ma, 3aJIEPKKU MICUXUYECKOTO
pa3BUTHS U IICUXOCOMATHYECKUX PACCTPOUCTB y aereid [25].

B pabotax 3apyOeXHbIX aBTOPOB IIOKa3aHO TMOJIOKUTEIbHOE BO3/IECUCTBUE
MY3BIKOTEpAIiK MPU HAPYIICHUSIX Pa3BUTHUS Yy AeTei [26].

Y nereit m moapocTkoB ¢ cuHapomoMm Perrta (Rett), koTopbiii sBIAETCS
TEHETUYECKUM 3a00JIEBAaHMEM TOJIOBHOTO MO3ra, BBI3BIBAIOIIMM pPacCTPONCTBA
peur M KOOpJMHAIUM, PETyJsipHas MYy3bIKaJbHAs TEpanus MOXKET YIyUlIUTh
peueByIo (DYHKITHIO, a TAK)KE BepOAbHYIO M HEBepOATbHYIO KOMMYHHUKaIHio [27].

VY nereil 1 NOAPOCTKOB C MCUXOMATOJIOTHYECKUMH HAPYIICHUSIMHU, TAKUMH Kak
3a/lepKKa Pa3BUTHSA WM SMOLMOHAIBHBIE PACCTPOMCTBA, a TAaK)KE€ UMEIOIIUX B
MPOLJIOM CEKCyallbHOE HACHIIUE, My3bIKa MOKET MOBBICUTh YBEPEHHOCTh B c€0€ U
camoorieHKy [28].

Y TOApPOCTKOB C HAPYIICHUSMHU 3pEHUS MY3bIKaJIbHAsT TEpParus MOMXKET

YMEHBIIHTD arpeccuto [29].

SOPEKTUBHOCTh PEABWJIMTAIIMU JETEM-UHBAJIUJIOB C
HEPEBPAJIBHBIM ITAPAJIMYOM (ALITI) METOJAMU APT-TEPAIIUUA
[Toka3aHo, 4YTO TMPOrpamMMbl, OCHOBAaHHBIE Ha 3aHATUSAX TeaTPaJIbHBIM
HUCKYCCTBOM, CIIOCOOCTBYIOT COIMAJIM3AIlMU JIeTed C KOTHUTHBHBIMH U

noBefieHYecKuMU HapymeHusiMu Ha ¢oune JILI1 mocie yepenno-Mo3roBoit TpaBMbl
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[30].

VYcranoBneHa S(PQPEeKTUBHOCTh NPUMEHEHHUS apT-TE€panmvuu B porpamme
KOMIUIEKCHON peadMINTAliy MITAIIINX mKoapHIuKOB ¢ JIL{IT [31].

BbIsiBIIEHO, 4YTO TaHell YJIydYllIaeT CIOCOOHOCTh CTOATh, XOJUTh, JEPXKATh
PaBHOBECHUE, YKPEIUISIET KapauopecnupaTtopHyro cucremy y aereu ¢ LI Ilpwu
TOM Pa3BUBAIOTCS KOTHUTHBHBIC (DYHKIUH, TICHXOCOIMAIbHBIC aJaNTalllOHHbIE
BO3MOXKHOCTH H CITOCOOHOCTB K CaM000CITy)KUBaHHIO [32].

[IpoBeneHbl MHOTOOOCIIIAIONINE KIMHUYECKUE NCCIEA0BAHMS, MOKAa3aBIlINUe, YTO
TaHIbl Ha MHBAJIMJIHON KOJISICKE MOTYT YJIYYIIUTh a’pOOHYIO BBIHOCIUBOCTH Y
MPUKOBAHHBIX K MOCTENU JIeTed ¢ LepeOpaabHbIM MapalludoM B Tsxkenon (opme.
HeoOxonumpl  ganpHEWIIMe UCCIAEAOBAaHUS €  OOJbIICH  BBIOOPKOW s
TIOJITBEPKICHUS MPEIBAPUTEIBHBIX Pe3yiabTaToB [33].

[TonTtBepkaeHa A(PPEKTUBHOCTh MY3BIKAIBHOW TEpanuu, JONOJHAIOIICH
CTaH/JapTHOE BOCCTAHOBUTEJIBHOE JICUEHUE JIETEH C TSHKEIIBIMU HEBPOJIOTHYECKUMU
HapYIIEHUSMHU, KOTOpas TMpOSIBUJIACH TMO3UTHUBHOM JIMHAMHUKOM  (QYHKIIUU
BHUMAaHHS 1 KOMMYHHKATUBHBIX CIIOCOOHOCTEH [34].

BbIsiBIIEHO, YTO CIyXOBas CTUMYJISIUS YJIy4dlIaeT MOTOPHYIO (PYHKIIHIO
KOHEYHOCTEH M CHI)KAeT Harpy3Ky 1o yxony 3a gerbMmu ¢ JILIT [35].

VYCTaHOBIEHO, YTO KpPAaTKOCPOUHbIE 3aHATUSA Ha (POpTEeNHaHO YIydIlIaroT

YyBCTBUTEIBHOCTD MAIBICB, MEJIKYI0 MOTOPHKY M COMATOCEHCOPHOE BOCIPHUSATHE
y neteii ¢ JIL{IT [36].

COBCTBEHHbIN KJIMHUYECKHUH ONbIT

B Hammx yuypexIeHusX MNpPOXOJAT peadWIMTALMI0 U HaOMIONAIOTCS JETH C
paznuunbiMu  (opmamu  OB3.  [lpumeHsiercss KOMIUIEKCHass  MporpaMmma
BOCCTAHOBUTEIBHOTO JIEUEHHUS, OCHOBAaHHAs Ha OTEUYECTBEHHOM M 3apyOeKHOM
OMBITE, KOTOpasi MpoBOAUTCS 1-2 paza B Heaeno. B j1edeOHO-KOPPEKIIMOHHYIO
CUCTEMY 3aHATUN BXOIAT: DJIEMEHTapHAas My3bIKOTEPANMs METOIOM KPYroBOro M
MapHOTO MY3UILIMPOBAHUS, H30TEpanus (pUCOBaHUE, JICNKAa). AKTUBHbBIC 3aHITHUS
YEpPEAYIOTCA C CECCUSIMU IICUXOJOTHMYECKON KOPPEKLHMHM METONAMM PELENTUBHOU
MY3BIKOTEPANUHU U BUPTYyAIbHON MY3bIKO-apT-TEPAIUU.

Kak nmoka3bpIBalOT TeKylue KIMHUYECKUE HAOJIO/ICHUS, TAKTUKA KOMIUIEKCHOM
peadmiIuTalMi Pa3IMYHBIMM BUJAMU HMCKYCCTBA C COYETAHHEM AaKTHUBHBIX U
pPELENTUBHBIX ~ METOJOB  CHOCOOCTBYET  3HAUMUTEIBHOM  CcTabMiIM3aluu
NICUXO3MOLMOHAIBHOIO cocTosiHusA Jereid ¢ OB3, ynydlleHuro ABUTaTeIbHON

AKTHUBHOCTH u KOMMYHUKAaTUBHBIX CHOCO6HOCTCI>'I, IIOBBIIIIACT YPOBCHb
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connajain3an 1 Ka4CCTBO KN3HU.

BbBIBO/JbI

[IpumeHneHue MCKycCTBa  SIBISIETCS  MEPCICKTUBHBIM  HAMpaBIICHUEM B
YIIYUIIEHUH U MOAJEPKAHUU 30POBbs, & TAK)KE B PEaOMINTALlMOHHON MPAKTHKE,
4TO MOATBEpKAcHO Beemuproi Opranm3arueit 3napaBooxpanenus [37], taHHbBIME
JUTEPATYPBI U COOCTBEHHBIMH HAOIIOCHUSMHU.

HeoOxoaumbl  nanbHeime  yriyOJIeHHbIE  KJIMHUYECKHWE  HUCCIEeIO0BAHMS
OTIICJIbHBIX METOJOB peaOWIUTAIIMM, WCIHOJB3YIOMUX MY3bIKY, >KHUBOIIHUCH,
JBIDKEHUE, @ TaKKe KOMIUIEKCHBIX MPOrpaMM, C MPOBEJIECHUEM CPABHUTEILHOTO
aHanu3a  A(P(EKTUBHOCTH U OTPAOOTKOM  ONTUMAJBHBIX  AJrOPUTMOB
BOCCTAaHOBUTENLHOIO JieueHUs aerei ¢ OB3, a Taxke geTei-uHBalInIO0B.

OT0 MO3BOJIMT HA 0a3ze 0Ka3aTeIbHOCTH B3aUMOJICHCTBOBATh B JAJIbHEHILIEM C
OpraHamMu BJIACTU M YUYPEXKACHHUSIMU MEIUKO-COLUMAIBHON peadumuTauuu s
IIMPOKOTO BHEJIPEHUS J€UeOHO-030POBUTEIBHBIX METOJOB C IMPUMEHEHHUEM

Pa3INYHbIX BUJIOB UCKYCCTBA B IIPAKTHKY.
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N3YYEHUE NEPCIHHEKTUB IPUMEHEHUSA UHTPAT'ACTPAJIBHBIX
KOKTEMJIEN C IPEMAPATAMM KOPHSI COJIOJKH PA3HOI'O
T'A30BOI'O COCTABA ITPA COVID-19 HA SKCIIEPUMEHTAJIBHOM
MOJIEJIU UMMYHOITIATOJIOT WU, BbI3BAHHON TAMMA
OBJIYYEHUEM KUBOTHbIX
JLE. CTapOKmKKOl, A.M. llleBuenKo’

'Cmaspononvcxuil 20Cy0apCmeeHHbll MeOUYUHCKULL YHUBepcumem

(2. Cmaspononw, Poccus)
Meouko-papmayesmuueckuii uncmumym - unuar ®IBEOY BO Bonzoepadckozo
20Cy0apCmeenHo20  MeOuyuHcko2o yHugepcumema Munzopasa Poccuu (2.

Ilamueopck, Poccus)

AHHOTAIIUSA

Hacrosmas CTaThsl NOCBSILIEHA  PE3yJbTaTam DKCIIEPUMEHTAIILHOTO
UCCJIEIOBAHUS, LIETBbI0 KOTOPOro ObUIO YTOYHEHHE MEXaHW3MOB BO3ACHCTBUS Ha
UMMYHHYIO CUCTEMY MHTpPAaracTpajJbHbIX KOKTEWJIEH pPa3HOTro ra3oBOT0 COCTaBa
(kucaopon, yriiepoia IMOKCHI, a30T), B TOM YHCJIe B KOMOMHAIMU C MpernapaTaMu
KOPHS COJIOAKH C MOCJIEYIOLIEN IEPCIEKTUBON UCIIOIb30BAHMS HA PA3HBIX dTanax
peadbumuTanuu  O0oybHBIX Tociae COVID-19. DkcnepuMeHTAIbHOM MOJIEIbIO
CIIy’)KUJIM  KpBIChI-caMIlbl 1Oopobl Bucrap, octpoe BHemHe ramMma oOJyyeHHE
KOTOPBIX BBI3BIBACT COCTOSSHME WMMYyHomaronorud, cxognoe c¢ COVID-109.
[lony4yeHHble  AaHHBIE  CBUACTENBCTBOBAIM O  HaJUYHH s dexToB
MMMYHOJIOTHYECKON KOPPEKLNHU O BO3AEHCTBUEM M3y4aeMbIX cpelcTB. [Ipuuem
OTMEUYEHO, YTO MPU HAPYIICHUAX KJIETOYHOIO 3B€HA MMMYHUTETA MPEINOYTCHHE
CJIElyET OT/IaBaTh B Ka4e€CTBE AMCIEPCHOHHOMN CpEIbl - a30Ty, a TYMOPAJIBHOIO -
YIJIEKUCIOMY Ta3y, TOrjJa Kak HMMYHOCYIPECCOpPHbIH 3((EKT BbI3bIBAIU
KOKTEHJIN ¢ KUCIOpoAOM. TakuM o0pa3oM, yCTaHOBJIEHO, YTO MHTparacTpajbHbIe
KOKTEMJIM pa3HOro cocraBa OTJIMYAIOTCA JpPYyr OT Jpyra OCOOEHHOCTSIMU
BO3ZHMKAIOIIMX PEaKIMil Ha MX NPUMEHEHHUE, YTO B TEPCIIEKTUBE MOXKET ObITh
UCIIOJIb30BAaHO Ha pa3HbIX ATanax peabuwnutanuu OonsHeIXx COVID-19 u ¢
IPEBEHTUBHBIMU  LEISIMH B MEXKIIAHAEMUYECKUH TMEepuoJ B  KayecTBe
muddepeHIIMPOBAaHHBIX METOJIOB MMMYHOJIOTUYECKOW Koppekuuu. [[ns sToro

HGO6XOI{I/IMBI JOITOJIHUTCIBHBIC KIIMHUYCCKHMEC HCCICOOBAHUA B COOTBCTCTBUC C
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MPUHIUIIAMU JOKa3aTeIbHON METUIIUHBI.
KiarueBble cjioBa: MHTparacTpajibHbINA, KOKTCHIIb, KUCIOPO/I, yIiiepoaa JUOKCH/I,

a30T, KOPEHb COJIOJIKU, UMMYHOKOppeKIus, peadunutanus, COVID-19

STUDYING THE PROSPECTS OF APPLYING INTRAGASTRIC
COCKTAILS OF DIFFERENT GAS COMPOSITIONS WITH LICORICE
ROOT PREPARATIONS FOR COVID-19 ON AN EXPERIMENTAL
MODEL OF IMMUNOPATHOLOGY CAUSED BY GAMMA
IRRADIATION OF ANIMALS
Starokozhko L.E.}, Shevchenko A.M.2

! Stavropol State medical University (Stavropol Russia)
2 Medical and pharmaceutical Institute-branch of the Volgograd state medical
University of the Ministry of health of Russia (Pyatigorsk, Russia)

Absract

This article is devoted to the results of an experimental study, the purpose of which
was to clarify the mechanisms of action on the immune system of intragastric
cocktails of different gas compositions (oxygen, carbon dioxide, and nitrogen),
including in combination with licorice root preparations, with the subsequent
prospect of use at different stages of rehabilitation of patients after COVID-19. The
experimental model was male Wistar rats, whose acute external gamma irradiation
causes a state of immunopathology similar to COVID-19. The data obtained
indicated the presence of immunological correction effects under the influence of
the studied agents. Moreover, it was noted that in cases of violations of the cellular
component of immunity, preference should be given to nitrogen as a dispersion
medium and carbon dioxide as a humoral medium, while the immunosuppressive
effect is caused by cocktails with oxygen. Thus, it has been established that
intragastric cocktails of different compositions differ from each other in the
characteristics of the reactions that occur to their use, which in the future can be
used at different stages of rehabilitation of patients with COVID-19 and for
preventive purposes in the interpandemic period as differentiated methods of
immunological correction. This requires additional clinical studies in accordance
with the principles of evidence-based medicine.

Key words: intragastric, cocktail, oxygen, carbon dioxide, nitrogen, licorice root,
immunocorrection, rehabilitation, COVID-19
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BBEJIEHUE

B pesynbrarte psijia uccienoBaHui craio u3BecTHo, uTo SARS-CoV-2 npuBoaut
K Ppa3pylICHHUIO KIETOK JIETKMX, 3alycKas MECTHbIiI HMMYHHBI OTBET C
npuBJIeYEHHEM (arouuToB M JUM(OLMTOB, KOTOPHIE, B CBOIO OYEpE.b,
BBICBOOOKJAIOT IUTOKMHBI M TIEPBUYHBIC a/JallTUBHbIE UMMYHHbIE peakuuu T- u
B-knerok, 3aBepiias 60pp0y ¢ HHPEKIIMOHHBIM areHTOM.

Ho MoxeT BO3HUKATh AUC()YHKIMOHAIBHBI MMMYHHBIH OTBET, BBI3BIBAIOIINI
TSKEIYIO JIETOUHYIO WIN Ja’K€ CUCTEMHYIO IATOJIOTHUIO.

PexkpyTupoBaHne UMMYHHBIX KJIETOK M3 KPOBOTOKA B JIETKHE M MH(WIbTpALUs
JBIXaTEeNbHBIX IMyTeH JAUMQPOLUTAMU MOXKET OOBICHUTH JIUM(ONEHUIO U
YBEIMYEHHE COOTHOIICHHUS HEUTpOPUIOB © JHUMQPOLUTOB, HAOIIOJAEMOTO
npumepHo y 80 % manuenTtos ¢ nnpekmnueir SARS-CoV-2.

becnpenenbHas BocnanuTenbHas MHQUIBTpALMSA KIETOK caMma Mo ce0e MOXKET
NPUBECTH K TOBPEXKICHHUIO JIETKUX Yepe3 H30BITOYHYIO CEKPEIHI0 MpoTeas u
aKTUBHBIX (OpPM KHUCJIOpPOJa B JIONOJHEHHE K NPSIMOMY [OBPEXKICHUIO,
BBI3BAHHOMY BUPYCOM.

D10 orpaHnuyMBaeT A(PQPEKTUBHOCTh Ta3000MEHA B JIETKUX, BbI3bIBas
3aTpyJHEHHUE JBIXaHUS ¥ MPUBOS K CHIDKEHUIO YPOBHS KHUCJIOPOAA B KPOBH.

B cBs3u ¢ 3TUM, HE CIy4ailHO, BO3HHMKJIA TakKas JKJICKTHUECKas TEHACHIUS B
non0ope 3PPEeKTUBHBIX CPEICTB:

- BUPYCOLUIHBIX,

- IPOTUBOMAJISIPUMHBIX,

- KOPTUKOCTEPOUTHBIX U JIp.

Ha mepBbIil B3risii CTAHOBUTCSI OYEBHUIHBIM, YTO MPEATIOYTECHUS 3aCTyKUBACT
TapreTUPOBAHHOE BO3/ACHCTBUE HA BUPYC.

OnHako, BKIIIOUEHHE B MATOJOTUYECKUI TPOIECC CaMbIX Pa3MYHBIX TKaHEH |
OpraHOB MMUILIEHEH, Mpeanoaaraer 0oyee Heaecoo0pa3HbIM HCHOJIb30BAHUE TAKUX
CPEICTB M TEXHOJOIHI, KOTOpble OKa3blBalOT IO3UTHUBHOE BIUSHUE Ha BCE

OCHOBHBIC YPOBHH HEPAPXUH YeIOBEUYEeCKOro opranusma [1, 2, 3].

HEJb HCCJIIEJOBAHUA

M3yunTh MexaHU3Mbl BO3ACHCTBUS HAa HMMMYHHYIO CHCTEMY OOJyYEHHBIX
JKUBOTHBIX MHTParaCTpajibHbIX KOKTEWIEHM pa3sHOro ra3oBOIO COCTaBa, B TOM
Yyyciae B KOMIUIEKCE C IIpernaparamMu KOPHS COJIOAKM C OLICHKOM ITEPCIIEKTHB

BO3MOKHOI'O HCIIOJIB30BAaHHA HaA PA3HBIX JTallax pea6I/IHI/ITaHI/II/I OOJILHBIX IIOCJIE

COVID-19.
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MATEPHUAJIBI U METO/IbI

B uccnenoBanue, cocrosiiiee U3 IByX CEpHil, ObLIN BKIIOYEHBI 78 KpbIC-CaAMIIOB
nuaun Bucrtap ¢ maccoii tena 180-220 r.

B | cepum DSKCEpUMEHTOB M3y4allUChb OCOOEHHOCTH  BO3JIEHCTBHUS
MHTparaCTpajbHbIX KOKTEWJIEW Pa3HOr0 Tra30BOTIO COCTaBa. C KHUCIOPOAOM H
yriaepoaa AUOKCUI0M. 306 KMBOTHBIX OBLTH pasieleHbl Ha 6 Tpymi 1o 6 ocobeil B
rpyIIe.

WNuTakTHble KpbICHI 1-M TpyNmbl CIyXWIK OOLIMM KOHTpPOJIEM JMJIS BCeEX
OCTaJIbHBIX, >KUBOTHBIE 2-11 TPYIIIBI MOJIyYaJId OCTPOE BHELIHEE raMMa O0Iy4YeHue
B 7103¢ 3 3uBepTa (3B) 0€3 MOCIeaYIOIINX BO3ACHCTBU.

3-1 1 4-5 TPYNIBI MOTyYalld WHTparacTpaibHO B TedeHue 10 mHel exeTHEeBHO
KUCJIOPOJAHBIM KOKTEWSIb ¢ PAaCTBOPOM TJMIMpaMa (5 MI/KT MaccChl), PU ATOM 3-5
rpymnmna 0e3 nmpeaBapuTeIbHOro 00ay4YeHus, a 4-5 nocie oonydeHus B 1o3e 3 3B.

B 5-i1 rpynne (6e3 o0iydeHus) u B 6-if rpynne (¢ 00Jy4eHueM) 3KCIePUMEHTHI
IPOBOJWINCh IO AHAJIOTMYHOM CXE€Me, HO B Ta30BOM COCTaB€ KOKTEWIen
IIPUMEHSJICS yIIiepoaa THOKCHI.

Bo Il cepun 42 kpbICbl ObLIM pa3JeNeHbl TakKe Ha 6 paBHOLCHHBIX TPYIIIL.
HccnenoBaiucb  OCOOEHHOCTH  BO3JEHCTBUS ~ MHTPAracTPaJbHBIX  MEHHBIX
kokreinield ¢ 1,5% pactBopoMm rycroro skctpakta kopHs conogku (I'DKC) mo
ananornyHou c¢ I cepuent cxeme. B ra3oBom cocTaBe KOKTEWIIEW HCHOJb30BAJICA
JUOKCUJA YIJIEPO UK a30T.

[Tpu »TOM MHTaKTHBIE KPBICHI -l TPYNIBI CIYXWJIA OOIIMM KOHTpoJieM; 2-H -
MOJIy4aJld OJIHOKpATHOE BHEIIHee 00iiydeHwe B jo3e 3 3B, 0€3 Mmocieayrommx
BO3JICHCTBH.

3-# rpynmne B TeueHue 10 mHEl eXeTHEBHO BBOJWIM YTJIEKHCIBIM KOKTEHIb C
['OKC, 4-i1 — aHamoruyHoe BO3AECICTBUE, HO MOCIE O0IyUEeHUS.

5-ii u 6-ii rpynmnaM B razoBoM cocTaBe Kokteilsisi ¢ ['OKC ucnonb3oBaics a3or.

OcymectBisinu 3 TPWKU3HEHHBIX 3a00pa KpoBW - Ha 5-il, 14-i1 u 28-i1 gHWM,
MOCJIe YEero >KMBOTHBIX MMMYHH3UPOBaJIM 5% B3BECHIO APUTPOLIMTOB OapaHa U
yepes 5-Tb JHel 3a0uBan.

HccnenoBanu cienyronme noka3aTeinu: JeHKOUUTapHyo GopMyily, MoKa3aTeau
(darouuTo3a KUIIEYHON MaTOYKH CErMEHTOSIEPHBIMU HEUTpO(dUIaMu, aKTUBHOCTb
JU301[MMa B CBHIBOPOTKE KPOBH, KOHLIEHTpAlUsl IUPKYJIUPYIOIIMX HWMMYHHBIX
koMmiiekcoB (IIMK). Ilocne mmMMyHUM3anmmu omnpenesnsuid CoIep)KaHue  OOIIHX,
aKTUBHBIX, TEOPWIIMHPE3UCTEHTHRIX po3eTkoobOpasytomux: E-POKoOmr., E-

POKakr., E-POKTdp., u antuten obpasyromux kietok (AOK) B cenesenke.
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Cratuctuueckass 00pabOoTKa TPOM3BOJAMIACHE METOJIaMU  BapUALIMOHHOM
CTaTUCTUKUA C TIOMOUIBI0 Mporpammbl «Statistica» Bepcust 6,0. CratucThuecKu

3HAUYMMBIMU cUUTaNIU paznuuus npu p<0,05.

PE3YJIBTATHBI U OBCYXKIEHUE

VYcraHoBiieHO, 4YTO, yX€ Ha 5-i JeHb mociie OOJydeHus TOJ BIUSHUEM
panranmoHHOTro o0MydeHus Ha 14-if u 28-i AHHM SKCIIEPUMEHTa, IO CPABHEHHIO C
MHTAKTHBIM KOHTPOJIEM, 3apErUCTPUPOBAHO, XOTA H B Pa3HOM CTENEHH,
JIOCTOBEpHOE CHMKeHue (aronurapHor ¢GyHkiuun HedTtpodpuaoB (p<0,05 -
p<0,001).

BrisiBIIEHO TakKe, 4YTO Cpasy MOCJE BBEACHUS KUCIOPOIHOTO KOKTens DA B He
oOydeHHON 3-i rpymme Oblaa HIKE, YeM Y WHTAKTHBIX KUBOTHBIX, IPUYEM 3TO
paznuyue NpUOOpEs0 CTATUCTHYECKHM 3HAYMMBIA XapakKTep JHIIb K KOHILY
uccnenoBanus p<0,001).

VY 00ay4yeHHBIX KpbIC (4-s1 Tpymma) Moj BIUSHUEM STOTO BHUAA BO3JICUCTBUS
CYILECTBEHHBIX U3MEHEHUI HE OTMEYEHO. B TO e BpeMs TOJBKO MOCie Ipuema
yraekucinoro kokreitnsgs @A yBenuuuBaiack y oOJydeHHBIX ocoOeil (6-1 rpymnmna)
M0 CPABHEHUIO C pagualMoOHHbIM KOHTposeM (p<0,05) u naxke gocturaia Ha 14-it
JIeHb SKCIEPUMEHTA YPOBHS JAHHOTO IOKAa3aTelsl B MHTAKTHOM KoHTpoje. ®U
OKazaJics K 28 IHIO OMbITa IOCTOBEPHO BbILIE B 4-i U 6-i rpymnmax ¢ o0IydeHUeM,
MPUHUMABIIUX KaK KOKTEHJIb C KUCIOPOJOM, TaK U yriepoaa auokcuaoMm (p<0,01,
p<0,001). Hapsny ¢ stum [13® y oOaydeHHBIX KPBIC, MO 3aBEPUICHUU TMOCHUS
KUCJIOPOJAHBIM KOKTEHUJIEM, CTAHOBUJICS 3HAYUMO BBIIIE PAAAIIMOHHOTO KOHTPOJIS
U COXpaHSJICS Ha BBICOKOM YypOBHE [0 OKOHYaHHsA 3kcnepumenta (p<0,05 -
p<0,001).

JlexapcTBeHHass (QopMa ¢ yriiepoja JMOKCHJIOM BbI3bIBaja W3MEHEHUS
MPOTHUBOIIOJIOXKHOTO XapaKTepa, XOTs TOCTOBEPHO O0jiee HU3KUM 3TOT MOKA3aTENb
OKazaJjicsl Jiiilib Ha 14-plii AeHb B 5-i rpymnmne, a M0 OKOHYaHUU HCCIEI0BaHUs ATa
TEHJEHUUS, XOTS U CTATUCTUYECKN HE 3HAYMMO, U3MEHNJIA CBOE HANPABIICHHUE.

Penenmus T-nmumdonuro, mo ganabiM Tecta E-POKooOm., cHmkamace Ha 30-
44% B 00Jy4YEHHBIX IpyMIax, 0 CPABHEHUIO C UHTAKTHBIM KOHTpojeM (p<0,001),
XOTsl TIPU KCIOJNb30BAHUU YIJIEKUCIIOTO KOKTEHIISI 3TH M3MEHEHUs ObUIM MeHee
BBIPAXKEHBI, YEM T1OCIIE KUCTOpOHOrO. YpoBeHb AOK B cenie3eHKe 1Mo BIUSHUEM
PaAUAllMOHHOTO M3JIyYEHUs [0 CPAaBHEHUIO C HWHTAKTHOM u 3-U rpynnamu
CYLIECTBEHHO HE M3MEHSJICS, TOr/Ia Kak MpU MPUMEHEHUH KOKTEeHsiel, 0COOeHHO

yriekucnoro - cHwkainca Ha 33% (p<0,05). IlpoBeneHHBId KOPPENISIIUOHHO-
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pPErpecCUOHHBIM  aHalMM3 TMOKa3aj, 4To OOHapyXeHa B3aUMOCBS3b MEKIY
nokazaresnamu @A u AOK (r=-0, 61; p<0,01).

N3menenue konnentpanuu LUK B 5-i1 (36%) u 6-i1 (72%) rpynmax oka3aiaoch
cratuctTuiecku  HemoctoBepHbiM  (P<0,05). AxTuBHOCTH  JM30IIMMA B
paJNallMOHHOM KOHTPOJIE CYIIECTBEHHO HE OTIMYAJIACh OT TAKOBOM B MHTAKTHOU
rpynme u y ocoOeid, KOTOpPbIM BBOAWIM KHUCJIOPOIHBIA KOKTesb. OJIHAKO,
WCITOJIb30BAHUE KOKTEHJIS € YIVIEKMCIBIM Ta30M NPHUBOJIMIO K CHHKCHHIO
MypomuaazHou aktuBHOCTH: 20,9+2,0 u 13,7+1,4 (p<0,01); 22,2+2,5 u 13,4+1,5
(p<0,01).

AHanu3 TMONyYEHHBIX JAHHBIX CBUACTEILCTBYET O OJarompusiTHOM BIUSHUU
M3y4aeMbIX HOBBIX JIEKAPCTBEHHBIX (hOpPM Ha ParoluTapHOE 3BEHO UMMYHUTETA U
CHIW)KEHUE aHTUTEI000pAa30BaHUsI B CEJIE3CHKE I0J] €ro BIUSHUEM, UTO SBIISIETCS
CIIEICTBUEM CBA3M [OAABJICHHOTO TyMOPAJIbHOIO HMMMYHHOIO OTBETa C
MOBBIIIIEHUEM (ParolMTapHO aKTUBHOCTH.

Oo6napyxennoe yBenudenue [13® nmpu npuMeHEHUH KUCIOPOIHBIX KOKTEHIIeH,
MOXET OBITh OOYCJIOBJIEHO 3HAYUTEIBHOM POJIBIO  KHUCIOPOI03aBUCUMBIX
MEXaHU3MOB B (QuHaiIbHOM cTaauu (¢aromuro3a. Kpome »srToro, rmpu
MCIIOJIB30BaHUN KUCJIOPOAHOTO KOKTEMs, penentopHas GyHkuus T-nmumbonuTon
CHU)KAETCsl, a YIJIEKUCIOTHOTO — BOCCTAaHABIMBAETCS, XOTS U HE MOJHOCTHIO, UTO
CBUJETENBCTBYET O PA3HOHAMNPABICHHOM XapaKTepe BO3JCUCTBUS H3Y4aeMbIX
JIEKapCTBEHHBIX (DOPM ¢ TIIMIIMPaMOM B 3aBUCHUMOCTH OT Ta30BOTO COCTaBa Ha
KJIIETOYHOE 3BEHO HMMYHHOM CHUCTEMBI. YMEHBIICHHE YPOBHS  TaKOTO
Hecrnenuduueckoro Gpakropa 3anIuThl, KaK JU30IUM, IPU MPUMEHEHUHU KOKTEHIIS C
yriiepoaa AUOKCUIIOM, TaKXe€, BOBMOXKHO, CBSI3aHO C aKTUBUPYIOIIUM BIIMSTHUEM
JAHHOTO CPEJICTBA Ha (paroruTapHOE 3B€HO UMMYHHUTETA.

Bo BTOpoO#l cepum 3KCHEPUMEHTA, TMOJ BIUSHUEM KOKTEWJIEH C YIJIEKUCIBIM
razoM M a3oToM, B 4-il u 6-i1 00JIydeHHBIX TpyNIax cpaszy Mocliie JieueOHOro
Bo3zaeiicTBus yBenumuuBanack DA (p<0,001), coxpaHsisicb MOBBIIIEHHONW 10
3aBepuieHus skcnepumenta (p<0,001). B to ke Bpemss @M cymniecTBEHHO HE
oTiinyanca Bo Bcex rpynmnax. [13® cpasy mo 3aBeplieHUIO MpUEeMa YTIIEKUCIOTO
KOKTEHJIST MMeN TEeHACHIMI0O K CHIDKeHHI0. OJHaKo, CTaTUCTUYECKH 3HAYUMOE
M3MEHEHHUE B 3TOM HAIPaBJICHUU MOKA3aTeNsl 3apErUCTPUPOBAHO JIUIL HA 28 JeHb
uccnenoBanus (p<0,01).

Penenus criienonuToB, 1o aaHHbM E-POKoOmr. u E-POKakr. B 001y4ueHHBIX
HE JICUCHBIX IPyNMax MO CPABHEHHUIO C UHTAKTHBIM KOHTPOJIEM UMEJa T€HJICHIIUIO

k cHmkenuto (p<0,05). Torna kak mokazatens E-POKTdp. y maHHBIX KUBOTHBIX
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orimuaincsa cymectBeHHO (p<0,05). KomuuectBo E-POKoOmi. mon BiusHuEeM
MIPOBOJIMMOTO JICUEHHSI BO BCEX Tpymnax 3Haunumo yBenunuuanoch (P<0,001). B to
K€ BpeMs ATOT IMOKa3aTesib B OOJYYEHHBIX ONBITHBIX IpymHnax ObLI BbIIIE B TOH,
KOTOpasi ToJiydajia a30THbIM KokTelnb (p<0,05). OnmHako, mpu CpaBHEHUH C
paJMaIlMOHHBIM KOHTPOJIEM TOJBKO a30THBIM KOKTEWJIb B OOJyYEHHBIX TpYIIax
Bbi3piBasl moBbimienne E-POK axr. u E-POK Tdp. (p<0,05 — p<0,001),
oOecrieunBas TOCTH)KCHHUE YPOBHS JTAHHBIX TMOKa3aTeieli B ”HTAKTHOM KOHTPOJIE.

KomnuectBo AOK 110 cpaBHEHUIO C MHTAKTHBIM KOHTPOJIEM CHUXAJI0Ch HAa 68%
(p<0,001). VYBenuueHue AAHHOTO IMOKa3aTeJsl OTMEUAJIOCh B HE OOJYyYCHHBIX
rpynmnax *’uBOTHbIX. OJfHAKO cyliecTBeHHBIM (39%) OHO OKa3aloch TOJNBKO B 3-i,
IJIe IPUMEHSIICS KOKTEHIIb ¢ yriiepoaa auokcuaom (p<0,001).

CpaBuenne kommyectBa AOK y OOJy4YEHHBIX IKMBOTHBIX, NPHUHUMAaBIIMX
VIJICKUCHIBIA W a30THBIM KOKTEWIM, IOKAa3bIBAET, YTO YIJIEKUCIBIA Tra3, Kak
JUCIIEPCUOHHASI CpeJia, OKA3bIBAET HA MPOLIECC aHTUTEI000pa30BaHUs B CEJIE3EHKE
Oonee cyliecTBeHHOE BiausiHue, yem a3ot (p<0,01).

Konnentpamus UK  ngocToBepHO yMEHBIIANOCh, IO CPAaBHEHUIO C
paguaIMOHHBIM KOHTPOJIEM, TOJIBKO Y 00JTyYeHHBIX )KUBOTHBIX, KOTOPHIM BBOAMIIN
a30THBIN KOoKTeHIb (p<0,05).

Hapsny ¢ »sTtum, B 0OJIydeHHBIX TpyInax, NPUHUMABIIMX KOKTEHIb C
YTJIEKHUCIIBIM Ta30M U a30TOM, IOCTOBEPHO, IO CPABHEHHUIO KaK C paJuallMOHHBIM,
TaK U WHTAKTHBIM KOHTPOJIEM YBEJIMYMBAIach aKTUBHOCTH Jm3onuma (p<0,05 —
p<0,001).

OTMedeHHbIe TEHACHIIMM B JUHAMUKE MMMYHOJOTUYECKHX TOKa3arejael Oblin
3apEeTUCTPUPOBAHBI U B OTJAJICHHBIE CPOKHU IKCIIEPUMEHTA.

OuenuBasi moy4YeHHbIE pe3yabTaThl K 109 gHIO HCCaeq0BaHUM, 0Ka3aa0Ch, YTO
Bce u3ydaemble (E-POK o6m., E-POK akt., E-POK T¢p.) nokazarenu peuenuuu
CIUJICHOITUTOB B PaJMallMIOHHOM KOHTPOJIE MO CPABHEHUIO C MHTAKTHBIMU OCOOSIMU
octaBauch Ha 15-21% wnwmxke (p<0,001) m numbe nox BIUSHUEM a30THOIO
KOKTENs (6-51 rpynmna) OHU J0CTOBEepHO mnoBbimanuck (p<0,05 — p<0,001). B to
e BpeMs CIIe[lyeT 00paThuTh 0c000€ BHUMAHUE, YTO BO BCEX OMNBITHBIX TPYMIax,
MOJIyYaBIIMX a30THBIM KOKTEWJIb, IMOKA3aTeNd PElEeNIUN CIUICHOIIMTOB ObLIN
BBIIIIE, YE€M Y T€X JKUBOTHBIX, KOTOPHIM BBOJWIM YTIJCKHUCIIBIM BapUaHT
nzyuyaemoro JieueoHnoro cpeacrtaa (P<0,05 — P<0,001).

YpoBenb AOK B pagualliOHHOM KOHTPOJI€ B OTAAJICHHBIM MEpUOA
HKCIIEPUMEHTA, XOTS M HE TaK CYIIECTBEHHO (26%), Kak B Onmkaillime CpoKu

(68%) okazaincst HUKe, yeM y MHTAKTHbIX Kpbic (p<0,001). B To xe Bpems 3TOT
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MoKa3aTelsib y He 00JIy4eHHBIX KUBOTHBIX MOJ] BIUSHUEM a30THOTO KOKTEHJIS cTaj
JIOCTOBEPHO HUIKE, YEM Y TE€X, KOTOPBIE MOIYYaIu KOKTEWIb C YIIIEKUCIBIM Ia30M
(p<0,05).

Konnentparusa [IUK, B o6aydeHHoM 4-i rpymnme moja BIAWSHUEM YTJIEKHCIOTO
KOKTEWJIA cTajga 3HaYMMO HHKE MO CPAaBHEHMIO C PaJUAlMOHHBIM U WHTAaKTHBIM
(20 1 61%) xoHTpOIIMU. AHAJOTMYHOE HarpaBieHue u3MeHeHus ypoHs UK
3apErUCTPUPOBAHO Y HE OOJIYYCHHBIX KPBIC S5-W TPYMIIBI, MOTYYaBIIUX a30THBINA
kokTelap (p<0,001), Torma kak y oOJIydeHHBIX OCOO€H, JaHHas Pa3sHOBUIHOCTH
Je4eOHOro CpelicTBa BbI3Bajlla TEHICHIUIO K YBEIMYEHHIO JIAHHOTO TOKa3aTels
(p<0,05).

HakoHel, akTUBHOCTh JIM30LIMMa B PAJAUALMOHHOM M WHTAaKTHOM KOHTPOJIE
CYLIECTBEHHO He orimyanach (p<0,05), Torna kak B HE OOJYYEHHBIX TpYyIIax
10CJI€ TPUMEHEHUS YIJIEKUCIIOTO U a30THOTO KOKTEMIel cTana JOCTOBEPHO BBIIIE
MHTaKTHBIX ocoOel (p<0,01 — p<0,001).

Hapsay ¢ 3TuM, IO CpaBHEHMIO C PaJUallMOHHBIM KOHTPOJIEM, MCIOJIb30BAHUE
Je4eOHOro CPeICTBA € YIIIepoia JUOKCHIIOM, BBI3BIBAJIO Yy 00JIyUYE€HHBIX KMBOTHBIX
CTaTUCTUYECKU 3HAYMMOE MOBBIIIEHUE MyPaMHIa3HOW aKTUBHOCTH.

Ob0a wu3y4yaembIX CpEeACTBa OKa3bIBAIOT 3HAYMMOE IMO3UTHUBHOE BIMSHHUE Ha
(arouuTapHbie MOKa3aTeau, HECKOIbKO 00JI€€ BEIPAKEHHBIE Y A30THOIO KOKTEHIIS.
Opnnako, orMmeueHHoe cHWKeHue [I13d B 00JydeHHOH TpyIIe TOJBKO MOCie
IPUMEHEHUST KOKTEIIsI C yriepoja AWOKCHUAOM, II0-BUIMMOMY, CBSI3aHO C
MHTUOUPYIOUIUM BIMSIHUEM YTJIEKHUCIIOTO ra3a Ha KUCIOPO103aBUCUMBIE MTPOLIECCHI
3aBepiaronen (asel paroruTapHON peakivu.

VYTrieKucnbli KOKTEHIb oOecrneunBaeT 0oJiee CYIIECTBEHHOE BIIMSHHE, YEM
a30THBIM, Ha mOpouecc aHTuTenooOpazoBanusi, GopmupoBanne LUK wu
MYpPOMUJIA3HYI0 aKTUBHOCTh. Hapsiay ¢ 3TUM, OTMEUEHO XapakTEepHOE Uil a30THOTO
KOKTEIIs1 OoJiee BBIPAKEHHOE W MHOTOCTOPOHHEE JECWCTBUE HA KIIETOYHOE 3BEHO
WMMYHHOTO OTBETA, TIPOSIBIISIFOIIIEECS B TTOBBIIIIEHUE PO3ETKOOOPA3YIOIIEH ClIOCOOHOCTH

CINICHOIMTOB, KOJIMYCCTBA AKTHBHBIX PO3CTOK H KIICTOK C XCJ]HCpHO-HH,Z[YKTOpHOfI

(byHKLMEH.

BbIBO/IbI

BrsiBi€EHO, 4TO NeHHble MHTparacTpayibHble KokTein ¢ [ OKC u rmmuupamom
pa3HOro Ta30BOr0 cocTaBa 00JaJal0T BBIPAXKEHHBIMH MMMYHOKOPPEKIIMOHHBIMU
CBOMCTBaMH, HO OTJIMYAIOTCS IPYr OT JIpyra BO3JACHMCTBHEM Ha pa3HbIE 3BEHbS

HMMYHUTCTA.
56




Bo3nukaromue 3¢PexTsl MOIYIUPYIOTCS Ta30BOH COCTABIISIONICH KOKTEHIIS.
[Ipn HapylIEHHSX KIETOYHOIO 3BE€HA HMMMYHHUTETA MPEAINOYTCHUE CIIEIYET
OTIaBaTh B KauyeCTBE JHUCIEPCUOHHOW Cpeapl - a30Ty, TCyMOPaJIbHOIO -
YIIEKUCIIOMY Ta3y, a g JOCTHXKEHUS HUMMYHOCYIpeccopHOro sddexra —
KUCJIOPOAHOMY aHalory [4, 5, 6, 7].

Wutparactpansibie kokTeinn ¢ 'OKC u raunupamMoM B MEPCHEKTUBE MOTYT
mudpepeHIUPOBaHHO TMPUMEHSITHCS B KauyeCTBE IMMATOTCHETHUYECKHX METOJ/I0B
MMMYHOJIOTHYECKOM KOPPEKIIMM Ha pPa3HBIX JTanax peaduiIuTaiuu OOJbHBIX
COVID-19 u ¢ npeBeHTUBHBIMH LICTIAMH B MEXKMaHAEMUYECKUN mepuon. Jlis
ATOTO HEOOXOJIUMBI JTOTIOJHUTEIbHBIE KIMHUYECKHE MCCIIEOBAaHUS HAa OCHOBE

IIPUHIOUIIOB HOKaSaTeHBHOﬁ MCAUIIUHBI.
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SOUND THERAPY AND MUSIC MEDICINE: BIOLOGICAL
MECHANISMS (Part 1)
John Stuart Reid
Sonic Age Ltd ( Keswick, Cumbria, UK)

Abstract

This article provides clinicians and other medical professionals with an
introduction to the related fields of Sound Therapy and Music Medicine, outlining
some of the many biological mechanisms advantageously activated by these
modern modalities. The umbrella term for audible sound therapies is often
popularly referred to as «Vibrational Medicine», embracing the energetic
(vibrational) interconnectedness of the mind-body system. The information
provided is intended for physicians, psychologists, music therapists, nurses,
integrative medicine practitioners, and wellness practitioners utilizing the
therapeutic potential of Vibrational Medicine. Since the body is comprised of
vibrational energy, a wide variety of energetic modalities are available to support
the patient’s physiology, and the article describes some of the many physiological
mechanisms initiated by Sound Therapy and Music Medicine, perhaps most
importantly, pain mediation, achieved by locally applied specific sound
frequencies. Other mechanisms, such as vagal stimulation, are described and
achieved by experiencing specific sound frequencies or music via headphones. The
article is in two parts: Part 1 provides a short history of therapeutic sound,
followed by definitions of Music Therapy, Music Medicine, and Sound Therapy,
followed by sections on some of the many biological mechanisms activated by full
body immersion in music or specific sound frequencies, including an introduction
to pain mediation by sound. Part 2 will be published in the next issue of the
«Medicine and Art» journal. It includes breaking the pain-spasm pain cycle in
spinal injury by sound; pain relief and anxiety relief by acupressure and
sonopuncture; oxygen-driven healing by sound; musical stimulation of the immune
system; sonic stimulation of the vagus nerve via headphones and by vocalizations;
and last, a look into the future of vibrational medicine.

Key words: Sound Therapy, Music Medicine, Vibrational Medicine, Ultrasonic

Speakers, Nitric Oxide, Chronic Pain Mediation, Gate Control Theory of Pain.
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3BYKOBAJI TEPAIIUSA 51 MY3bIKAJIBHAS ME/JUIINHA:
BUOJOI'MYECKHUE MEXAHUMU3MBbI (Uacts 1)
Mxon Ctioapt Pun

Sonic Age Ltd (Keceuk, Kambpus, Beruxoopumanus)

AHHOTAIIUSA

Ota cTaThs 3HAKOMUT YHMTATENIed CO CMEXHBIMU O0JIACTSAMH 3BYKOBOM TEpamuu H
MY3bIKaJIbHON MEAUIMHBI, OYepUrBasi KOHTYPhl HEKOTOPBIX U3 MHOTOYHUCIECHHBIX
OMOJIOTMYECKUX MEXAHU3MOB, KOTOpbhI€ OBUIM YCHENIHO BBISABICHB ATUMU
COBPEMEHHBIMM HampaBieHUSIMUA. JJisi 3BYKOBOM TEpanuu YacTO HCIOJIb3YETCS
o0l TEPMUH «BUOpPAIMOHHAS MEAMIIMHAY), OTPAKAIOIMIMA HIHEPreTUYECKYIO
(BUOpALIMOHHYI0) B3aUMOCBSI3b CUCTEMBI pasyM-Teno. [Ipennaraemas undopmarus
npeaHa3HaueHa JJisl Bpadyel, MCUXO0JI0T0B, My3bIKalIbHbIX TEPANEBTOB, MEACECTED,
CIEHUAIMCTOB HMHTEIPATUBHONM MEIUIIMHBI UM  O3JOPOBUTEIIBHBIX MPAKTHK,
UCIIOJB3YIOMINX  TEPANEBTUUECCKUN  TMOTEHIMAT BUOPAIMOHHON  MEIUIIMHBI.
[TockoJIbKy OpraHu3M HCHOJIb3yeT BUOPALIMOHHYIO HSHEPIUIo, JJIsl MOIICPKKU
dbuznonornyeckux  (QyHKOUA  TANMEHTa  JOCTYNEH  I[IUPOKUH  CIEKTP
DHEPreTUYECKUX  MOJAIBHOCTE. B craThe  ONUCHIBAIOTCA  OTHEJIbHBIC
bu3MONOTHYECKUEe  MEXAaHW3MbI, WHUIMUPYEMbIe 3BYKOBOW  Tepamuedl u
MY3BIKQIbHON MeIUIMHOW. B03MOXXHO, OJHUM M3 HamOoJiee BaXHBIX 3(h(EeKToB
ABJSIETCA ~ HeUTpaym3auust OO0Jd, JOCTUTaeMass C  TOMOIIBI0  JIOKAJIBHO
MPUMEHSIEMBIX 0COOBIX 3BYKOBBIX 4acTOT. OMUCAHbI U APYrUe MEXaHU3MbI, TaAKUE
KaK CTUMYJSiLMs ~ ONy)XJarolero HepBa C  MOMOINBIO  MPOCITYIIMBAHUS
ONPEICICHHBIX 3BYKOBBIX YaCTOT WJIM MY3bIKH uepe3 HayIIHUKUA. CTaThsl COCTOUT
M3 JByX 4acred. B mepBoM 4YacTH MNpEICTaBIICHA KpaTKas HCTOPUS TEpaluu
3BYKOM, 32 KOTOPOH CJIEAYIOT OIPEIEIICHUSI MY3bIKaJIbHOW TEPAIIUH, MY3bIKaJIbHOU
MEIMIIMHBI U 3BYKOBOM Tepamnuu. Jlajgee OMUCHIBAIOTCS HEKOTOPHIE M3 MHOTHMX
OMOJIOTMYECKUX MEXaHU3MOB, AaKTHUBUPYEMBIX IIPH TIOJHOM IOTPY>KEHUH
OpraHM3Ma B MY3bIKy WM TIPU BO3JACHUCTBUSIX KOHKPETHBIMH 3BYKOBBIMU
yacTOTaMHU, BKJIOYas BBeJeHHUE B o0e30oimBaHue 3BykoM. Yacth 2 Oyner
OIMyOJIMKOBaHA B CIIEAYIOIEM HOoMepe kypHana «Menunmnaa u MckycctBo». OnHa
OMMKCHIBACT MPEPHIBAaHUE 3BYKOM OOJIEBOTO IHMKJIA «0OJIb-CIIa3mM» MpU TpaBME
MO3BOHOYHHKA; OOJierdyeHne OO0 W TPEBOXKHBIX COCTOSHUM C  TIOMOIIBIO
TOYEYHOTO Maccaka M COHOMYHKTYpPbBI; KHCJIOPOJAHOE HCILEICHHE 3BYKOM;
MY3bIKQIBHYIO CTUMYJISIIIAI0 HWMMYHHOM CHCTEMBI, 3BYKOBYIO CTUMYJISAIIUIO

OJIyKJaroIIero HepBa 4Yepe3 HAyIIHUKU W BOKAJIM3allMIO; U HAaKOHEI, B3TJISA] B
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Oynyiiee BUOPAIIMOHHON MEIUIIMHBI.
KiaroueBble cjioBa: 3ByKOBas Teparws, My3bIKaJbHas MEIUIIMHA, BUOpAIIMOHHAS
MEIUIIMHA, YJIbTPa3BYKOBBIC IWHAMHKH, OKCHJ a30Ta, MEAHAIUS XPOHUYCCKOM

00J11, TeOpHsT KOHTPOJISI OOJIH.

INTRODUCTION

Since the development of quantum physics in the twentieth century, discoveries
made in medical physics reveal the body as a complex interplay of biofields [1] in
which energy-information flows throughout the organism. At the level of the cell,
information is exchanged through electromagnetic signals — primarily in the far
infra-red spectrum — in addition to biochemical signals and sonic frequencies [2].
At the atomic level, biological complexities, and energy-information flow, can be
viewed in terms of vibration. Nobel Laureate, Max Planck, said:

«As a man who has devoted his whole life to the most clear-headed science, to
the study of matter, | can tell you as a result of my research about atoms this much:
There is no matter as such. All matter originates only by virtue of a force which
brings the particle of an atom to vibration and holds this minute solar system of
the atom together» [3].

It is in this context that vibrational medicine has its roots: considering the
energetic (vibrational) interconnectedness of the mind-body system. Practitioners
of holistic medicine, or functional medicine [4] as it is often referred to, review all
aspects of the patient, including their emotions. In this expanded medical model,
since the body is comprised of vibrational energy, a wide variety of vibrational and
energetic modalities are available to support the patient’s physiology, including
sound and music.

Some of the physiological mechanisms initiated by sound therapy and music
medicine are achieved by whole-body immersion in specific sound frequencies, or
in music, either recorded or live. Other mechanisms, initiated neurologically, can
be achieved by listening to specific sounds or music by headphones.

An important yet little discussed aspect of physics, with significant implications
for medical science, is that all sounds, whether single frequencies or a complex
array of musical frequencies, create far infrared light (FIR), due to the atomic
physics of inelastic sonic collisions. The infrared light created by sound and music
is why sound intensity is measured in watts per metre squared [5] and such light is
modulated in amplitude by the sound, thus, carrying the FIR component of the

sonic energy-information almost 4cm into the body’s tissues [6]. As intercellular
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communication occurs mainly in the far infrared spectrum, the physics of sound-
light interactions infers that sonic-modulated light is conveyed to cells in the
medium of their own «language» [2].

The author’s studies in acoustic-physics have revealed the quasi-holographic
nature of sound in which the identical energy-information is contained throughout
the sound ‘wave’, whether emitting from a transducer, a musical instrument or the
human voice. However, the actual space-form of audible sound is spherical,
therefore, the energy information conveyed by sound and music can be considered
to exist at all points on the surface of the sound bubble and within its interior [7].

Audible sounds are quasi-holographic in nature and emit spherically from a
sound source.

All points on the bubble’s surface and within its interior, carry identical energy-
information (Fig. 1).

f ¥

Fig. 1. Depiction of a sound bubble emitting from a violin,
(Hlustration by Dean Baker)
Puc. 1. M306pasicenue 38yKk06020 ny3vipsi, ucxoosauie2o u3 CKpUnKu.
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This important fact has far-reaching implications for the future of sound therapy
and music medicine, particularly in relation to Faraday Wave patterns that manifest
on the surface membranes of cells, organs, visceral fascia and in visceral fluids, a
subject we will return to in the last section of this chapter, when we discuss the
future of vibrational medicine.

The idea that sounds, in the form of music, can be utilized as a therapy in
support of illness is a concept espoused by Pythagoras of Samos, circa 2,500 BCE.
One of his biographers, lamblichus, reported that Pythagoras believed that music

could be used in place of medicine and that it contributed greatly to health [8].
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Even though his belief is an over-simplification, in fact, sound and music have
been shown in recent decades to have many therapeutic effects, as the content of
this chapter demonstrates. According to Socrates (436—-338 BC), and other writers,
Pythagoras of Samos, (circa 570 — circa 495 BC), travelled in Egypt [9,10,11] and
absorbed knowledge from their priest-scientists. Music healers practised their craft
in ancient Egypt and enjoyed privileged relationships with priests and high-ranking
government servants. Music was called ‘physic for the soul’ by Egyptian priest-
physicians [12].

The Egyptians built Sanatoria (hospitals) in all major towns. The foundations of
the Dendera Sanatorium feature small healing chambers that would have had
excellent reverberative qualities, due to their parallel facing walls and flat surfaces,
with acoustics similar to modern bathrooms (Fig. 2).

Fig. 2. Dendéra Sanétbrium (Photo by the author)

Puc. 2. /lenoepckuii canamoputi (pomo asmopa)

The Egyptian music healers used conventional musical instruments such as the
drum, harp, flute, lyre and tambourine, but ‘sistra,” were also employed. The sistra
IS a type of rattle with metal discs that emits significant levels of ultrasound in the
40 to 60 kHz range, which could have supplemented the patients’ beneficial
results.

Each healing chamber featured a basin containing holy water from the adjacent
sacred lake, the water’s miraculous powers were amplified by pouring it over
healing statues inscribed with appropriate texts [13].

This principle is not unlike the modern placebo effect, which holds imagined
power due to the influence of the patient’s beliefs on their physiology, articulated
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by Dr. Bruce Lipton in his book, The Biology of Belief [14].

There is also some evidence that the ancient Egyptians employed vowel sound
chant (as distinct from singing) for therapeutic effect, just as today humming and
chanting are known to stimulate nitric oxide production and to stimulate the vagus
nerve, for example, therapies that will be discussed later in the chapter.

The mere sounds of words were considered a potent and creative force in Egypt,
as noted by R.A. Schwaller de Lubicz, in his book Sacred Science [15]. Several
textual indicators are known regarding the Egyptian’s use of vowel sounds, of
which the following are two examples.

A quote from Avristotle, Poetics:

«In Egypt, when priests sing hymns to the gods, they sing the seven vowels in
due succession, and the sound of these vowels has such euphony that men listen to
it instead of the flute and lyre» [16]. Demetrius, circa 200 BCE.

Such euphony would have been enhanced by vowel sound chant in chambers
designed to be reverberative, an acoustic quality that is true of almost all ancient
Egyptian temples and tombs.

A letter from Asclepius to King Ammon, from The Corpus Hermeticum:

«The very quality of the sound and pronunciation of the Egyptian language
carries itself the power of what is being spoken...We do not use a noise of words
[referring to the Greeks] but sounds full of power» [17].

Imhotep (2667-2600 BCE) was the most revered of all physicians in ancient
Egypt and was deified by the Egyptians circa 525 BCE. During his lifetime he was
vizier to King Djoser and architect of Djoser’s Step Pyramid complex at Saqqara.
His legendary abilities include poet, mathematician, astronomer, architect and
physician, and in his medical treatise he regarded disease and injury as naturally
occurring, not punishments sent by gods [18].

In the Ptolemaic Period, the Greeks identified Imhotep with Asklepios, their god
of medicine, and in the second century BCE Ptolemy VII1 built a shrine to Imhotep
at the great temple of Hatshepsut at Deir el-Bahri, which then became a place of
pilgrimage by the sick.

The great physician, Sir William Osler pronounced in 1923 that Imhotep was the
first figure of a physician to stand out clearly from the mists of antiquity [12].

In the scene from The Feast of Opet, in a building erected by Queen Hatshepsut
at Deir el-Bahri, a male harpist and three female musicians perform with sistra
instruments (Fig. 3) [19].
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Fig. 3. A scene from The Feast of Opet
(A building erected by Queen Hatshepsut at Deir el-Bahri)
Puc. 3. Cyena uz « @ecmusana Onemay
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Returning to Pythagoras, he proposed that by listening to music one could
comprehend and retrace the outer ‘physical’ harmony of the universe, which would
lead to a state of inner ‘mental’ harmony, thus re-establishing balance in the body
and helping to cure mental disorders [12].

He later founded an intellectual community on the island of Croton, Italy. One
group of his followers were known as the «Acoustici», which means «to heary, and
from which the word «acoustic» derives.

While Pythagoras is credited with the invention of the monochord — a single
gut string tensioned by a fixed weight — which he used for investigating harmonic
intervals, the ancient Egyptians had been making and playing musical instruments
since pre-dynastic times, a history that had already spanned three millennia by the
time of Pythagoras’ visit. Therefore, it seems likely that Pythagoras would have
absorbed knowledge of musical intervals, in addition to music as medicine, during
his Egyptian travels.

Aristotle (384 BCE - 322 BCE), a pupil of Plato, viewed the therapeutic aspect
of music as creating an emotional catharsis in mental states and spoke about music
imitating passions or states of the soul [12].

An interesting account of music therapy with mental illness comes from
Asclepiades of Bythnia (124-40 BCE), the first physician in history to create a
health and disease theory resembling what is known today as molecular medicine.

Asclepiades was a pioneer in the humane treatment of patients with mental
disorders, moving patients out of dark confinements and prescribing work therapy,
healthy diet, massages and music therapy [12].

Following Greek culture, no radically new theories and practises of music
therapy were reported during a period of roughly 1500 years. However, in the
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seventeenth and eighteenth centuries there was a flourishing of writings on music
and medicine, notably that of the German, Athanasius Kircher (1602-1680) who
created an entirely new theory of music’s therapeutic effects.

He gave one of the most comprehensive descriptions of music in medicine in
his work Phonurgia Nova, in which he laid out the foundation for a therapeutic
music style that he called latromusic, which is based on acoustic vibrations.

The music sets air into vibration, which sets the ‘corpuscles’ of the body into
vibration. Kircher proposed a body-mind directed connection: mechanical
vibratory energy from the music creates a physical-physiological response in the
body, which also brings psychological mind processes into healing harmony [12].

THE ORIGIN OF INAUDIBLE THERAPEUTIC ULTRASOUND AND
AUDIBLE SOUND THERAPIES

Therapeutic ultrasound was discovered in 1927 by Professor R. Wood and his
assistant, Loomis [20] and was explored as a medical modality in 1938 by Raiman
Pohlman at Charité University Hospital, Berlin. Pohlman demonstrated the
therapeutic effects of ultrasonic waves in human tissues and went on to introduce
ultrasonic physiotherapy as a routine procedure in medical practice (Fig. 4) [21].

; Bl g g

Fig. 4. Raiman Pohlman, early therapeutic ultrasound apparatus
Left: Treating a gastric ulcer. Right: Treating arthritis.
(From Les Ultra-sons appliques a la medecine. Andre Denier, 1951)
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Today, therapeutic ultrasound is typically applied at 1IMHz, 2 MHz or 3MHz
from a piezo-electric transducer, driven by an electronic oscillator and amplifier.
Penetration depths of up to 5¢cm are achievable at 1MHz to support major physical
trauma, while 2MHz and 3MHz frequencies are typically used to treat superficial
conditions [22]. The therapeutic benefits of ultrasound are classified into thermal

and non-thermal effects. With the discovery of ultrasound’s medical properties,
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research burgeoned and it is now established fact that ultrasound has effective
medical properties: breaking up Kidney stones via ultrasonic lithotripsy [23]
shrinking tumours via high intensity focussed ultrasound (HIFU), histotripsy [24]
targeted drug delivery [25] and reducing brain plaque [26] are a few examples of
its many clinical applications. In hospitals and sports injury clinics throughout the
world, therapeutic ultrasound is also used to support or accelerate the healing of
soft tissues damaged by physical trauma, although the underlying biological
healing mechanisms of therapeutic ultrasound remain poorly understood [27].

In 1928, Professor Erwin Schliephake, a German scientist who began his career
at the Physiological-Chemical Institute in Leipzig, discovered that audible sounds
create therapeutic effects (Fig. 5). His research inspired Mr. Lindacher, a
colleague, to develop a hand-held, self-applied device that emits infra sonic
vibrations [28].

-

-

—

Fig. 5. Professor Erwin Schliephake, and his infrasonic device
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In the 1960s, English osteopath, Dr. Peter Guy Manners, developed an audible
sound therapy modality that he named «Cymatic Therapy» that proved effective
for the support of a wide range of ailments. («Cymatics» is derived from the Greek
word «kyma» — meaning «wave» — and was coined by Swiss medical doctor,
Hans Jenny.) In recent years, several manufacturers have developed audible sound
therapy devices [29, 30, 31], one of whom is continuing the work of Dr. Manners.
[31].

MUSIC THERAPY, MUSIC MEDICINE, AND SOUND THERAPY
DEFINITIONS

Music Therapy is an accepted form of complimentary therapy in many
hospitals and clinics, and may be defined as:

«The clinical and evidence-based use of music interventions to accomplish

individualized goals within a therapeutic relationship by a credentialed
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professional who has completed an approved music therapy programy [32].

Music Therapy is a proven modality but is limiting in the sense that each patient
requires a music therapist with whom to work. A plethora of books and scholarly
articles are available on the subject of music therapy, and therefore is not the focus
of this chapter.

Music Medicine may be defined as:

«Listening to music [for the purpose of healing] without the presence of a
therapisty [33].

Music Medicine is a relatively new clinical modality that refers to the
therapeutic utilisation of music, chosen by the patient in a clinical setting without
the intervention of a therapist. As its title implies, music medicine focuses on the
demonstrable benefits of music as treatment for specific health challenges. The
mechanisms by which music affects the body’s systems are complex and this
chapter provide a short introduction into this subject.

Sound Therapy is defined by the International Sound Therapy Association as:

«The application of audible sound to the full body or to a specific part of the
body, from electronically-generated sound sources, or from musical sources, as
therapeutic support, by a credentialed Sound Therapy practitioner » [34].

This definition clarifies that therapeutic audible sound can be generated by
electronic means, or provided by a musical source. The biological mechanisms
triggered by such sonic support will be discussed later in this section of the
chapter.

Meta-analyses of Music Medicine in Clinical Trials

A Cochrane analysis of twenty-six music medicine clinical trials with a total of
1,369 participants titled, Music for stress and anxiety reduction in coronary heart
disease patients, concluded that «listening to music may have a beneficial effect on
systolic blood pressure and heart rate in people with coronary heart disease and
appears to be effective in reducing anxiety in people with myocardial infarctiony.
The same report mentioned, «Listening to music may reduce pain and respiratory
rate and appears to improve patients’ quality of sleep following a cardiac
procedure or surgery» [35].

A study by the University of Belgrade School of Medicine, led by Dr. Predag
Mitrovic, involved 350 patients diagnosed with a heart attack and early post-
infarction angina. Half were randomly assigned to receive standard treatment while
half were assigned to regular music sessions in addition to the standard treatment.

Researchers fine-tuned the music selection by working with the patient to
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determine the optimal music tempo and tonality, therefore, the initial stage of the
study would technically be classed as music therapy, while the major part of the
study would, today, be classified as music medicine since the participants listened
to music at home, without a therapist. Participants who listened to music reported
less anxiety and less pain sensation than participants who received the standard
treatment alone. Dr. Mitrovic concluded, «Sedative music was more effective than
treatment in decreasing anxiety and pain in patients with HT [hypertension] and
EPA [post-infarction angina]. Patients with HT should have the benefit of using
sedative music as an adjuvant to medication during EPA episodes» [36].

Johns Hopkins Medicine also acknowledges the role of music in addressing
illness and indicates a range of illnesses they intend to treat with music, including:
Huntington’s Disease, Parkinson’s Disease, and Dementia [37]. McGill University
in Montreal is also conducting studies in music medicine. In a meta-analysis of 400
studies, Dr. Daniel J. Levitin and Dr. Mona Lisa Chanda found that music
improves the body's immune system function, reduces stress, and was found to be
more effective than prescription drugs in reducing anxiety before surgery. They
also found that listening to and playing music increases the body's production of
the antibody immunoglobulin A and natural killer cells, boosting the immune
system's effectiveness, as well as reducing levels of the stress hormone cortisol
[38]. At Riuniti hospital in Ancona, Italy, neurosurgeon, Dr. Roberto Trignani
performed an operation to remove a double tumour in the spinal cord of a ten-year-
old boy, while molecular biologist and pianist, Emiliano Toso, played a grand
piano in the operating theatre (Fig. 6).

Fig. 6. Dr. Emiliano Toso playing piano in an Operating Room, during live
neurosurgery (photo courtesy of Dr. Emeliano Toso)
Puc. 6. Jokmop Imuruano Toco uepaem na ¢hopmenuano 8 onepayuoHHoOU 80
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doxmopom Imunuaro Toco)
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Monitoring the boy’s brain activity via an encephalogram, suggested that the
boy perceived the music. Dr. Toso said, «We tried stopping then restarting the
music, noticing the patient's response. Despite the fact that the boy was under total
anaesthesia, his brain appeared to perceive the music and this was very exciting».
Dr. Trignani, head of the neurosurgery unit of Riuniti Hospital, commented,
«Everything went well, there were no complications and there was a magical
atmosphere of complete harmony in the Operating Roomy [39].

It is admirable and noble that musicians contribute their time and talent to
playing in hospitals. The harp, in particular, has a long history of use in clinical
settings and nursing homes and it is likely that it will always form an important
aspect of patient care. However, to reach larger numbers of patients, and to give
individual choice of music genre, a convenient solution is that of «modulated
ultrasound speakers» [40, 41] which emit wavelengths of only a few millimetres,
thus, the acoustic energy travels as a narrow beam. Ultrasound contains
frequencies far beyond the range of human hearing and is completely inaudible.
However, as the low energy ultrasonic beam travels through the air, the inherent
properties of the air molecules within the beam give rise to frequency components
in the audible band that can be heard only by the patient to whom the beam is
directed. In this future scenario, the patient would choose the music that they prefer
from a bedside console, and be beamed to them from an ultrasonic ceiling-mounted
speaker. Adjacent patients would not hear the music. In the illustration, a patient is
listening to music without headphones, yet the nurse cannot hear the music (Fig.
7).

Fig. 7. A patient listens to music without headphones and without disturbing the
nurse or other patients (photo with graphic overlay by the author)
Puc. 7. llayuenm cinywaem my3viky 6e3 HAYWHUKOB U He DEeCNOKOs Medcecmpy uiu
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A brief overview of some of the biological mechanisms activated by full body
Immersion in music or in specific sound frequencies
(Detailed explanations are provided later in the chapter.)

Full body immersion in music or in specific sound frequencies (as distinct from
listening with headphones), activates several beneficial biological mechanisms,
five of which

are briefly summarised as follows:

e Enhances nitric oxide (NO) production through active and passive acoustic
stimulation of the nasal cavities and lungs by specific sound frequencies and
music, resulting in a broad range of health benefits.

e Promotes pain mediation through stimulation of the body’s large A-beta fibres
or A-alpha fibres in the area experiencing pain, thus causing the pain ‘gate’ to
close.

e Increases the availability of oxygen binding to haemoglobin molecules by low
frequency sound pressure, thus breaking the pain-spasm-pain cycle or
‘splinting cycle’ by increasing the availability of oxygen to affected tissues.

e Activates the meridian system, via ‘sonopuncture’, with many health benefits,
including pain mediation.

e Increases the availability of oxygen binding to haemoglobin molecules by low
frequency sound pressure, thus aiding tissue repair mechanisms.

A brief overview of some of the biological mechanisms activated by
headphone listening to music, or listening to specific sound frequencies
(Detailed explanations are provided later in part 2 of this article.)

e Mediates pain by the «Descending Inhibition of Painy system, also referred to
as the «top-downy modulation of pain. Such effects can be initiated by music
(or white noise) as a result of activating endogenous opioids.

e Promotes stress reduction with consequent reduction in blood pressure and
cortisol levels, and induces a state of joy with consequent increase in dopamine
levels, leading to a proliferation of leukocytes, thus boosting immune system
efficiency.

e Stimulates the brain binaurally—by binaural beats—to create changes in brain
state, with physiological benefits.

e The vagus nerve is stimulated, thus regulating internal organ functions,
including digestion, heart rate and respiratory rate, as well as promoting
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vasomotor activity and anti-inflammatory effects. Specific very low (sub
audible) frequencies may also be applied by full ear headphones, combined
with music.
Each of these biological mechanisms will be discussed separately.

ACTIVE AND PASSIVE SONIC STIMULATION OF THE NASAL
CAVITIES AND LUNGS

Before the subject of sonic stimulation of the nasal cavities and lungs is
discussed, it is important to outline some of the natural health benefits of nitric
oxide (NO), which is naturally produced in many areas of the body including the
cilia in the nasal cavities and the alveoli in the lungs. NO reduces blood pressure
by vasodilation [42] and many other health benefits are derived from this important
molecule, for example: promotion of wound healing by cellular proliferation and
angiogenesis [43] mediation of cutaneous oedema and inflammation, cytotoxic
action against pathogens [44] increases cerebral blood flow and oxygenation to the
brain [45] inhibits the aggregation of platelets within blood vessels thus helping
prevent thrombotic events [46] supports reduction of pulmonary hypertension and
chronic obstructive airway disease [47] (Fig. 8).

Intima

innermost layer of blood vessel
lined with endothelial cells that
release nitric oxide

Endothelial cells
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Fig. 8. Nitric oxide relaxes smooth muscle cells in the walls of blood vessels,
resulting in vasodilation (Courtesy of NIOX)
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NO can be produced in the body from the inorganic nitrates in green leafy
vegetables and from fruits, particularly by the oral microbiome [48] and is also

stimulated by exercise [49] which can form part of a rehabilitation program, but the
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initial focus in this section is NO production in the nasal cavities brought about by
both active and passive sonic stimulation. «Active» stimulation refers to the
practise of vocal humming, which has been shown to greatly elevate NO
production [50, 51]. The movement of air across the nasal cilia generates NO, from
which the many health benefits are derived, although the exact mechanisms by
which NO is produced by the nasal cilia is not fully understood [52].

The practise of nasal breathing is well known in the Yogic practise of
pranayama, which means ‘breath control’ in Sanskrit, a practise that is mentioned
in the Bhagavad Gita, written at some point between 400BCE and 200BCE [53].

In a paper titled «Assessment of nasal and sinus nitric oxide output using single-
breath humming» [54] the authors show that NO is significantly increased by a
single breath exhalation while humming, as shown in the graph (Fig. 9).
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Fig. 9. Nitric Oxide levels during a single-breath nasal exhalation with (dotted
line) and without humming (solid line)
(Hustration from the paper: «Assessment of nasal and sinus nitric oxide output
using single-breath humming exhalationsy.
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The authors of this study also carried out experiments to determine the optimum
humming frequencies, and concluded that a measured frequency of 130Hz created
the highest NO output of the sinus cavity in a human subject. The study does not
specify whether the human subject was male or female but in either case the result
is surprising when remembering that the sinuses consist of relatively small cavities,
featuring Helmholtz resonant frequencies in the range 1kHz to 2kHz [55]
depending on gender and maturity.
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An interesting fact concerning this range of resonant frequencies concerns the
ancient Egyptian use of the sistra instrument, the rattle with metal discs, mentioned
in the introduction. At the Festival of Opet the sistra was used to stimulate the
nostrils: «Receive the sistra presented to your nostril that he may give rejuvenating
breath...» [19] a statement suggesting that the ancient Egyptians were aware that
sistra emitted a specific quality of sound that caused a rejuvenating effect on the
sinus cavities.

Adult female skulls and sinus cavities are typically smaller than those of adult
males; smaller sinus cavities support higher resonant frequencies. It should also be
remembered that humming does not generate a single frequency but gives rise to an
array of harmonics and that the prime resonant mode of the sinus cavities is
automatically «selected» during vocal humming as a natural aspect of Helmholtz
resonance (the resonant property of a gas-filled cavity). Therefore, although the
fundamental humming frequency of maximal excitation was found to be 130Hz,
(in the study «Assessment of nasal and sinus nitric oxide output using single-
breath hummingy) the sinus cavities would almost certainly have been excited by a
specific harmonic of this frequency.

Nitric Oxide is also generated by the alveoli in the lungs [56] and can be
stimulated by both active and passive sonic stimulation; actively by humming or
singing, and passively by externally applied sonic frequencies or music. Indicators
regarding the optimum frequencies for passive stimulation can be obtained from
studies in which the respiratory system has been modelled in terms of its resonant
sonic characteristics [57, 58]. In the study by University of Illinois [57] the
Helmholtz resonant frequency of a healthy volunteer is shown to be in the order of
100Hz, increasing to around 250Hz for a person suffering from pulmonary
fibrosis. These frequencies will vary between individuals due to gender and lung
capacity as a function of the patient’s genetic makeup. Similarly, the Helmholtz
resonant frequencies of the sinus cavities will vary between individuals.

Identifying the precise resonant frequencies of the patient’s lungs or nasal
cavities is not necessary to offer therapeutic intervention if the practitioner applies
either broadband white noise [59] or music to the patient. Both of these sound
sources contain thousands of frequencies and Helmholtz resonance principles are
such that a cavity will automatically «choose» the frequency from a broadband
sound source at which the cavity is naturally resonant. In the case of white noise,
this sound source can be filtered through a parametric equaliser [60] that facilitates

the selection of specific bands of frequencies that are appropriate for stimulating
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either the lungs or sinus cavities. By such filtering of white noise, any unpleasant
sensations associated with the noise experience can be minimized. White noise
generators are commercially available from many manufacturers and the audio
signal from the generator drives a conventional audio amplifier and speaker. The
speaker(s) should offer a frequency response that covers the range needed, e.g.,
ideally as low as 20Hz for excitation of lungs, and as high as 2kHz for excitation
of sinus cavities. Commercially manufactured reference monitor speakers, which
are typically used in recording studios, are ideal for this purpose because they offer
an extended low frequency response and are typically fitted with «tweetersy» for
reproduction of high frequencies.

These same principles in which a patient’s sinus cavities or lungs automatically
choose the specific frequency at which the cavity is naturally resonant, also apply
to many musical instruments, for example, harps and gongs, whether played live in
a clinical setting or via high fidelity reproduction equipment (Fig. 10).
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Fig. 10. Helmholtz Resonance

f = resonant frequency of cavity, ¢ = speed of sound in air, S = area of opening,
V = volume of air in the cavity, L = length of the tube
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When applying recorded music to a patient for the purposes of lung and/or sinus
activation, parametric filtering is not required because music provides a pleasant
experience, assuming that the sound pressure levels are modest, e.g., 60 to 80dBA
when measured in close proximity to the patient. The patient should make the
music choice, although it is important that the music chosen contains a wide range
of frequencies to ensure optimal stimulation of the lungs and sinus cavities.

In addition to stimulation of nitric oxide production, acoustic stimulation of the
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sinus cavities and lungs can also help to clear mucus and improves symptoms of
Chronic Obstructive Pulmonary Disease (COPD) and chronic bronchitis [61].

In a 26-week randomised control trial the «Lung Flute» respiratory device,
which produces a low frequency acoustic wave, the symptoms and health status of
people with COPD and chronic bronchitis improved. The authors stated that mucus
hypersecretion and impaired mucociliary clearance is prevalent in many patients
with COPD, and contributes significantly to the morbidity and mortality of this
disease, and concluded that the Lung Flute is a safe and effective treatment in
COPD with chronic bronchitis [61].

CHRONIC PAIN MEDIATION BY AUDIBLE SONIC STIMULATION OF
NOCICEPTORS

Pain is a vital function of the body, providing early warning of damage or
potential damage. It is both a sensory and emotional experience, affected by
psychological factors such as past experiences, beliefs about pain, fear or anxiety
[62]. Tissue injury, for example, initiates the liberation of various inflammatory
mediators, including prostaglandins, cytokines and chemokines. Leukocyte
migration to the injured area, a characteristic of the inflammatory response, is
associated with pain and tenderness, and is involved in wound healing [63]. Acute
pain is well understood and can be successfully mediated by analgesic
medications; it is not within the scope of this chapter.

Chronic pain is a common, complex, and distressing problem, which has a
significant impact on individuals and society [64]. Chronic pain, like most
diseases, often arises from a series or combination of multiple events [64]. The
biological processes that lead to the chronic pain state further increase sensitivity
to painful stimuli and perceived levels of stress, which further modifies pain-
related gene expression, creating a pathological pain cycle [65]. Even when there is
a solitary precipitating event in the genesis of chronic pain (e.g. injury), there
remain a series of factors that affect the duration, intensity, and effects (physical,
psychological, social, and emotional) of chronic pain [64].

The International Association for the Study of Pain, define pain as «An
unpleasant sensory and emotional experience associated with, or resembling that
associated with, actual or potential damage» [66] and chronic pain is «pain which
has persisted beyond normal tissue healing time» [67]. Pain is regarded as chronic
when it has lasted for more than three to six months [68].

Considering that pain is a universal experience, it is not understood why only a
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relatively small proportion of humans develop a chronic pain syndrome [69].
Prolonged use of analgesics, such as chronic opioid therapy, is associated with
constipation,  sleep-disordered  breathing,  hypothalamic-pituitary-adrenal
dysregulation, fractures (as a result of osteoporosis) and significant declines in
health-related quality of life and increased health care costs [70]. Therefore, it
would be advantageous to mitigate chronic pain without long term use of
analgesics.

In this section we discuss audible sonic stimulation of the body’s nociceptors, as
an alternative therapeutic modality in the treatment of chronic pain. Unlike
prolonged use of analgesics, audible sonic interventions have no known adverse
side effects.

Nerve signal conduction by sound

To lay a foundation for discussion in the principles of pain mediation by sound,
it is important to mention discoveries concerning nerve signal transmission by
sound.

In 1952, Alan Hodgkin and Andrew Huxley, working with a squid’s giant
axons, described how action potentials (or nerve impulses) in neurons are initiated
and propagated, known today as the Hodgkin—Huxley model [71]. It is regarded as
one of the great achievements of twentieth century biophysics, for which they
received the Nobel Prize in Medicine in 1963. Their theory, involving the flow of
electric currents in nerves, became the standard teaching model in medical and
biology textbooks. However, one aspect that puzzled researchers was the relatively
slow conduction speeds in nerves, when compared with conduction speeds of
electric currents in conductors. The speed of light in vacuum is 2.998 x 10® metres
per second, which is approximately equal to a distance of 30cm per nano second.
The speed of an electrical signal in a coaxial cable is about 2/3 of this, or 20cm per
nano second, therefore, in one second the signal in a coaxial conductor will travel
approximately 200,000,000 metres, which equates to a little over half the distance
between the earth to the moon.

Nerve fibres, by comparison conduct signals several orders of magnitude slower
than that of coaxial cables. The highest conduction speeds for nerve fibres are
those of muscle axons, which can achieve speeds of over 100 metres per second.

The comparison with coaxial cables is made because in the four main
classifications of primary afferent nerve fibres, three of them (A Alpha, A Beta and
A Delta) are myelinated, meaning that the nerve axon is enclosed in a myelin

sheath, therefore resembling the dielectric material of a coaxial cable. Type C
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nerve fibre is unmyelinated, resembling a single electrical conductor. With coaxial
cables, the speed of conduction is a function of the diameter of the fibre and the
diameter of its outer sheath, and this is similar for myelinated nerve fibres; the
larger fibres feature higher conduction speeds (Fig. 11).
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Fig. 11. The main classifications of afferent nerve fibres and their conduction
speeds, which are very slow compared with electric currents in coaxial cables
(Hlustration by the author)
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However, in 2005 a new model of nerve conduction was proposed by
researchers at the Niels Bohr Institute at the University of Copenhagen, whose
experiments showed that nerves conduct sound (soliton impulses), which in turn
generate electrical pulses, due to the piezo electric effect [72]. In their paper they
note that «...measured propagation velocities, which are ~100 m/s in myelinated
nerves, find a satisfying explanation». Put differently, propagation of nerve
impulses by sound explains the slow conduction speeds, while such sonic impulses
give rise to electrical impulses that travel to the brain for interpretation.

Sonic propagation of nerve signals was first proposed by Konrad Kaufmann, in a
1989 unpublished paper [73]. Other researchers have found similar results,
supporting the Neils Bohr Institute findings to a large degree [74, 75]. This
discovery has significant implications for sound therapy and music medicine,
particularly for whole body immersion in music and specific sound frequencies.
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Principles of pain mediation by sound

Nociceptors are the specialised sensory receptors responsible for the detection of
noxious (unpleasant) stimuli, transforming the stimuli into electrical signals, which
are then conducted to the central nervous system [62]. They are the free nerve
endings of primary afferent fibres and are distributed throughout the tissues of the
body, including the skin, viscera, muscles, joints and the meninges of the brain,
(though not in the grey matter of the brain).

The four main classifications of afferent fibre have specialised roles, for
example, response to light touch, or to acute events, or response to chemical or
thermal stimuli, but crucially all types of afferent nerve fibre respond to
mechanical pressure. And since sound may be defined as:

«Mechanical radiant energy that is transmitted by longitudinal pressure waves in
a material...» [76], it becomes clear that all types of afferent fibre respond to sound.
This fact is reinforced by the Niels Bohr Institute discovery that nerves conduct
sound as soliton pulses.

When nociceptors are stimulated, nerve impulses are transmitted to three spinal
cord systems: the cells of the substantia gelatinosa in the dorsal horn; the dorsal-
column fibers that project toward the brain; and the first central transmission (T)
cells in the dorsal horn [77] (Fig. 12).
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Fig. 12. Cross section through spinal column showing the dorsal root ganglion
(Graphic: Emri Terim)
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The theory by which sound frequencies can mediate pain are based on the «Gate
Control Theory of Pain», which was first proposed in 1965 by Ronald Melzack and
Patrick Wall [77]. The theory was initially met with skepticism, but despite having
to undergo several modifications, its basic conception remains unchanged. Their
theory provides a physiological-neural explanation for pain perception and
ultimately revolutionized pain research. Gate Control Theory proposes that there
are gates between the afferent nerves and the brain, located in the spinal column,
which control how pain messages flow from the peripheral nervous system to the
central nervous system.

For example, pain-signals conduct freely along small A-delta afferent fibres
(that sense sharp pain) and small type C afferent fibres (that sense dull pain) open
the gate, resulting in the perception of pain in the brain. By stimulating the large
A-beta fibres or A-alpha fibres in the area experiencing pain, a reaction is caused
in nearby inhibitory neurons. Once activated, Inhibitory Neurons, which sit on the
same path as the Projection Neurons, the gate closes, thus muting pain signals
before they reach the brain. Stimulating A-beta fibres or A-alpha fibres can be
achieved by specific sound frequencies, as mentioned below (Fig. 13).
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Fig. 13. The Melzack-Wall Gate Control System (from Melzack and Wall)

L = large diameter nerve fibers, S = small diameter nerve fibers. The fibers project
to the substantia gelatinosa (SG) and first central transmission (T) cells.
Activity in large fibers inhibits signals from small fibers. (Drawing from Ronald
Melzack & Patrick Wall «Pain Mechanisms: A New Theory»)
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Some of the optimal frequencies found to be beneficial for pain mediation via
nociceptor stimulation were discovered in Finland by clinical psychologist, Petri
Lehikoinen, in the range 27Hz to 113Hz. Lehikoinen developed a therapeutic
system: Physio Acoustic Sound (PAS) therapy, that was approved in the USA by
the Federal Drug Administration (FDA) and in the UK by the British Standards
Institute (BSI) for three claims: decreased pain, increased blood and lymphatic
circulation and increased muscle relaxation and mobility [78]. In Norway, Olav
Skille placed particular emphasis on specific therapeutic frequencies at 40Hz,
52Hz, 68Hz and 86Hz [78].

Vibratory analgesia was also studied by Salter and Henry, examining P;-
purinergic receptors in the dorsal horn by adenosine, the neurotransmitter. In their
study with cats, sound at 80Hz induced depression of lower lumbar nociceptive
neurons, which remained affected for up to four hours after cessation of the sound.
The depression of the neurons revealed that adenosine was responsible for the
analgesic effect, suggesting that gate control may be mediated by the release of
adenosine resulting from the application of sound [78].

Whole Body Vibration (WBV) is also becoming a popular therapy for low back
pain and to improve functional abilities of patients, however the term “Whole
Body Vibration” appears to be something of a misnomer in the sense that it has
come to mean vibration applied specifically via the feet, that is, a vibrating
platform of which the patient stands.

However, WBYV can be adapted to use in beds, as mentioned below. From seven
randomized control trials involving 418 patients, four studies using pain as an
outcome measure showed that WBYV had a beneficial effect on pain compared with
the control group [79].

Although current WBV platforms can produce vibration frequencies up to
100Hz, frequencies below 30Hz are most commonly used [78].

Apart from their use in pain mediation and pain management, WBYV deployed
via a bed can support patients in an Intensive Care Unit (ICU). Critical illnesses
can lead to a mean weight loss of 17% within the first 10 days of stay in the
intensive care unit and up to 40% within 4-6 weeks.

Early mobilization has a variety of beneficial effects, including mobility,
reduced risk of wvenous thromboembolism, pneumonia, in addition to
socioeconomic advantages.

Effective active rehabilitation requires a conscious patient who is willing to
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participate, whereas WBYV can be applied passively in bed [80] (Fig. 14).

Fig 14. Whole Body Vibration
Deployed to the patient by fixing the device to the foot of the bed
(Courtesy of German Centre for Lung Research)
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The WBYV device was attached to the foot of the patient’s bed, thus inducing
vibrations into the bed frame. The patient lay in the supine position and the bed
was inclined by 25° to transmit a sufficient load to the patient’s lower limbs. Many
beneficial health parameters were reported in the study but crucially, a significant
increase in the patients’ oxygen saturation level (SaO2) was seen in the second
period, between the first and second minute [81]. This increase in oxygen binding
to haemoglobin molecules by low frequency sound may have important
implications for pain, as mentioned below, in the section: Breaking the ‘pain-
spasm-pain’ cycle in spinal injury.

In a study titled, The Effects of Long-Term 40Hz Physioacoustic Vibrations on
Motor Impairments in Parkinson’s Disease: A Double-Blinded Randomized
Control Trial, the authors focussed on testing the efficacy of 40Hz vibrations in
support of Parkinson’s disease, a progressive neurodegenerative disorder.
Symptoms are typically characterised by tremor, rigidity, bradykinesia and
postural instability [81]. 40Hz was chosen because among the range of gamma
frequencies (25-140Hz) it has shown consistent evidence for neuroprotection. The
physioacoustic therapy employed was that of special reclining chairs with built in
low frequency transducers. The 40Hz audio signal was inputted to the chairs using
a scanning technique that caused the frequency to vary between 39.96Hz and
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40.06Hz, resulting in a kinaesthetic pulsating effect. The placebo control group
also sat in a reclining chair band heard a 40Hz tone without receiving any bodily
vibrations.

The twelve-week course was completed by twenty-one participants in the
treatment group and fifteen participants in the placebo group and both groups were
not significantly different at baseline in age or motor symptom severity. The
authors found that 40Hz vibration administered by the special chair (which literally
induces uniform vibration throughout the body, as distinct from WBV platforms
that induce vibration only via the feet) was found to significantly reduce overall
motor symptoms of Parkinson’s disease [81]. The authors suggested that the most
viable mechanism for the efficacy of low frequency vibration is that it may act to
disrupt the pathological oscillatory activity within basal ganglia-thalamocortical
circuits. The vibration transmitted throughout the entire body may act to perturb
abnormally synchronised oscillations, in addition to eliciting supplementary
releases of endogenous dopamine [81].

Neurogenic pain

Pain can also be experienced that is not a consequence of nociception,
categorized as ‘neurogenic’ pain, stemming from neural circuit dysrhythmias or
disconnections [78]. However, neurogenic pain has been found to be mediated by
vibratory analgesia as a result of cortical dynamics [82]. For example, in a study
with fibromyalgia patients, positive effects were obtained due to oscillatory
coherence, with 40Hz vibro-tactile stimulation of the body [83].

Another vibro-tactile study mentioned that patients with chronic pain
syndromes, such as fibromyalgia, complain of widespread pain and tenderness, as
well as non-refreshing sleep, cognitive dysfunction, and negative mood. Several
lines of evidence implicate abnormalities of central pain processing as contributors
for chronic pain, including dysfunctional descending pain inhibition [84]. Their
study enrolled 28 normal pain-free controls, 29 fibromyalgia patients, and 19
subjects with neck or back pain. Pain was administered to all subjects via
sensitivity-adjusted heat stimuli to each forearm and pain intensity was noted using
a mechanical visual analogue scale (VAS). Subsequently, the 100Hz vibrating
probe, with a round footplate (diameter 4cm) was placed either on the same
forearm next to the heat stimulus or on the forearm opposite to the heat stimuli.
The authors concluded that vibro-tactile stimulation effectively recruited analgesic
mechanisms not only in normal pain free controls, but also in patients with chronic

musculoskeletal pain, including fibromyalgia [84].
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The descending inhibition of pain by music and white noise

A second mechanism of pain mediation, sometimes referred to as the «top
downy» modulation of pain [85] but more accurately described as the «Descending
Inhibitory system» [86] or «Descending Analgesia Systemy [87] can be activated
by music that creates a strong emotional response. Such music-invoked emotions
can be described as «thrills» [88].

Music offers a wealth of benefits with no negative side effects and is, therefore,
a favourable option for those who are looking for alternative pain management
therapies [86].

The origin of this second pain mediation mechanism arose from an early study
by Dr. Henry K. Beecher, titled «Pain in men wounded in battle» in which he
notes, «Three-quarters of badly wounded men, although they have received no
morphine for a matter of hours have so little pain that they do not want pain relief
medication... Strong emotion can block painy» [89].

Descending Inhibition concerns tracts arising from the brainstem that terminate
on the spinal cord to suppress sensory transmission and consequently produce
analgesia [86] (Fig. 15).

Nociception !

Fig. 15. Ascending and Descending Pain Pathways
(IMustration courtesy of walterskluwer.com)
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Music induced analgesia is hypothesized to occur as a result of the release of
opioids during music listening [87, 88] thereby engaging the descending analgesia
system that creates anti-nociceptive responses in the spinal cord. Descending
inhibitory pathways use endogenous opioids, hydroxytryptamine (5-HT) and

noradrenaline and their effects are mediated through supraspinal, midbrain-spinal
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and brainstem-spinal circuits. [90] A large number of brainstem structures suppress
pain through descending projections to the spinal dorsal horn, and in most cases
their descending pain suppressive effect is relayed through the periaqueductal gray
matter (PAG) and the rostral ventromedial medulla (RVM). [86] The RVM in the
brainstem is a particularly important relay site for integrating descending
influences to the spinal cord [86].

In an early (1960) seminal paper on this subject, titled “Suppression of Pain by
Sound”, by Gardner, Licklider and Weisz, the authors refer to “Audio Analgesia”.
They mention that in about 90% of 5,000 dental operations, including tooth
extractions, sound stimulation was the only analgesic agent required.[91] Patients
wore headphones and listened to relaxing music before the dental procedure.
During the procedure the headphones were fed with white noise. The intensity of
white noise used in these procedures was reported in another early paper (1962)
The Effects of White Sound and Music upon the Superficial Pain Threshold by
Robson and Davenport, to be as high as 120 decibels [92]. A foot switch was used
by the dentist to lower the sound level to enable communication with the patient by
an external microphone. The reported 120 decibels was believed to “not damage
hearing when used for relatively short periods”, however, by today’s safety
standards this is a dangerous sound level and long or repeated exposure to sound at
or above 85 dBA can cause hearing loss. [93] (A-weighted decibels). However,
the fact that so many dental operations were accomplished without the use of
injected analgesics is impressive and suggests that trials of white noise at 85dBA
should be conducted, to assess if this safe level is efficacious as a descending
analgesia substitute to music.

In the study: «Music Modulation of Pain Perception and Pain-Related Activity
in the Brain, Brain Stem, and Spinal Cord: A Functional Magnetic Resonance
Study», the authors concluded that when pain was administered [by a well-
characterised thermal method] to female participants, who were asked to select
their favourite music of any genre, perceived pain ratings were significantly
reduced in activity in brain regions that process music and pain modulation
[87]. Brain stem and spinal cord structures showed similar activity changes
concurrent with descending modulation, demonstrating activation of the PAG
region with corresponding suppression within the dorsal horn region [87]. The
authors also concluded that endogenous opioids may exert widespread
analgesic effects by influencing several brain and brain stem regions within the

descending analgesia pathway [87].
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This is the end of part 1 of this article. In part 2 we will explore the pain-
spasm-pain cycle; pain relief and anxiety relief by acupressure and sonopuncture;
pain relief by sonopuncture administered by electronic devices; oxygen-driven
healing by sound, musical stimulation of the immune system (via headphones or
full body immersion); binaural Beats (via headphones) to create changes in brain
state, with physiological benefits; sonic stimulation of the vagus nerve (via
headphones) and by vocalisations, and the future of vibrational medicine.
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O BJIMSHUU MY3bIKAJIBHO-AKYCTHUYECKHNX BO3JIEHCTBUIA
HA KJETOUYHbIM UMMYHUTET U IEPCHEKTUBAX
BUOAKYCTUYECKUX TEXHOJIOI'UH
IMymapaxkan C.B., Epemuna H.H.

Axademuss  MeOUYUHCKOU  peadunumayuu,  KIUHUYECKOU  NCUXONo2UU U

mysvikomepanuu, (2. Mockea, Poccus)

AHHOTALMS

JlanHass cTaThd  OTpa)kaeT  pe3yJbTaThl OPUTMHAIBHOTO  MCCIEIOBaHUS,
MOCBSIIEHHOTO H3YYEHUIO OCOOEHHOCTEW BIMSHUS MY3BIKAIbHO-aKyCTHUYECKHX
CUTHAJIOB HA KJIETOYHBI UMMYHHUTET. DTU HCCIEIOBAHUS SBISIIOTCS JIOTHUYECKUM
IPOJIOJDKEHUEM CEpHH AKCIIEPHUMEHTOB C KPOBBIO B aKycTuueckoM mode in Vitro,
HayaTeix B 2003 romy, B pe3ysibTare KOTOPBHIX OBLI BBISBJIEH W 3allaTeHTOBaH
HOBBI CHOCOO AKTUBM3AIMM pOCTa JIEWKOLMTApHOH Macchl UM KOMIUIEKCHOM
KOPPEKLIMM  COCTaBa KPOBH C MPUMEHEHUEM peceHepamusHo2o an2opumma
MY3bIKATbHO-AKYCMu4eckux 6osoelicmauti. Ero mpuMeHeHue Mo3BOJIWIO TOJIBKO B
TEUEHHE OJIHOTO Yaca YBEJIWYUTh KOJUYECTBO HeuTpoduior B 4,7 pas,
aumporuToB B 3,9 paza u He3penbIx rpaHyaonuToB B 18,3 pa3. B 2022 roay 6110
pPEIIEHO MPOM3BECTH NWIOTHOE MCCIEIOBAHWE JIMHAMHMKU  IIOKa3aTeseu
AUMQPOLUTAPHOIO KJIETOYHOIO COCTaBa II0CJIE€ aKyCTHMYECKUX HHTEPBEHIIMH.
HNHTepec K KIETOYHOMY HMMYHHUTETY OOBICHSETCA €ro BaKHEHIIeH poJibio B
NOJAJIEp)KaHUM TOMeocTa3a, B TOM 4YHCiIe B OoppOe ¢ WH(MEKIUMOHHBIMU U
OHKOJIOTMUECKMMH 3a0oJieBaHMsIMU. B sKkcnepuMeHTe Oblla  HMCIIOJIb30BaHA
crenuanbHas MY3bIKalbHO-TEPANEeBTUYECKAs] MPOTpaMMa, TPAHCIALMHU KOTOPOU
OCYIIECTBISINCH JIByMsl CriocoO0aMu: 1) MpsMON MHTEPBEHIIMEH 4epe3 3BYKOBBIC
KOJIOHKM Ha BEHO3HYIO KpOBb B mpoOupkax (in VIitro) m 2) oTaenbHO, myTeMm
pPELUENTUBHOIO ayAuo Bo3AeicTBusA. llpu mnpoBeneHuMM aHanu3a MOJYyYEHHBIX
pe3yibTaTOB BBISIBIICHA TEHACHLMS K KOPPEKUUU JTUM(OUUTAPHOTO KIETOYHOIO
COCTaBa KPOBU C YCHUJICHUEM MMMYHHBIX peakuuii: T-mumdounToB, HaTypaIbHBIX
«KUJIJIEPOBY» U C YKpEIUICHHEM OajlaHca aKTUBHOTO 4+ U IUTOTOKCHYECKoro 8+
uMMyHuTeTa. K HEOKMIaHHOMY pe3ynbTaTy CIEQYEeT OTHECTH CONOCTABUMYIO IO
3HAYEHUIO aKTUBU3ALUIO KJIETOYHOI'O0 UMMYHUTETA, KOTOpas Obljla BBISBIEHA MpU

o0oux crmoco6ax BO3IEUCTBHI: KaK MPH MPSMBIX BO3JACHCTBUSAX 3BYKOM Ha KPOBb B
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npoOupKax, TaKk W MpU ayauo NpOCIyLIMBaHUM MporpaMmbl. He BbI3bIBaeT
COMHEHHMI HEOOXOAMMOCTh JATbHEHIIMX HCCIETOBAHUNA MEXaHU3MOB KJIETOYHBIX
U TICUXO(PU3UOJIOTHYECKUX PEaKIUi Ha MY3bIKaIbHO-aKyCTUUECKHE BO3JEHCTBUA,
KOTOpbIE  CTaHyT OCHOBOM Il  pa3paboTku  3(G(EKTUBHBIX  METO/OB
MMMYHOJIOTHYECKON KOPPEKIIMM W PEreHEepaTUBHBIX OMOTEXHOJIOTMI HOBOTO
MOKOJICHUS, C TMEPCIEKTUBOW IIUPOKOTO MPUMEHEHUS B PA3NIUYHBIX OTPACIISIX
MEIUITMHBI, CEJIhCKOTO XO3SHCTBa MW Jpyrux cdepax KUHEACITEIHHOCTH
COBPEMEHHOT0 00IIIeCTBa.

KiroueBble cjioBa: OMOAaKyCTUYECKHM, My3bIKaJbHBIM, CUTHaN, KpoBb in Vitro,
pELENTUBHOE ayquo BO3JEHCTBUE, BIMSHUE, TOMEOCTa3, KPOBb, TUM(OLUTAPHBIMI

KJIETOYHBIN COCTaB, HIMMYHUTET, KOPPEKIIMSI, pET€HEPaTUBHbIN, OMOTEXHOIOTHH.

INFLUENCE OF MUSICAL-ACOUSTIC IMPACTS ON CELLULAR
IMMUNITY AND THE PROSPECTS OF BIOACOUSTIC
TECHNOLOGIES
Shushardzhan S.V., Eremina N.I.

Academy of Medical Rehabilitation, Clinical Psychology and Music Therapy,

(Moscow, Russia)

Abstract

This article reflects the results of an original study on the effects of musical-
acoustic signals on cellular immunity. These studies are a logical continuation of a
series of experiments with blood in an acoustic field in Vitro, begun in 2003. As a
result, a new method was identified and patented for activating the growth of
leukocyte mass and complex correction of blood composition using a regenerative
algorithm of musical-acoustic influences. Its use made it possible to increase the
number of neutrophils by 4.7 times, lymphocytes by 3.9 times, and immature
granulocytes by 18.3 times within just one hour. In 2022, it was decided to conduct
a pilot study of the dynamics of lymphocyte cell composition after acoustic
interventions. Interest in cellular immunity is explained by its critical role in
maintaining homeostasis, including in the fight against infectious and oncological
diseases. The experiment used a special music therapy program, the broadcast of
which was carried out in two ways: 1) direct intervention through sound speakers
on venous blood in test tubes (in Vitro) and 2) separately, through receptive audio

influence. When analyzing the results obtained, a tendency was revealed towards
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correction of the lymphocytic cellular composition of the blood with increased
iImmune reactions: T-lymphocytes, natural «killer» cells, and strengthening the
balance of active 4+ and cytotoxic 8+ immunity. An unexpected result should
include activation of cellular immunity of comparable significance, which was
detected with both methods of influence: direct exposure to sound in blood in test
tubes and audio listening to the program. There is no doubt about the need for
further research into the mechanisms of cellular and Psychophysiological reactions
to musical and acoustic influences. It will become the basis for the development of
effective methods of immunological correction and regenerative biotechnologies of
a new generation, with subsequent widespread use in various fields of medicine,
agriculture, and other spheres of society.

Key words: bioacoustic, musical, signal, blood, in Vitro, receptive audio impact,
influence, blood, homeostasis, lymphocytes cellular composition, immunity,
correction, regenerative, biotechnologies.

BBEJAEHUE

W3BeCTHO, YTO MPUMEHEHUE MY3bIKM C JIEYEOHOM LEIbI0 OCYLIECTBISUIOCH C
caMbIX JpeBHHX BpeMeH. OHAKO 3TOT MPOLECC HOCWUI YHUCTO SMIUPUYECKUI
xapakTtep. IlepBble HayuHbIe HCClIEOBaHUS B JAHHOW 0OJACTH MOSABUIIMCH TOJIBKO
B koHIe XIX Beka B Tpyaax oreuecTBeHHbIX yueHbIX [orenss .M., TapxaHnoBa
W.P., Bextepera B.M. u 1p. [1,2,3].

Bo Bropoii monoBuHe XX croneTHs, Onarogaps HayYHO-TEXHHUYECKOMY
IIPOTPECCY, a TAKKE yCIEXaM MY3BIKAJIbHOM TEpaluy B MPAKTUYECKOW MEIULMHE,
UHTEpPEC K HAayyHOMY M3yYEHUIO BIUSHUA aKyCTUUYECKUX BO3JIEHUCTBUM Ha
OopraHu3M uenoBeka Bo3poc. llosBuiHch AoKa3aTenbCTBA BIUSHUS MY3bIKU HE
TOJIbKO Ha JKM3HEHHO Ba)XHbIE OPraHbl M CHCTEMbI, HO TaKXe Ha KJIETOYHbIE
CTPYKTYpHI [4].

B nnutensHOl cepun skcnepumeHTOB (1996-2022), Ha pa3HbIX MOJEISAX
KJIETOYHBIX KyJbTyp IN VItro Hamu OBUIO MOKa3aHO, YTO B 3aBHCUMOCTH OT
QITOPUTMOB  BO3JEWCTBHUS  aKyCTHUYECKHME CHTHAJIbl B  COCTOSHMM  Kak
aKTUBH3UPOBAaTh, TaK U MOAABIIATH >KU3HEAESITENBHOCTh KIETOK. Tak poaunock
HOBO€ HayYHOE HaIpaBJICHUE O]l HA3BAHUEM KJIeMOYHAs aKyCmuKa. ITOT TEPMUH
ObuT ipeytoskeH B 1999 roxy [5].

OcHOBHasI TIETb KIeMOUYHOU axKycmuku OblIa OmpenescHa B HaNpPaBICHUH
U3Y4YEHUS MATTEPHOB MY3BIKAIbHO-aKyCTUYECKHX BO3IEHCTBUNA C IOMCKOM

peryjmmpyromux ajJropuTMoB I IMOCIACAYIOHNICTO UX HUCIIOJIb30BAHHA B MCIHUIIMHC
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1 OMOTEXHOJIOTUSX.

[Tocne psina ycrenHbpiX SKCIEPUMEHTOB HAIllM OMOAKYCTUYECKUE UCCIIEI0BAHMS
OBLIM COCPEIOTOYEHBI Ha paboTe C KPOBBIO, B YAaCTHOCTHU, C JICUKOIIUTAMHU U
cTBOJIOBbIMU KjeTkamu. B 2003 romy HaMm ynajloch coO31aTh IpOrpamMmy ¢
pezeHepamueHbim MY3bIKATbHO-AKYCIMUYeCKUM aAnCoOPUMMOM. [Ipsmas
TPaHCIISIIUS JTAHHOKW TporpaMmbl Ha KpoBb IN Vitro mo3Bosimia 3a oAWH dYac
YBEIMYHUTH OOIee KOJMUECTBO JCHKOIUTOB B 4,7 pa3a, HeHTpodwmioB B 4,7 pasa,
auMdoruToB B 3,9 paza. Ocob0 BbIpaxeHHbIN A(PEKT ObUT BBISIBJICH y HE3PEIbIX
rpanyionutoB (IMGr), koaudecTBo KOTOPHIX Bo3pocio B 18,3 pa3 (P < 0,001).
JlaHHBII crI0cO0 KOMITJICKCHONW KOPPEKIIMU KPOBHU ObLI 3amaTeHTOBaH [6].

O4eBUIHO, YTO JIEMKOIMTapHAash Macca pociia B SKCIEPUMEHTE KaK 3a CYUeT
OMOaKyCTHUECKOW aKTHUBAIUU 3PENIbIX KJICTOK KPOBH, TaK M TEMOIIOATHYCCKUX
CTBOJIOBBIX KJIETOK, BBI3BIBAsI MIX MHTEHCHUBHYIO MPOTH(EPATIHIO.

B 5TOil CBA3M BO3HHUK BOIPOC, B KAKOW CTEMEHU MY3bIKAJIbHO-AKYCTHUYECKHUE
BO3JICUCTBUSI MOTYT BJIMSTH Ha KICTOYHBIM UMMYHHUTET, a TAKXKe €CTh JIM Pa3HUIIA
B dpdexkTe mnpu OpsAMBIX BO3IACHCTBHAX Ha KpoBb IN VItr0 u 0OBIYHOM
MPOCIYIIUBAHUU TE€X KE CAMBIX ayJIH0 IPOrpamMm?

B noctynHoOM nuTeparype OTBETa Ha 3TH BOIPOCHI HAWTH HE YAAIOCH, B CBA3H C
YyeM, ¥ ObUIO PEIIeHO MPOBECTH JAHHOE SKCIEPUMEHTAIBHOE UCCIIEI0BAHKE.

Iean: orpaboTaTh MOAETb CPaBHUTEIHHOW OICHKHM BIIMSHHUS Ha KJICTOYHBIMA
COCTaB MMMYHHOM CUCTEMBI MPSIMBIX MY3bIKaJIbHO-aKyCTUUECKUX BO3ACHUCTBUN HA

KpOBb in Vitro, 1 aHAJTOTUYHBIX PELETITUBHBIX ayJ M0 WHTEPBEHIIHIMA.

MATEPHUAJIBI U METO/IbI.
B ob6cnenoBannu npuHsUIM ydactue 2 H00pOBOIIbIA-IOHOPA, KEHCKOTO Toja B
Bo3pacTte 43 u 54 net, 6€3 0coObIX Kaa00 U BUAUMOM MAaTOJOTHH.

[u3aiiH uccienoBanusd. beita mocrapiieHa 3ajada MO U3YYEHUIO JUHAMUKHU

AUM(OIUTAPHOTO KIETOYHOI'O COCTaBa KPOBU B OTBET HA MY3BIKAJIBLHO-
aKyCTHYCCKHE CUTHAJIbI, @ UMEHHO MPOIIEHTHBIX COOTHOIICHUH CYOMOMyIsIIHii
JTUM(OITUTOB:

T-numomuros  (CD3'CD19), B-mumdouurtos  (19+),  HaTypaibHBIX
«xunepos» (16+ 56+), T-xemnepos (CD3'CD4'CD45") 1 IMTOTOKCHYECKHX
T-mumdoruros (8+).

3BYKOBBIC TPAHCIIALUHN OCYIIECTBISUIACH IBYMSI CIIOCOOAMH:

a) MPSMOM aKyCTUYECKON MHTEpBEHIMElN Ha KpoBs in Vitro (AU1V) B TeueHue

45 munyT (0€3 IPUCYTCTBUS TOHOPOB),
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0) OTAENbHBIM H30JIMPOBAHHBIM ayAMO TEPANEBTUYECKUM BO3JICUCTBUEM
(ATB) HenocpeIcTBEHHO Ha JOOPOBOJIBIEB IOHOPOB.

B kauectBe (hakTOopa BO3JEHCTBUS MY3bIKAJbHO-aKyCTUYECKUMHU CUTHAJIAMU
Obl1a Mcnoib3oBaHa nporpamma Ne 8 cepun «Mys3bika 310pOBbs Mpodeccopa
C.Iymapmkanay, KOTOpas  TPaHCIUPOBAJIACh C MOMOIIBIO aKyCTUYECKOM
CHUCTEMBI, COCTOSIIMA U3 HOYTOyKa C COOTBETCTBYIOIIUM MPOTPaMMHBIM
o0OecrieyeHrneM, JIByX OECIpPOBOJHBIX aKyCTUYECKUX KOJOHOK U CTYAMMHBIX
HAYIIHUKOB.

O6cnenoBanre JOOPOBOJIBIEB BBHITOIHIIOCH TOOYEPETHO U B 3 JTala.

1-%1 sTan. Y KaxI0M y4yacTHHUIIBI HATOLIAK OCYIIECTBISICA 3a00p KpPOBH W3
JIOKTEBOM BEHBI B iBe MpoOupku: Nel m Ne2.

[Tocne sToro mpobupku ¢ obpasliaMu KpoBU MEJICHHO nepeBopaunBanu 10 pa3
JUIS TIEPEMEIIMBAaHUS KPOBH C AaHTUKOAryJSIHTOM, B KauecTBE KOTOPOTO
ucnons3oBancs K29/[TA. Xpanwim u TpaHCIOPTUPOBAIM B3SITBIM MaTepHal Mpu
KOMHATHOM TeMIepaType B BEPTUKAILHOM IOJI0KEHHH.

[TpoGupka c kpoBbto Nel Obl1a OTHpaBieHa Ha aHAJIU3 U Jajiee UCIOJIb30BajIach
B KaUeCTBE KOHTPOJIS.

Ocobennocmu npogedenust anaIu3a Kpoeu.

Ornenka TUMEGOIMTAPHOTO KIECTOYHOTO COCTaBa KPOBU OCYIIECTBIISUIM METOJIOM
npoToyHOi 1HTOdIyopoMeTpuu. [loATOTOBKY KJIETOK KPOBHU TPOBOIWINA IO
CTaHJIAPTHOM Mpoleaype, BKIIOYAIOIMIEH YyJaJeHUe 3PUTPOLUTOB, OKpalllMBaHUE
(ITyOpecieHTHO-KOHBIOTMPOBAHHBIMM ~ MOHOKJIOHAJbHBIMK ~ aHTHTenamu  (BD
Multitest IMK Kit kat. Ne 340503) ans aHanu3a cnenuuUYecKuX MapKepoB H
00paboTKky Oy(depHBIM pacTBOPOM HCIOJIL30BAaHUEM KOMMEPYECKHX PEarcHTOB
st FACS (Becton Dickinson, CITA).

Baocuwin mo 20 wmkn pearenta BD Multitest CD3/CD8/CD45/CD4 (BD
Multitest IMK Kit kar. Ne 340503) u 20 mxn pearenta BD Multitest CD3/CD16 +
CD56/CD45/CD19 (BD Multitest IMK Kit kar. Ne 340503) B naBe pasHbie
IPOOUPKH.

[TpoOupku akKypaTHO BOPTEKCHPOBAJIM M 3aT€M MHKYOMpOBaJIM B TeueHHe 15
MUHYT B TEMHOTE Mpu KOMHaTHOU Temreparype (ot 20 mo 25 °C). Hobasisiau B
KKIyto nmpooupky 450 MKJI OJTHOKpaTHOTO Ju3upyroniero pacrsopa BD Multitest
(BD FACS Lysing solution kar. Ne 349202). 3akpbITbic TPOOUPKH TEPEMEIITHBATN
U UHKYOMpOBaJIM B T€UeHHE 15 MHUHYT B TEMHOTE NMPU KOMHATHOW TemrepaType
(ot 20 o 25 °C).

Ananuz  mpoBomunu  Ha  mutodmoopumerpe FACS Canto II B
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MIOJIyaBTOMaTHICCKOM peXuMe ¢ pydHol mogadeit npooupku (BD FACS Canto I
Flow Cytometer, BD Biosciences, CIIIA) coriiacHO HHCTPYKIIUSAM TPOU3BOTUTEIIS.
Jlanubie cobupanu ¢ momoluisko nporpammuoro odecrieduenuss BD FACS Diva.

2-1 oram. [Tpobupka ¢ kpoBbio Ne 2 BepTUKAILHO YCTAaHABIMBAJIACH B IITATUB, C
00enX CTOPOH OT KOTOPOTO PACIIONIAralIuCh aKyCTHYECKUE KOJIOHKU Ha PACCTOSTHUN
15 cm.

Puc. 1. Iloocomoska k saxcnepumenmy 6 1abopamopuu
Fig. 1. Preparing for an experiment in the laboratory

[Tocnme BbIIEyKAa3aHHOW  IOATOTOBKM  JAUCTAaHIMOHHO M3  KOMIIBIOTEpA
Ha4YMHaJach OJIOTYC TPAHCISLUS MPOTrpaMMbl My3bIKaIbHOM Tepanuu Ne 8.

My3bIKaJIbHO-aKyCTUYECKOE BO3/IEUCTBHE HA KPOBb B IIPOOUPKE MPOU3BOIUIOCH
B TeueHue 45 MHUHYT C WHTEHCUBHOCTHIO 55 J[0, MO OKOHYaHHIO KOTOPOTO
«O03BYYEHHasD» KPOBb OTIIPABISUIACH HA AaHAIN3 AHAJIOTUYHBIN IEPBOMY.

3-# oramn. Ilpoucxoann B M30JIMPOBAHHOM MOMEIICHNH, TJ€ KaKaas yJyacTHHUIIA
o0cieoBaHusl MO OTIAEIBHOCTH B KOM(OPTHOM MOJIOKEHUU CHUJl B TeueHue 45
MUHYT IPOCIYIIMBAJIA TPOrpaMMy MY3bIKaIbHON Tepanuu Ne 8 yepe3 HayIIHHUKH C
uHTEeHCUBHOCTBIO 55 JI0. I[lo okOHYaHWW TPOCTYNIMBAHUS KPOBH U3 JIOKTEBOU
BEHbI YYaCTHHUIIBI Opajiach MOBTOPHO U MO aHAJOTUYHOM CXEeMe OTIpaBisjiach Ha
aHaJu3.

INOJYYEHHBIE PE3YJIBTATBI
PesynbTarsl oOcienoBaHus BceX TpeX MPOO KPOBH KaXJO0M M3 yYaCTHMII ObLITU
3aHECEHbl B CHEIMAIbHYIO TaOJMIly, IS NPOBEIEHUS CPABHUTEIBHOI'O aHAJIN3a

(trabmuma 1). [lunamMuka 3HaueHUW OIICHUBAJIACH B MPOIICHTHOM COOTHOIIEHUU K
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3HAQUYEHMIO UCXOAHOTO MOKa3aTess Mo KaXI0M CyOrnonyJsiuu OTAEIbHO.

Ta6muua 1. Junamuka npoyeHmHno2o cOOmMHOULEHUS TUMPOYUMOE 8 KpOo8U 8
KOHmMpOJie, nocje NPamMoll aKyCmuueckol unmepseenyuell Ha kposw in Vitro (AUiIV)
u nocie ayouo mepanesmudeckozo 8o3oevicmausi (ATB)

Table 1. Dynamics of the percentage of lymphocytes in the blood in the control,
after Acoustic Intervention on blood in Vitro (AliV) and after Audio Therapeutic
Impact (ATI)

Jlumpouutrsl  JIumpouursl  JIuMEpoOUUTHI
KkpoBu (%0) KkpoBu (%0) KkpoBu (%0)
Tun Kieroxk KOHTPOJIb mnociae AUIV nocie ATB

Cell type Lymphocytes ~ Lymphocytes ~ Lymphocytes
in blood (%) in blood (%) in blood (%)
CONTROL After AliV After ATI

T-mumpouuTs
(CD3"CD19) 0-80% 66,4% 70% 67,6%
T- lymphocytes
Ne 1l B-nmumdouursr
(19+) 6-19% 14,6% 18,5% 14%
B- lymphocytes
Hatyp. «kniiepbn»
(16+ 56+) 7-20% 12,7% 18,8% 23%
Natural «killery cells
T-xeamepbl
(CD3"CD4"CD45") 31-51% 36,7% 33% 39,3%
T-helpers
Hurorokcnueckue
T-nmumpouuTsl
(8+) 19-39% 29,6% 41,7% 26,1%
Cytotoxic
T- lymphocytes
T-mumpouuTsl
(CD3"CD19) 60-80% 65,7% 77,1% 74,9%
T- lymphocytes
B-nmumgouuTsl
Ne 2 (19+) 6-19% 16,6% 13,6% 11%
B- lymphocytes
Haryp. «kuiiiepbn»
(16+ 56+) 7-20% 13,0% 11,5% 17,7%
Natural «killery cells
T-xeamepnbl
(CD3"CD4"CD45") 31-51% 35,5% 42,7% 31%
T-helpers
Hurorokcuueckue
T-nmum@pouuTsI
(8+) 19-39% 38,1% 43,1% 39,3%
Cytotoxic
T- lymphocytes
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B cooTBeTrcTBHE C MaHHBIMH, YKa3aHHBIMH B Tabimie Ne 1 ycTaHOBJIEHO, YTO
HCXOJIHBIC MOKA3aTeJIM MPOIEHTHOTO COOTHOIIEHUS JIMM(OIIMTOB B KOHTPOJIBHBIX
aHaJu3ax 000MX yYaCTHHUII 0OCIEAOBAHUS HAXOAATCSA B KOPUIAOPE HOPMBI.

BrisiBiieHO, yTO 00a BUJa MY3BIKaJIbHO-aKyCTHYECKUX BO3JICUCTBUN BBI3BIBAIM
pa3HOHAIPABJICHHYIO AUHAMHUKY IOKa3aTelield KJICTOYHOTO WMMYHHUTETa BO BCEX
cyomonymsanusix  JUMQOIUTOB, TMPH ITOM IO OTIACIBHBIM  ITOKA3aTENSIM
YCTaHOBJICHBI OJTHOHATIPABICHHBIC U3MCHCHHS.

Tak B 00euMX cepusAX BO3POCIHM MOKazaTenu T-mumgoyumos (CD3 CD19):
nocie AUV - B 1-ii cepun Ha 3,6%, Bo 2-ii cepun — Ha 11,4%,

nocie ATB - B 1-it cepuu Ha 1,2%, Bo 2-i1 cepuu — Ha 9,7%

B 1-ii cepun Ha0I01a10CHh TOBBIIICHUE TTOKA3ATENEH HAMYPAIbHbIX «KUTLIEPOSY
(16+ 56+) xak mociae AUIV na 6,1%, tak u mocine ATB - na 11,3%.

25,00%

20,00%

15,00%

10,00%

5,00%

0,00%

Puc. 2. Ilepsas cepus uccieoosanuil. JJuHamura yposHs HAMypaibHblX KIemox
«KUneposy 6 npoyenmax: 1 — 0o axycmuueckux mpanciayuii, 2 - nocie
aKycmuueckol unmepgeHyuu Ha Kkpoegw in Vitro (AUiV), 3 - nocre ayouo

mepanesmuueckozo 8o30eticmeausi (ATB)

Fig. 2. First series of research. Dynamics of the level of natural «killery cells in

percentage: 1 — before acoustic influence, 2 - after acoustic intervention on blood
in Vitro (AliV), 3 - after audio therapeutic impact (ATI).

Bo 2-i1 cepun o0cenoBanusi MpoOU30IUI0 KOPPEKITMOHHOE CHIKEHHE YPOBHS B-

mumoruToB 19+ B HampaBiIeHUH cepeauHbl KOpuaopa HOpMBL: nociae AUV - Ha
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3%, mocine ATB — 5,6%.

XapakTepHbIM sIBIsieTcs (DakT, 4TO TOJABIAIONIee OOJBITMHCTBO W3MEHEHUH
MoKa3aTeNel MPOUCXOIMIO B KOPUAOPE HOPMBI.

Tonpko TpW TPSAMBIX MY3BIKATBHO-aKyCTHUECKUX BO3JCUCTBUAX HAa KpPOBB
nokazarenu yumomoxcudeckux T-numgpoyumos (8+) HE3HAUNTEIHHO TMPEBBICHIH
HOpMY, JIOCTUTHYB 3HaueHuil B 1-ii cepum — 41.7%, a Bo 2-it — 43,1% npu
Kopuope Hopmbl 19-39%.

[Ipy  mpoBemeHMHM  PEIENTHBHOW  MY3BIKATBHO-aKyCTHUECKOH  aynIuo
WHTCPBEHIIMN TOJILKO OJMH IOKa3aTeiab Hamypaivhvie "kunnepwt”(16+ 56+)

BBIIIIEIT 32 Mpeebl Kopuaopa HopMbl (7-20%), nocturnys 3HaueHus 23%.

OBCYXJIEHME ITOJYYEHHBIX PE3YJIBTATOB.

B nenom pe3ynbTaThl MCCIENOBAHMS BBISABHUIM TEHIACHUHUIO K KOPPEKUUU
IUM(OIUTAPHOTO KJIETOYHOIO COCTaBa KPOBH B OTBET Ha MY3bIKAJIbHO-
aKyCTUYECKHE BO3JEUCTBUSA OOOMX THUIIOB: C YCHJIEHUEM HMMYHHBIX PEAKIHii
(T-numdouunToB, HATYpaJbHBIX «KWUJIEPOB») M C YKpeljeHueM OanaHca
aKTUBHOTO 4+ M HUTOTOKCUYECKOr0 8+ UMMYHHTETA.

N3BectHo, uto T-nmumpouutsl (CD3+CD19) yyacTByiOT B KIETOYHOM
MMMYHHOM OTBETE U B3aUMOJAECUCTBYIOT ¢ B-numdoruramu. LluTorokcuueckue
T-mumdponutsl (CTLs), SBASAIOTCS OAHUM U3 BaXHEUIIUX KOMIIOHEHTOB
KJIETOYHOTO MMMYHHUTETa, OOECHEeUNBAOIIErO 3allUTy OT OMYyXOJiel, a Takke
BHYTPHUKJIETOYHBIX BUPYCHBIX U OaKTEpHUaIbHBIX MMATOI€HETUYECKUX (PaKTOPOB.
[7,8].

Haxownen, HaTypanmbHble «KHuIepb» (16+56+) oOmamaroT CcrnocoOHOCTHIO
JTU3UPOBATh WHPUIIMPOBAHHBIC U OMTYyXOJICBBIC KICTKU-MUIIICHH. [9].

MexaHu3Mbl BBISIBICHHOW TEHACHIMH K YCHUJIEHHWIO WMMYHHBIX pEakIui
NPEACTABIAIOTCA PAa3HBIMM B 3aBUCUMOCTH OT cmoco0a My3bIKaJbHO-
aKyCTHYECKOTO BO3/ICUCTBH.

B  cmywae ayamo — TepameBTHMYECKHMX ~ BO3JEHCTBHIA  cpabaThIBaeT
HEUPOTOPMOHAJIBHBIM MEXAHW3M, KOTOPBIM 3aIlyCKaeTCsi Yepe3 CIIyXOBYIO
CEHCOPHYIO CHCTEMY, OKAa3bIBas [ajie€ BIIMSHUE HAa HWMMYHHYIO CUCTEMY H
romeocras [5, 6].

[Ipu mpsIMBIX MY3bIKaJIbHO-aKyCTUYECKUX MHTEPBEHIUSAX HA KPOBb In  Vitro
DHEPrus 3ByKa BO3JCHCTBYET HA MHOYKECTBO KJIETOUYHBIX JIEMEHTOB, TAKUX KaK
IPaHyJOLMTHI,  JUMQOIUTHI,  T'€MOMO3TUYECKHE  CTBOJIOBBIE  KIIETKH,

SPUTPOIUTHI, TPOMOOITUTHI, a TAK)KE HA JKUJKYIO 4acTh KpoBH. M3BecTeH dakt
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YBEJIMYCHUS HACHIIIICHUS KPOBU KHUCIOPOOM MPH BO3ACUCTBUU 3BYKOM in Vitro
[10]. Dt 3ddexTl MOryT CHOCOOCTBOBATH YCHJICHHIO IPOH(epaTHBHOM
AKTUBHOCTH KJICTOK, HapsAy C YCHUJICHHBIM TOCTYIJICHUEM T'€MOITO3TUYECKUX
POCTOBBIX (PAaKTOPOB B IJIa3My KPOBH, BBI3BAaHHBIM aKyCTHYECKUMH TOJISIMU, a
TaK)K€ aKTUBH3AIMEH KJIETOYHBIX MPOIIECCOB 3a CUET CIOKHBIX IHEPTETUICCKUX
BO3/ICIICTBHI PE30HAHCHOTO XapakTepa.

JlanHble  TUMOTETHUYECKHE  MPEAMNOJOXKEHUus  TpeOyroT, Oe3yCIOBHO,
JIOTIOJTHUTETHHBIX HCCIICTOBAaHUH.

BbIBO/IbI.

1. My3bIKabHO-aKyCTUYECKUE WHTEPBEHUMU NPH TPAHCISAUUAX Ha KPOBb in
Vitro, W aHaJOrM4YHbIE ayAHO TEpPaleBTHUYECKUE BO3JEUCTBUS,  BbI3bIBAIU
COMOCTaBUMYIO [0 3HAYEHHUSM pa3HOHANPABIECHHYI0 JHHAMHUKY IOKa3aTeleu
KJIETOYHOI'O MMMYHHUTETa BO BCEX CYONMOMYJSAUUAX JUMQPOLMTOB, IPU 3TOM IO
OTZEJIbHBIM TOKA3aTENsIM yCTAHOBJIEHbI OJHOBEKTOpPHBIE M3MEHEHUs. Tak B 1-i
cepuM HaOIIOAAIOCH MOBBINIEHUE TOKa3aTelell HaTypalbHBIX «KWILIEpoB» (16+
56+) xak mocie AUV Ha 6,1%, tak u nociae ATB - na 11,3%.

2. B unemnom BbIsSBIEHA TEHACHLUMS K KOPPEKIUH JHUMQPOLHUTAPHOIO
KJIETOYHOT'O COCTaBa KPOBU B OTBET HA MY3bIKaJIbHO-aKyCTUUYECKUE BO3ICHCTBHUS
0o00OMX THUIOB: C YCWJIEHHMEM HMMMYHHbIX peakuuil (T-nmumdonuTos,
HATypaJbHBIX «KIJLIEPOB») W C YKpelieHHneMm OanaHca aKTUBHOTO 4+ W
LUTOTOKCUYECKOTO 8+ UMMYHHTETA.

3. BaxHbIM UTOrOM MpeABAPUTEIBHBIX HCCICAOBAHUM SIBISETCA TOT (aKT,
YTO AKTUBU3AIMUS TOKa3aTelied KJIETOYHOr0O MMMYHHUTETa MOCIE MY3bIKAJIbHO-
AKyCTMYECKUX BO3JCHCTBHI B I1IEJIOM HE BBIXOAWIA 33 MPEAENbl KOPUAOpA
HOPMBI. DTO JlaeT HAAEXKIy Ha TO, 4TO B OyAylIMX OMOTEXHOJOTHUSIX yIacTCs
MUHUMU3UPOBATh OOOYHBbIE A(PEKTHl B BUJAEC THIEPUMMYHHBIX COCTOSIHUM U
AJUIEPTUYECKUX PEAKIIUH.

JInst yTOYHEHUsT MEXaHU3MOB BBISBICHHBIX 3((EKTOB W HA0Opa MAHHBIX IS
JIOCTOBEPHOI CTaTUCTUKHU HEOOXOIMMBI JaabHEeUIne yrayOJeHHbIC
UCCJIEI0BAHUSI, KOTOPBIE BIOCIEACTBUU MOTYT OTKPBITh pPE€aibHbIE BO3MOMXKHOCTH,
UCIIOJIb3Yysl O€30MacHble JIETKO BOCIPOM3BOJUMBIE MY3bIKAIIbHO-aKyCTUUYECKUE
BO3/CHUCTBUsI, BIUATH HA KJICTOYHBI UMMYHHBIM OTBET, UI'PAIOLIUN BaXXHEHIIYIO
poJIb B 00ph0e ¢ MHPEKIIMOHHBIMH 3a00JICBAHUSIMU U OHKOJIOTHECH.

PazpaboTka momoOHON JiIe4eOHO-TPOPHIIAKTHUECKOH TEXHOJOTHUH  MOXKET

OKa3aTbCAd TMOJIE3HOM JUIi MHOTHMX OTpaciied MEIUIHUHBI W HaWTH [IHPOKOE
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IMPUMCHCHHUC.

NEPCHEKTHUBBI PABBUTHUS AKYCTUYECKHUX BUOTEXHOJIOT U

B 1menoM, oCHOBBIBasiCh Ha pe3ysbTaTax HalIMX PAOOT MPEABIAYIIUX JET U
JAHHBIX  JIATEpPaTypbl, Mbl BHUAUM HECKOJbKO OCHOBHBIX HAalpaBJICHUN
JAIbHENIIIETO Pa3BUTUS aKyCTHUYECKHX OMOTEXHOJIOTHI B MEHUIIHHE.

1. Pazpabomka u KIuHUYeCKUE UCHLIMAHUA  OUOAKYCHIUUECKOU
aymozemomepanuu. Kaxk OIWMH W3 BapuaHTOB MPOAOJDKEHHS HAYaThIX
UCCIICOBAaHUM W TEPEBOJA MOJYYEHHBIX JAHHBIX B IPAKTUYECKOE pYyCIo,
BO3HMKJA HJEs pa3pabOTKHM METOoJa IMepeuBaHus COOCTBEHHOW KPOBH, MOCIIE
NpoIeAyphl akycThuueckon Oumoctumyssiuu. [lepenvBanue cOOCTBEHHOM KpOBHU
WM ayToreMoTepanus — 3TO M3BECTHBIM B MeauuuHe ¢ Havana 20 Beka
0e30macHbId METO/] AKTUBALIUK PE3EPBHBIX BO3MOKHOCTEH OpraHu3Ma.

OT mnpuMeHeHHs OHOAKyCTHUYECKOW ayTOTeMOTEpanmuyd MOXKHO  OXHUAATh
cienytonue 3 HEeKThI:

v ONITHMH3AIMIO ¥ OMOJIOKEHHE KIIETOYHOTO COCTaBa KPOBH

V' AKTMBH3AIMIO JIEHKOIIMTOB U JTMM(OIHUTOB

v' TloBblllIeHHEe IMMYHHOTO MTOTCHITHAIA M HECTICIN(UUCCKON PE3UCTEHTHOCTH
OpraHu3Ma

v OGHOBJIEHHE TKAaHEH )KU3HECHHO BaKHBIX OPraHOB

v' 3aImycK BOCCTAHOBUTEIBHBIX M aHTH-3MKMHTOBBIX PEaKInii

2. Pazpabomka u KJIUHUYecKue UCHBIMAHUA HEeUHEA3UBHOU
Ouoakycmuueckou 2emocmumynAayuu C 1LEIBI0 IOBBIIEHUS aKTHUBHOCTH
KJIETOYHOTO MMMYHHUTETA W TOCIEAYIOIIMM IPUMEHEHUEM II0 TMOKAa3aHUsM B
KJIMHUKE BHYTPEHHUX OOJIE3HEM.

3. Hcnonv3oeanue axycmuuecKux mexXHOJ02UI C Ueabl0 ORMUMU3AUUU
npoueccog 1adopamopHo2o 6blPAMUEAHUA OUOI02UYECKUX MKAHEIl.

HeobxoaumocTh panbille MHTEHCHUBHO pPa3BUBATh JAHHBIC HAINpaBICHUS HE
BBI3BIBAET COMHEHMI, TaK KaK Ha BBIXOJAE MbI CMOXEM IOJy4aTh MPOPHIBHBIC
Je4eOHO-TIPODUIAKTUYECKIE U OMOTEXHOJIOTHYECKUE TMPOIYKTHI, C IIHPOKUM
UCIIOJIb30BAaHUEM B MEJIMLIMHE, CEJIbCKOM XO3SHUCTBE M JAPYyrux cdepax
KU3HENIEATeIbHOCTH COBPEMEHHOIO 00I1IeCTBa.

Takast nepcrieKkTBa BIIOJIHE pealibHa, OO MUP MY3BIKM U 3BYKOB MPEACTABISIET
co00if LIEHHOCTh HE TOJBKO, KaK YHHBEpPCAJIbHBIA SI3BIK OOIIEHUS, BBIPAXKEHUS
YyBCTB M OMOIMUWA, HO U KaK BUTaJdbHas (U3MYECKash JHEPrusi, pasyMHOE

HCIIOJIB30BaHHC KOTOpOﬁ CYJIUT OI'pOMHBIC MCIAWIUHCKHC, TICUXOCOHUAJIBHBIC H
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TAJJAHTJIMBBINA YEJOBEK TAJIAHTJIUB BO BCEM —
JOKTOP MEIMIIUHCKUX HAYK, IPO®ECCOP A.M. BACUJIEHKO.
Cobcmeennbiii koppecnondenm sxcypHana « Meouyuna u Mckyccmeoy

Huxonaii Xpycmanes

JlaHHBIN 04YepK IIOCBSALICH
3aMEUYaTeIbHOMY Y€JIOBEKY, N3BECTHOMY
YYEHOMY, KOTOPBIM HE TOJIBKO BHEC
3HAYUTEIIbHBIM BKJIAJ B  TEOPUIO U
MPAKTUKY OTECYECTBCHHOM MEIUIINHBI,
HO M CyYMEI CEpbe3HO IIOMOYb
CTaHOBJICHUIO HOBOTI'O ae4eOHo-
npO(PHUIIAKTUYECKOTO  HaNpaBJICHUs B
Poccun - HayuyHOU My3bIKOTEpAIUH.

Peur ummer o0  Bule-Ipe3HACHTE
npodeccrnoHanbHOM accouraluu
pedaexkcorepaneBToB, 3aCITy’)KEHHOM
Bpaue PD, nokTope MEIUIIMHCKHUX HAYK,
npodeccope Anekcee MuxaiaoBude

Bacuienko.

BocnomMunanusimu  genutcst pektop AKaaeMuud MEAMIIMHCKON peabuivTanuu,
KIIMHAYECKOW TICUXOJIOTUN U MY3bIKOTEpanuu J1.M.H., mpodeccop C.B.Iymapmkan.

«lamexkmit 1988 1., MockBa, 63-1 KIuHMYecKas  OonbHHIIA, 11-€
aJIeproJiornyeckoe oTaelieHrue. B HeOoNbIIOW OpJIMHATOPCKOM  CcOOMparoTcs
NalyeHTsl, Ooserone OpoOHXUaNbHON acTMON B Tskenoil ¢opme. Kaxnplil Beuep s,
MOJIO/IOH, MOJIHBIM SHTYy3Ha3Ma Bpay, MPUXOAMI CIOfa, YTOOBI peaTu30BaTh UJICI0, C
MOMOIIbIO BOKaJa U MPaBUJIILHOTO MEBYECKOTO JBIXaHUS MOMOYb OOJIHBIM acTMOM
YIIYUYIIUTh COCTOSIHUE 3[0POBbSI.

Takast uaest npuiiia, KOHEYHO, HE CITy4yallHO, TakK Kak M0 BTOPOMY 0Opa30BaHUIO 5
ONIEPHBIN MEBEI] U MPENOaBaTeNb, & B TOT MEPUOJ BPEMEHU MAPAILIEIBHO MPOXOINI
CTaXXUPOBKY B akanemuieckoM boibimom tearpe CCCP.
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Hukorga ne 3a0yny mnepBoe 3aHsaTue. [lanMeHThl cTapaTeiabHO BBITOIHSIOT
YIPa)KHEHUSI U BBIBOJIST 3aJIJaHHBIE JIeUeOHbIE MEJIOJIUU.

JlenukaTHO OTKpPBIBAETCA JIBEPh, 3aXOAUT UMIIO3aHTHBIN YEJIOBEK B O€JIOM XajaTe U
TUXO caguTcsi B yrojike. Kakoe-To Bpemsi OH ¢ MHTepecoM HaOJoJaeT 3a XOI0M
IpOLEAYpPhl, 4 IMOTOM THXO HA4YMHAET NOANEBATH TIpynne. bonbHBIE Haxe u
IpEeICTaBUTh HE MOTJIM, YTO B OJTHOM aHCcaMOJe C HUMHU MOET 3aBeIyIonii kadeapoil
pednekcorepanmun  MOCKOBCKOTO — MEIMKO-CTOMATOJOTHYECKOTO  YHHUBEPCUTETA,
npodeccop A.M.BacuneHnko, ubsd KIMHMYECKas Oa3a pacrnojiarajiach B JaHHOU
OOJILHUIIE.

Nmenno Anekceil MUXailJIOBUY CyMeJl Cpa3y OLEHUTh NMEPCHEKTUBHOCTb HUKOMY
HE M3BECTHOIO TOIJA METOAA JICUEHUS IIEHUEM, MOMOI YTBEPAUTH KIMHUYECKYIO
nporpaMmMy W TpPEeIOoCTaBUIl CBOKO Kadenpy sl HCCIEIOBAaHUN, KOTOpHIE
BIIOCJIEICTBUHU YBEHYAJIUCH POXKIECHUEM BOKaJIOTEPAIINH, ne4eOHo-
NPOPUIAKTUYECKOTO METO/Ia, CTABIIEr0 M3BECTHBIM CETOAHS MPAKTUYECKH BO BCEM
Mupe, Onarojapsi yHuKaibHOU 3 (PEeKTUBHOCTH.

OTTyzaa monuio pa3BUTHUE BCEM COBPEMEHHOW HAYyYHOW MY3BIKOTEpAIWH, 38 YTO MBI
Oynem Bcerma 6e3mepHo OsaromapHbl Ajekcero Muxainosuay. Hy, U koHedHo,
MOHSATh, @ TeM Oosiee OECKOPBICTHO MOAJAEPHKATh YTO-TO HOBOE, MOT TOJIBKO TAaKOU
HEOPJMHAPHBIA U JOOPBIN YeTOBEK, KAKUM siBIIsieTcs npodeccop BacuneHkoy.

Anekceli MuxalnoBud poAWICS B MHTEJUIMTEHTHOW MOCKOBCKOW ceMbe B 1945
rogy. OH ¢ 0co0oil TerIoToO BCIIOMUHAET CBOIO 0alyiiKy, KoTopas BOJWJa
MaJIEHBKOTO BHYKa B bosbmmon tearp. HaBepHoe, Torna, B JajJeKkoM JIETCTBE, CTaJla
dbopmupoBaThCs 000Bb MaTbYMKa K UCKYCCTBY, B OCOOCHHOCTH K MY3bIKE€ U BOKAITY.

TpynoByr nearensHocTh A.M.Bacuienko Hadasn paHo, ¢ 16 JeT B JOJKHOCTH
cTapuiero mnpemnaparopa kadeapsl HopMaibHOW ¢uzuonorun 2-ro MOJITMU um.
H.N. TluporoBa (HbiHE Poccuiickuii  HallMOHAJIBHBIA  KMCCIIEI0BATEIBCKUM
MEIUIMHCKUN YHUBEPCHUTET). 3aKOHUYMI JaHHOE yueOHoe 3aBeleHue oH B 1969 r. c
TUTIIIOMOM  «Bpad-OMoO(HU3UK», TpU ITOM YK€ B CTYIACHYECKHE TOABl Hadaml
3aHUMAThCSl HAay4YHOW paboToi B abopaTopuu MOAKOPKOBBIX CTPYKTYp MO3ra
HNuctruTyTa HOpMaIbHOU U TaToorudeckoit pusnonorun AMH.

C 1974 1o 1980 r. Anekceii MuxaiinoBuu pabotan B MHcTUTyTE OMOPU3UKU
Munsznpaa CCCP B 10/KHOCTA MIIAJIIIETO HAYYHOTO COTPYJHMKA, TJI€ 3aHUMAJICA
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npobsieMamMu  (PU3HOJOTO-TUTUEHUYECKOTO HOPMHUPOBAaHUS TIpU  paboTe Jrojei
B OKCTPEMaJIbHBIX YCIOBHUSX.

[ToaToit  Teme B 1978 r. ycnemHO — 3alUTUA  KaHAWJATCKYIO  JIHCCEPTAIUIO.
NHTeHcuBHas Hay4Has pa0oTa HE TMOMeEIIajia MOJOJOMY YYEHOMY AaKTHBHO
y4acTBOBaTh B XYJA0KECTBEHHON CaMOJIEATEIHLHOCTH, YTO OH JICJIall C YOBOJIbCTBHEM
u He Oe3 ycrexa. [Ipu 3TOM emy XOpoIlo yaaBajcsi HE TOJIBKO MY3bIKaIbHBIN, HO H
Pa3rOBOPHBIM KaHP.

[IprueM B mociegHeM OH Tak Ipeycren, 4yTo AJyiekces: BbIOpai JJii COBMECTHBIX
BBICTYIUICHUN B MHCTUTYTE OMO(DU3UKH BBIJIAIOIIMICS aKTep TeaTpa U KuHO EBreHuit
JIeoHoB.

Ha cnumxe mapoomwwiii apmucm CCCP Eeeenuii Jleonog u e2o napmuep no

gblcmynienuo, M.H.c. uncmumyma ouoghuszuxu Munzopasa CCCP A.Bacunenxo.

BricTymieHne cocTosioch W MPONUIO HA ypa. DTO OBLT YK€ CIICHHMYECKHH yCTeX.
Ho Henapom roBopsIT, TalaHTIMBBIN YEIOBEK TaJIaHTINUB BO BCEM.
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B 1989 r. A.M. BacuwieHKO 3alUTWil JOKTOPCKYH JHCCEPTALMI0O IO TEeMe
«DU3NOJIOTUYECKHE OCHOBBI JJIEKTPOIMYHKTYPHOH TPO(PHUIAKTUKUA CTPECCOPHBIX
HapyleHui GyHKIUA OpraHu3Ma», B KOTOpoH Oblia copMyIrpoBaHa KOHUEMIHUS O
CTPECC JIMMUTHUPYIOLIEM JIEUCTBUU CTUMYJISLIMM TOYEK aKyIIyHKTYPHI.

Anekcelt MuxalioBUd [Jajd  COOCTBEHHOE OIpeneneHue pedieKcoTepanuu,
pa3paboTal HOMEHKJIATypy €€ METOAOB, OOOCHOBaJl €CTECTBEHHOHAYYHYIO
MHTEPIPETALUIO Psia BaKHBIX MOJIOKEHUN TPATUIIMOHHON BOCTOYHON MEAUIMHBI.

C 1991 r. B Teuenue 15 ner pykoBoaui kadeapoil pedaekTOpHOU U MaHyaJIbHON
Teparuu dakynbTeTa MOCJIEIUTIIOMHOTO oOpa3oBaHuUs MockoBCKOro
roCyJJapCTBEHHOTO MEJIMKO-CTOMATOJIOTMYECKOT0 YHUBEPCUTETA.

Cnucok nyonukanuii npogeccopa A.M. Bacunenko Bneuatnser. OH cocTaBiseT
260 HauMeHOBaHUM, B UX YUCIIC€ KHUTU, Y4€OHUKHU, MOHOTrpaduu, pyKOBOJICTBA, [
aBTOPCKHUX CBUJETEILCTB U MATCHTOB, 12 METOAMYECKUX PEKOMEHIAIMNA M TOCOOUIt
Il Bpadeu, 2 MEIUIMHCKHAE TEXHOJOruu. [log HaydHbIM pPyKOBOACTBOM AJeKces
MuxaitnoBuua 3amuinieHa 21 kaHaumaTtckas JuccepTanus, OH ObUl HAayYHBIM
KOHCYJIbTAHTOM TPEX JOKTOPCKUX JUCCEPTALIUMN.

A.M. Bacunenko ObUI OCHOBAaTE€JIEeM U TJaBHBIM PEIAKTOPOM >KYpHAJIOB
«Pednekcotepanus», a Takxke «Pedrexkcorepanus U KOMIUIEMEHTapHAs MEIUIIUHAY.
B Hacrosiiee Bpemsi OH  SBISETCS  BUIIC-TIPE3UJECHTOM MpodeccuoHanbHOM
accoruanuu pedexcorepaneBToB.

Ho camoe rmaBHoe Anekcei MwuxailioBud, He HM3MEHSET cebe, Kak M paHbIIe,
MOXET CIETh C y/IOBOJbCTBUEM XOPOIIYIO MECHIO B KPYTy APY3€il WU MPOUYUTATH C
OTOHBKOM OJIMH M3 paccka3oB M.301IEHKO.

[Ipodeccop BacuieHkO TOBOPUT, YTO YEJIOBEK JIOOSIIMA W TMOHUMAIOUIUN

HCKYCCTBO - 3TO HACTOSIIUN YCJIOBCK, 1 C HUM TPYAHO HC COrJIaCHUTBLCH.
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BBIXOJAUT B CBET HOBAS KHUT'A «IETCKAS MY3bIKO-APT-TEPAIIUS»

ABTOp KHUTHM, KaHAWAAT TICUXOJIOTMYECKUX HAaYK,
H.1.Epemnra npodeccop Epemmuna Haranss BaHoBHa, u3BecTHa
NETCKASA CBOMMH MHHOBAITUSIMU B 00JIACTH MY3BIKAJIHLHOW TEpanmuu
MVY3bIKO-APT Y JIETCKOW NICUXOJIOTUH HE TOJIBKO B Poccun, HO U ajieko
TEPATTA 3a €€ MpeaeiaMu.
B bosbmuM  JOCTOMHCTBOM JAHHOTO TpyJa SBJISAETCS
| CHUCTEMHOE M3JIO)KEHHE BO3PACTHOM MCUXOJOTHH JIETEH, C
LIEHHBIMA PEKOMEHJALMUSAMHU IO ICUXOJUATHOCTUKE H
ONTUMAJBHBIM CXE€MaM [MPAKTAYECKOTO0 MNPUMEHEHUS
METOJIOB MY3BIKO-apT-T€paliMi € Y4YE€TOM BO3pacTa

pebenka. IlogpoOHO  paccMaTpuUBAKOTCS  BOIPOCHI

Mockea 2024

ATUOJIOTUH, IIaTOreHes3a u BOCCTaHOBUTEIBLHOU
KOPPEKIIMU CTPECCOB, INCUXOCOMATHUYECKHUX PACCTPOMCTB, ayTH3Ma, HEBPO30B M
JIPYTUX aKTyaJbHBIX MpoOJeM JeTcKoro Bo3pacta. Kak mpeicTaBUTENb IIKOJIbI
HAyYHOW MY3BIKOTEPANUHU, ABTOP KHUTHU C JOKA3aTEJbHBIX MO3WULHMN paCCMATPUBAET
crenu@uKy BO3JICUCTBUS 1[BETA, MY3bIKHM, & TaK)K€ Pa3UYHBIX BUJIOB UCKYCCTBA Ha
JUYHOCTh pebenka. Omnucanbl Hanbonee H>G(PEKTUBHBIE TEPEOBBIE METOABI U
TEXHOJIOTUM MY3BIKO-apT-Tepanuu. BrnepBble B MUPOBOW NPAKTUKE IMPEICTaBIICH
IIPOTOKOJI MY3bIKaJIbHOM TEPANIUUA CTPECCOB U HEBPOTUUECKUX PACCTPOMCTB, KOTOPHIU
B COBOKYITHOCTH C KJIMHUYECKHUMU pa300paMu KOHKPETHBIX CIIy4aeB U3 MPAKTUKH, a
TaKXe MPWIOKEHUSIMU B BUIE: «[lcuxonozuueckue mecmvl U Ux uUHmMepnpemayusy,
«l'omosvle ucposvle cyenapuu 051 NCUXOJLOSUYECKOU KoppeKyuu oemeu» u op. -
JIEJIAET 3Ty KHUTY MTOJHOLEHHBIM HE HMEIOIMM aHAJIOTOB PYKOBOJICTBOM.

Knura «Jlerckas my3bIKo-apT-Tepanus» MpeIHa3HadeHa JJIsl [ICUXO0JIONOB, BpadeH,
KOPPEKITMOHHBIX TEJarOr0B, MY3bIKOTEPAIEBTOB, COIIMAIBHBIX PeaOUINTOIOTOB, apT-
TEpareBTOB, MY3bIKAHTOB, XYyJIO0KHUKOB, CTYJCHTOB mpodmibHbIX By30B, a Takxke
IIMPOKOM YHUTATENBCKOW ayJIUTOPUM, KOTOPYIO HMHTEPECYIOT BOIPOCHI  BIIMSHUA

MY3LIKH, ) KUBOIIMCHU U APYTHUX BUAOB HCKYCCTBA HA 3J0POBLE U IMYHOCTD YCJIOBCKA.

3AKA3ATDH KHUT'VY: ten. +7 916-882-89-99; email: medart888@yandex.ru
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A NEW BOOK, “MUSIC & ART THERAPY FOR CHILDREN” IS PUBLISHED

The author of the book, a Philosophy Doctor, Professor
H.H.Epemnna Natalya lvanovna Eremina, is known for her innovations
NETCKAA in the fields of music therapy and child psychology not
\ D415 (O SN =R only in Russia but also far beyond its borders.
TEPATTUA The advantage of this work is a systematic presentation
~ of the developmental psychology of children, with
+ valuable recommendations on psychological tests and
optimal schemes for the practical application of music
and art therapy methods according to age.
The issues of etiology, pathogenesis, and restorative
correction of stress, psychosomatic disorders, autism,
neuroses, and other pressing problems of childhood are
discussed in detail. As a representative of the school of scientific music therapy, the
author of the book, from an evidence-based perspective, examines the specifics of the
impact of color, music, and various types of art on a child’s personality. The most
advanced methods and technologies of music and art therapy are described.
For the first time in world practice, a protocol for music therapy for stress and
neurotic disorders is presented, which is combined with clinical analyses of specific

Mockea 2024

cases from practice as well as applications in the form of “psychological tests and
their interpretation”, “ready-made game scenarios for psychological correction of
children”, etc., making this book a complete and unparalleled guide.

The book “Children's Music and Art Therapy” is intended for psychologists,
doctors, special education teachers, music therapists, social rehabilitation therapists,
art therapists, musicians, artists, students of specialized universities, as well as a wide
readership who are interested in the influence of music, painting, and other types of
art on human health and personality.

ORDER A BOOK: tel. +7 916-882-89-99; email: medart888@yandex.ru
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IKCKJ/IIO3UBHBIE YYEBHBIE KYPCbI
JlucTaHIIMOHHBIE KyPCBHI IIEPETIOATOTOBKH € ITOJYYEHUEM JUILJIOMA IICUX0JIOTa U

CrieUaNIM3alMel 0 My3bIKOTEePaIUu UM apT-TePanuu 1o BeIOOpY.

Onun kypc - 1Be npogeccun!

B o0pa3oBaTe/ibHOM NMPOEKTE YYACTBYIOT 3 aKaJeMHUN:
1. Akanemus MEIUIIMHCKOW peaOuINTalNU, KIMHUYECKON IICUXO0JIOTUN U
My3bikoTepanuu (Poccus)
2. Poccuiickas akageMus MeIMKO-coluanbHoi peadbunuranuu (Poccus)

3. EBporetickas akajeMus: My3bikanbHO# Tepanuu (EU)

PeaibHBIH IAHC MOJYYUTH MEKAYHAPOIAHBIN IUIIOM B padoTy 3a pyoexom!
https://doctor-art.ru/uchebnye-kursy.html

Kypnain «MennuuHa u UckyccTBO» - HAy4YHOE pelieH3upyeMoe U3aHue
Konmakmui: 143072, MO, Onunnoso, noc. BHUMCCOK, yn. Hpyx0s1 2, mom. 716 (8 aTax)
Aopec ogpuca 6 Mockse: 119002, Mocka, Maubrii BrnackeBckuii mep., 1om 6, mom. 1
ten. +7 926-556-05-50 +7 916-882-89-99 email: medart777@yandex.ru
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