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Abstract

Of the available theories of nursing, Jean Watson's theory of caring for a person occupies a worthy place among them.
We present a theoretical-reflective essay, conducted in a dialectical process between relevant literature, theoretical framework and
reflection.

Watson's theory of care has found wide application in the field of nursing, from nursing education to successful use in nursing
care practice. It is also important that the theory realize its potential in research in the field of nursing.

Considering the international experience of implementation and application of J.Watson's theory, there is a benefit and
effectiveness of its use in education, science and practice areas in Kazakhstan. The concept of the theory, based on the humanities,
will help to support nurses, teachers, and nursing researchers in creating the necessary environment of spirituality to apply Watson's
theory more effectively in patient care. Watson's theory of human care can be a foundational guide for enriching human relationships
and creating an environment of care and healing.
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Introduction

Beginning in the 1950s, scientific theories of
nursing began to appear in the United States and later in
Europe, whose authors attempted to present their vision
of the essence and basic provisions of the profession.
The period between 1950 and 1990 was one of the most
important phases in the development of nursing science
as such. From the time Florence Nightingale organized
vocational education for nurses in England and
expounded her ideas on nursing until about 1950, nurses
acquired and consolidated most of their knowledge
through the master-apprentice system [1].

Subsequently, nurses refined this knowledge
through personal experience. Then, in the first decades
of the twentieth century, nursing faced a number of acute
problems: the low level of teaching, the shortage of nurses,
and the unsatisfactory state of nursing in hospitals. The
most important task of developing the problems was to
determine what, in fact, should be taught, and addressing
this challenge provided the impetus for the first models
of nursing. The middle of the century brought to the fore
the growing dissatisfaction of the medical community
with the fact that nursing was becoming increasingly
integrated into the scope of practice of physicians and
they, in turn, gradually began to control nursing activities.
As a response to this control and to the growing distrust
of nursing competence, nursing leaders began to develop
theories and models that could clarify what the nurse's
duties and responsibilities were. All of the early theories
evolved as answers to the question of what nursing is
and what is the foundation of knowledge required of the
future nurse who is deeply aware of the nature of her
profession and her tasks [2].

Jean Watson — a nursing theorist

Jean Watson is an American nurse theorist and
nursing professor known for her Philosophy and Theory
of Transpersonal Care. Her theory of transpersonal care
has made her one of the most prominent personalities
in the field. The basis of his thinking is the need to
avoid dehumanizing the patient because of the great
bureaucratization of health care systems. Margaret Jean
Harman Watson, PhD, RN, AHN-BC, FAAN, was born
in 1940 and grew up in the small town of Welch, West
Virginia, in the Appalachian Mountains. Watson attended
high school in West Virginia and then the Lewis Gale
School of Nursing in Roanoke, Virginia, from which she
graduated in 1961. Jean Watson made rapid progress
in her nursing education, earning a bachelor's degree in
nursing in 1964, a master of science in psychiatric and
psychiatric nursing in 1966, and a doctorate. She received
a degree in educational psychology and counseling from
the University of Colorado at Boulder in 1973. She is
a widely published author and the recipient of several
awards and honors, including the Kellogg International
Fellowship in Australia; the Fulbright Research Award
in Sweden; and 10 honorary doctorates, including
seven from international communication universities in
Sweden, Great Britain, Spain, Japan, British Columbia
and Montreal, Quebec, Canada [1,2].

Jean Watson's first book was titled Nursing: The
Philosophy and Science of Caring (1979) and was written
from her notes for an undergraduate course she taught
at the University of Colorado. Yalom's 11 healing factors
prompted Watson to think about the 10 caring factors
that have been called "central to nursing." Watson used
the 10 caring factors in her early work, but later she

The early 1960s were marked by a growing
awareness of the importance of the existence of theories.
This culminated in the publication in 1961 of an official
document in which the American Nursing Association
defined nursing as a profession in its own right and
which recorded that one of the most important goals
in the development of nursing was the creation of ANA
(American Nursing Association) theories. This stimulated
further discussion about the development of nursing
theories, which led to considerable activity in the decades
that followed. In the second half of the 1960 s, there was
a dramatic leap in the United States: from individual
attempts to express their own opinions, nurses moved on
to creating generalizable theories. This included trying to
answer the questions of what kind of theory was needed,
what should characterize that theory, and what kind of
science nursing was, basic or applied [1,2].

The years 1971-1975, which are characterized
by the formation of theory structures, and 1976-1980 are
considered a period of reflection, the scope of theories
was expanding and by the late seventies American
nursing educators had gained some experience with
nursing theories, either through discussion or by
introducing nursing theories or models into the teaching
process. It was around this time that Watson's first book,
Nursing: The Philosophy and Science of Nursing (1979),
was published [3,4].

The aim of this study was to evaluate and
analyze the use of Watson's theory in nursing education,
science and practice.

included "caritas," making a clear connection between
caring and love [3,4]. This book was reprinted in 1985
and translated into Korean and French. The next book,
Nursing: Human Science and Human Care-A Theory of
Nursing, was published in 1985 and reprinted in 1988
and 1999. In this book, Watson described the conceptual
and philosophical problems of nursing. Her second book
has been translated into numerous languages [5]. Her
third book, Postmodern Nursing and Beyond (1999), was
presented as a model for bringing nursing practice into
the twenty-first century [6]. Watson recounts two life-
changing events in her life that contributed to the writing
of the book. In 1997 she experienced an accidental
injury that resulted in the loss of her left eye, and shortly
thereafter, in 1998, her husband died. Watson states that
she is "trying to integrate these wounds into her life and
work." This book has been translated into Portuguese
and Japanese. Watson received the American Journal
of Nursing's Book of the Year Award for her book, Tools
for Assessing and Measuring Caring in Nursing and
Health Sciences (2002) [7]. The book is a collection of
21 tools for assessing and measuring care. Her fifth
book, The Science of Caring as a Sacred Science
(2005) [8], describes her personal journey to deepen her
understanding of the science of caring, spiritual practice,
the concept and practice of caring, and the work of caring
and healing. In this book, she leads the reader through
thought-provoking experiences and the sanctity of
nursing, emphasizing deep inner reflection and personal
growth, communication skills, use of self-transcendence,
and attention to both the science of caring and healing
through forgiveness, gratitude, and surrender.
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This book won the American Journal of Nursing's
2005 Book of the Year award. In addition to these
books, other works written include Measuring Caring:
An International Study of Caritas as Healing (Nelson &

Watson, 2011), Creating a Caring Science Curriculum
(Hills & Watson, 2011), and Human Caring Science: A
Theory of Nursing (Watson, 2012) [9].

Jean Watson's Theory of Human Caring and 10 carative factors

Watson developed her theory of human care
between 1975 and 1979, when she was associate dean
at the University of Colorado. Jean formed from her own
views on nursing as well as from her doctoral research
experience in educational, clinical and social psychology.
She attempted to give meaning to nursing as an evolving
discipline and a distinct medical profession that has its
own unique values, knowledge, and practices, as well
as its own ethics and mission to society. Watson says
that participation in the integrated academic nursing
curriculum has also helped her work. Trying to find
common meaning and order in the work of nurses that
transcend environments, populations, and specialties was

also her focus. She believed that the values of nursing,
knowledge and practice of nursing are directed toward
subjective inner healing processes and the life world of
the experiencer. This required a unique art of caring. And
the uniqueness of caring was defined on her part by a
whole system of “carative factors,” that complementary to
traditional medicine, but in stark contrast to the “curative
factors”. This emerging philosophy and theory of human
care sought to balance the orientation of medicine
by giving nursing a unique disciplinary, scientific, and
professional position [10,11].

1.Creating a humanistic-altruistic value system.

= To uphold these very values by practicing love, compassion, and balance toward self and others. Through
these, positive care is provided and an effective nurse-patient relationship is established

An instilling of faith and hope.

= A real presence that provides a system of faith and hope and support for one's own and others' subjective

life world.

Nurturing sensitivity to self and others.

= Be sensitive fo yourself and others as you develop vour spiritual practices; moving infe a transpersonal
presence beyond your ego. Feelings should be central to the nurse-patient relationship.

Development of a trusting, caring relationship that includes mutual assistance

«For | care, the

of such a nurse-patient relationship is essential. A trusting
relationship encourages and allows for the expression of both positive an i)

|

negative feelings. This

translates into empathy, the ability to be real and honest, to be able to experience and understand the

other person's fe and to comir

3

The ability to express positive and negative feelings.

- Encouraging and accepting expression of feelings through sincerity, being able to listen to the other
is arn

1]
=
z
e
=
o

. Sharing S|

or both the nurse and the patient. Usually only the

patient expresses his or her feelings, but the nurse should do so as well. In addition, both must

acknowledge that they may be negative.

Systematic use of the creative caring process in problem solving.

= Creative use of self and all modes of knowing (being present, acting, becoming, etc.) as part of the caring
process, namely, solving problems using creativity and seeking solutions fo those problems through

caring.

Facilitating transpersonal teaching-leaming.

= Participate in interpersonal learning in the context of caring relationships. The health care provider must
learn how to adequately inform and show the patient how to care for themselves. Transitioning to a

coaching model for health improvement.

Creating a supportive and protective mental, physical, social and spiritual healing environment at all levels.

= Murses must recognize the influence of the internal and external environment on a person's health. The
internal environment, includes the person’s mental and spiritual well-being and sociocultural beliefs. The
external environment includes comfort, privacy, safety, beauty, and integrity.

Helping to meet humal

+Helping to meel basic needs as actions that potentially affect the mind, body, and spirit of others, leading

to

oleness and unity of being while maintaining human digni

=
El ¢
;
B
]
:

. Nurses need to understan: o]

have a wide variety of needs, and they need to help them with them. In addition, they need to help
patients understand that they must first meet minor needs and then address the more serious ones.

Admitling existenti

phenomenol

I spiritual forces.

« Acknowledging the miraculous is open to the spiritual, the mysterious, the unexplored, the soul taking
care of itself. This means that nurses’ respensibility is not limited to these ten points, but they must take
actions that help prevent pessible health problems.

Figure 1 - 10 caritative factors [10,11]

The philosophy and science of care includes four
basic concepts: human, health, environment/society, and
care. Jean Watson calls a person “a valuable person
within himself and for himself, about whom you need to
take care, respect, understand and help; in general, a
philosophical view of a person as a functional integrated
personality. A person is not just something made up of
several parts, but something more. Watson defines health
as "unity and harmony in the mind, body, and soul."
Society in due time provides values that determine how
to behave and what goals to strive for. In terms of care,
for her, nursing consists of “knowledge, thoughts, values,
philosophy, commitment and action with a certain amount
of enthusiasm”. Nurses are interested in understanding
health, disease and human experience; strengthening
and restoring health; and disease prevention. Watson

says that people cannot be treated as objects and that
people cannot be separated from themselves, others,
nature and the larger universe [12].

Nursing theorist Jean Watson emphasizes the
importance of caring in promoting health and well-being
as well as in preventing illness in the theory of human
care. For Watson, it was important to care for the whole
person and to form transpersonal relationships with
patients. The transpersonal concept is an intersubjective
relationship between people in which the nurse influences
and is influenced by the other person. Both are fully
present in the moment and feel a union with each other.
According to her theory, caring can be demonstrated in
her 10 carative factors called caritas processes (figure 1).
Nurses, in turn, must consider them with their patients as
they perform caregiving duties [10-12].
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Research evidence on the possibilities of the Watson’s theory of care

The philosophy and science of nursing deals with
how nurses show care for their patients and how it is
important in nursing practice. From Watson's perspective,
the values of nursing care, the knowledge and skills
directed toward the person in need of care, coupled with
the internal subjective processes that each individual
experiences during life and especially during illness, is a
unique healing art that complements conventional drug
therapies. Watson believes that a holistic approach to
health care is central to nursing practice. According to
her theory, nurses can demonstrate and practice a caring
relationship that will promote growth [12]. The researchers
note that Watson's model can be recommended to nurses
as a guide to improve their ability to more effectively
care for patients with hypertension and improve patients'
quality of life. The model can be integrated into the direct
care of patients and their families and allows the patient
to take responsibility for their own health. The patient also
assists nurses in their own self-care practice, and the
model provides systematic care and alignment of nursing
science and art in nursing practice [13,14]. Another study
showed an increase in self-esteem, efficiency, adaptation
and a decrease in the negative impact of infertility in
women with nursing care based on Watson's theory
[15]. Findings from another study point to the need for
healthcare professionals to base their care on this theory
to meet the needs of patients, caring behavior based on

Conclusions

Nursing in Kazakhstan is actively developing
today, especially in the scientific field. As trace elements
of research, Watson’s theory can be perfectly applied in
research work. The theory can also be used in Master's
and Doctoral studies in nursing and can be applied to
a variety of clinical settings. Watson's theory can go a
long way in developing basic knowledge about nursing
as a discipline. Nursing education introduced theoretical
support for aspects of education and a reading version
into the required curriculum. Putting this theory into
practice should begin with students during basic nursing
education, develop spirituality and a humanitarian-
altruistic structure, and effectively manifest itself in the
natural professional development of nurse practitioners.
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YomcoH. Teopus 3abombl YomcoH Hawifia WupoKoe fpumMeHeHue 8 obracmu cecmpuHcko2o Oerna, HaduHas Oom CeCcmpUHCKO20
0bpa3osaHusi, 3akaH4u8asi ycriewHbIM UCMOMb308aHUEM Ha npakmuke. HemanosaxHo u mo, Ymo meopusi peanu3dyem ceoli mromeHyuarn
8 uccrnedosaHusix 8 obriacmu cecmpuHcKozo dena.

Paccmampusgasi mex0yHapOoOHbIl OMblm 6HEOPeHUs U MpUMeHeHuUsi meopuu [Dk.YomcoH, umeem mecmo fonb3a Uu
aghgpekmusHocmb eé ucrnonb308aHusi 8 obpaszosaHuu, Hayke u npakmuke e KasaxcmaHe. KoHuenuusi meopuu, oCHO8aHHasi Ha
eymaHumapHbIx Haykax, 6ydem criocobcmeosamb roddepxke MeOUUUHCKUX cecmep, rnpernodasamenel, uccredosamernel 8
obnacmu cecmpuHcko2o Oerna 8 co3daHuu Heobxodumol cpedbi, 8 komopol bydem npucymcmeosambs OyxoeHocmb, Onsi bonee
3hghekmusHO20 MpUMEHeHUs meopuu YOmCOH ripu yxode 3a nayueHmamu.

Teopusi 3a60mbl 0 yenoseke YomcoHa Moxem cmamb OCHOB80oMazaroWumM pykoeodcmeom Onsi obozalieHusi omHoweHul
mexQy moobMu U co30aHusi cpedbl 3a60mbl U UCUENMEHUS.

Knrouessble crniosa: meopus [pkuH YomcoH, meopusi 3abomel, CecmpuHcKas meopus.
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Tyningeme

Kasipai maHOarbl b6inim 6epy canacbl xaHa UHHOBaUUsifbiK xobanap meH adic-macindepdi KondaHydbl manan emeoi.

Makcambi: 6inim anywsbinapOblH maHbiMObIK KabinemiH xXeHe foHze 0e2eH Kbi3blfyWblblfblIH apmmblpy, KIAUHUKabIK XoHe
KpumukarbiK ol-epiciH wupamy.

«XKannbl meduyuHay MamaHObiFbl 6olbiHwa 6iniM amambsiH 3 KypcmbelH cmydeHmmepiHe «[luenoHegppummep xoHe
my6ynouHmepcmuyuansdi HechpummepOiH namogbu3uornnoausicl» makbipbibbl 6olbiHWa maxipubenik cabakma «eHomammel
epagh» cmpameeusicbl KondaHblnobl. [MlamonoausiHbiH MuNmMik myprepiHiH MepMUHOIOo2USICbIH, XikmeryiH xeHe onapObiH damy
MmexaHuU3MOepiH manday 6apbicbiHOa epbip monmbiH cmydeHmmepiHe 83 6ann Kolbindbl. Kelibip cmydeHmmep namonoausiHbiH
munmik mypnepiH emoeydiH mamogbu3uonoausinbik He2i30epi xallsibl cypakmapra xayan 6epeeHde edayip KubiHObIKmap mybiHOaokbl,
coHOblkmaH 73 bannmeH b6aranaHobl. IHHosayusnsiK 6inim 6epydiH ocbiHOal muimOi macini apkbiibl 6iniv anywsinap 6onawakma
Kacibu KbiamemiHe Kaxkemmi 6inimdi, dardbinapokl, ic-epekemmepdi MeHeepe anaokbl.

TywiH ce3pep: uHHosauusi, 6inim, «deHomammeai 2pag».
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Kipicne

Kasipri kesge 6inim Gepy canacbiHOafbl >XaHa
MHHOBaUusnblK xobanap 6inim GepyaiH xaHa ofic-
TaCiNAepiH KonaaHyabl XXaHe OHbl XXaHa canaga, Xofapbl
OeHrenge yrbiMaacTtbipyabl KaxeT eTefi. OKbITYLUbIHbIH,
GiNiKTiNiriH kKeTEPY MEH LUblFapMalUbInbIK negarormkanbIk
9peKeTiH  yMbiMaacTblpyga  Kasipri  MHHOBaUMANbIK
TexHonorusanapabl MeHrepyain MaHpi3bl 30p.

OcbifaH opaii «AcTaHa MeauumnHa yHUCEePCUTETI»
B.I.  KopnayeB artbliHOafbl  NaTONOMMANbIK

«deHoTaTTbl rpad» cTpaTeruscobl

bi3 «Kannbl MeguumHa» MamaHablifbl
bovblHWa 6inim anaTtelH 3 KypCTblH CTyAeHTTepiHe
«MuenoHedpuTTep  xoHe  TyOymnouHTepcTMUManbAi
HedpnTTEPAIH naTtoun3nonornscbl» TakbIpbIObl
bombiHWa Toxipnbenik cabakTa >XaHa WHHOBAUMAIbIK
negarorvkanblk 84ic - «[JeHoTaTTbl rpaddThl» KOnaaHabIK.
Byn apicti meHreprepy 6inim anyLwbinapablH KPUTUKanNbIK
onnay kabineTiH HbiFanTyFa, 3epTTey XyYMbICTapbIH AYPbIC
Xocnapnarn, onapAbl iCKe acbkipyfa, TakblpbiNTbl TEPEH,
MeHrepin, TyCiHyre, ©3iHiH OW-MiKipiH epKiH >XeTkidyre
KemekTecen,.

KeAK,

Toxipubenik cabakta «[eHoTaTTbl rpad» aaiciH
kongaHy 6apbicbiHAa 3 KeseH kapacTblpbingbl:  €H
angbiMeH, 1 kesenge cryaeHTTep «[unenoHedputtep
XoHe Ty6ynonHtepctTuumansai HedpUTTEPAIH
naTogr3N0NornachI» TakbIpbIObl BovblHWa
KapacTblpblnaTtbiH Heri3ri TyCiHikTeMe Hemece TyWiH ce3
TaHgan angbl, 2 keseHae «[lluenoHedputTep» aereH
TYMiH ce3ai bipHelle TapmakTapra GeniHreH: «xikreneai»,

dusnonorna  kadegpacbiHga Kbl1  CalblH - XKaHa
WHHOBaLWMANbIK 84ic-Tacinaep KeHiHEH KonaaHbinyaa.

BisgiH 6acTbl MakcaTbiMbI3 GiniM anywbinapabliy,
MoHre [ereH KbI3bIFyLbINbIFbIH - apTThipbin, 6Gonaiak
nepirepnepaiH  KOMMYHUKaTWBTI  [aFdbinapbl  MeH
3amaHayun [apirepnik Ke3kapacTapblH KanbInTacTbIpy,
6inim anywbinap apacbiHga ©3apa KapbIM-KaTbliHac
MSAVHETIH YNPETY.

«nanga Oonaably, «gamuably, «bankanagpl»,
«aHblKTanaabl», «angblH anagbl, eMaenai», «ackbliHaabl»
pereH ecrtictiktepre Geny  apkbinbl Herisri 6enrinep
XvHaktangbl. byn kesge keneci eticTiktepai: 6enrini 6ip
mMakcaTka (bafbiTTay, bormkay, mbican KenTipy, TYCiHAIpY),
HoTWXere KOm KeTKidydi KepceTeTiH (HerisgenTiH,
HaKTbINAWTbIH), Herisri TyCiHikTemere Hemece TYMiH
ce3re LWbIfaTblH TyprepiH nanganaHeingpl. 3 Kesenae
TYWiH ce3aiH apHambl ©GenrinepiH, TaHdan anblHFaH
eTicTikTepMeH GavinaHbICTbIpbIN, nuenoHepuTTiH,
XIKTEMECIH, 3TMONOrMAnbIK biknangapbl MEH naToreHaik
akTopnapbiH, gamMy MexaHW3MAEpiH, AnarHoCTMKachl
XoHe anfblH any MeH emaeyaiH natodu3nonoruanbik
NPUHUMNTEPIH TankbinaHbin, Oynpek naTonornschbiHbIH,
TUATIK TYpi BOMbIHLIA Ty>KbIPLIM Xacangbl (1 cyper).

«[eHoTtatThl rpad» opici GombiHWa Toxipmbenik
cabakra «XKannbl MmeguunHa» akyneteTiHib 12 ToObIHa
cabak kecTeciHe cau xyprisingi. Texipnbenik Tonta - 74
cTyaeHT, 6akpinay TobbiHAa 71 CTYAEHT KaTbICThbI.
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1 cypem - [NuenoHecbpummep makbipbibbl 6olbiHWa «[JeHomammsl 2pagh» ddici

TonTta [JeHoTaTTbl rpad aaici 6onbiHLWA TaXipnbeni
cabakTbl xyprisreHae 6iniM anywbinapablH, Keke XaHe
TONThIK XYMbICTapbl ©OaFanaHgbl. Takblpbin GoMbIHLIA
KaTeci3, api Xblngam opbiHAaraH Tancelpmanap 100
6annveH 6aranaHgbl («90-100» 6ann — eTe xakchbl, «70-
89» Gann-xakcbl, «50-69» 6ann- kaHaraTTaHapnblk, «0-
49» Gann- KaHaraTTaHaprbIKCbI3). An, apbip xibepnireH
Kemwiniktep meH kateniktepre 100 6anngaH 6ec Gann
anbiHbIN oTbipabl. byn kespe ctyaoeHTTep Taxipubenik
cabakTblH TakblpblObl OoWbIHWA ©34epiHiH  oFapbl
JeHrenperi  ganblHObIKTApbIH - (TepMuHaep OomMbiHLLIA
GinimaepiH, nuenoHedpuUTTEPAIH XiKTeMeciH, onapablH

[aMy MexaHu3mMaepi MeH [OMarHOCTUKachbiH,
any KeHe ewmpeydiH  Herisri
yCTaHbIMAapbIH) KepceTyre TUICTi.

anabiH
naToU3NONOrnAnbIK

«[eHoTaTtTbl rpad» aficiHe Tangama >kacaraHga
©0i3 keneci Tocinai konganablk: erep 6iniM anyLbl TakbIpbIn
OonbIHLWAa TancbipMaHbl XbINAaM XaHe KaTeci3 opbliHAaca
90 GannmeH OaranaHagbl, ananga Taxipubenik cabak
OHNMaMH pexumae yhbIMOacTbipbiiFaHAbIKTAH, Kenbip
aniMakTapaaya panblHbIHKOMNancbi3ablFbiHA GainaHbICTbl
WHTEpPHET >Xenici  OypbiC  Xacamah  KubIHAbIKTap
TyblHAATTbl. TepMmuHanoruanapgbl 6iny, naTonornsiHbIK
TUNTIK TYpPrepiHiH XikTemenepi >xaHe onapdblH gamy
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TETiKTEpiH TyciHAipy 6apbicbiHaa apbip TonTa 2,3 cTyaeHT
Xayan Oepy kesiHOe kaTeniktepre 06on angbipapl,
coHapikTaH 83 Gann KombinAbl. [laTtonorvsHelH, TUATIK
TYPNEpiHiH, ANarHoCTMKacbIH, onapablH, anfblH any aHe
emaeyaiH Herisri natou3nonornanslk ycTaHbiMaapblH
TyciHOipyae apMakonornsiibl eTnereHaikTeH Kenbip
CTyOeHTTepae empey yCTaHbiMAapbl Xawnbl cypakTapra
Xayan 6Gepy OapbicbiHO@ KMbIHObIKTAp  TyblHAAAH,
COHAbIKTaH 75 6GannmeH Oaranangpl. Texipubenik
cabakTblH TakblpblOblH Tankpinay 6OapbicbiHOa 38p
WbIFapy  >KyrenepiHiH natodusmonornscbl GorbiHLLA
MaTepuangapgbl 6ip xyrere kenTipin, KOpbITbIHAbI XKacay

2a cyper. OKy Ma3sMyHEI MeH aVKbIMEIHBIH
cizmie ofABIHBIFA calKec Keayl

P

w4

m3

m]

90%

KesiHge GannaHbICTbiH Hawap 6onybiHa GannaHbICTb
Kenbip  CTygeHTTep  KOpbITbIHObI  »acanm  ynrepe
anMaraHgbl, COHAbIKTaH 76 6ann kombinabl. An, Ginim
anywbinapgblH - e3apa, Xeke KapbIM-KaTblHACTapbIH
cakTan OTbIpbiN TonneH Gipre XymbiC icTey GapbicbiHAA
Oencenginik TaHbITbIN, GiNiM AeHreiH Xofapbl gapexene
KepceTkeHi ywiH 90 6annfa ne 6ongbl. CoHbIMEH KaTap,
Toxipubenik cabakTblH COHbIHAA OiniM  anywbinapabiH
on-nikipnepiH 6iny yLWiH >xaHa 6inim 6epy TEXHONMOrUSChI
OombiHWa «[eHoTaTTbl rpadh» afici Typanbl CTyAeHTTep
apacblHaa cayanHama xyprisingi (1 cyper).

26 cyper. OKy MarepHaIIapblH Urepy
TaiMaidirie 5 6a1aabIK Kyiie GofbIHIIA
daragay

2%

]
m4

m3

ml

2 a cypem - OKy Ma3MyHbl MEH ayKbiMbIHbIH Ci30iH OUbIHbI3fa COUKeC Kesyi.
2 6 cypem - Oky mamepuandapbiH ueepy muimdinieiH 5 6anndbik xylie 6olbiHWa baranay

CtyneHTTEp apacblHaa XyprisinreH
cayanHamaHblH HaTuxeci 6GoubiHWwa B.IL  KopnaueB
aTblHOaFbl natonornsanelk duanonorua kadegpacbiHoa
«[eHoTatTbl rpad» agici 6onbiHWa 6iniM 6epy TaciniHiH,
yMbIMAACTbIPbINYbl, CTYAEHTTEpAi aknapatTaHablipyablH
KOMDKETIMAINIr, OKbITYLUbIMEH KEHecy  MYMKIHAIriHiH,
6onybl, COHbIMEH KaTap, e3iHAiK binim anyfa XoHe e3iH-
e3i xeTingipyre kabinetTiniri >xannel ctyaeHTTepaiH 100%
- 5 6bannveH 6aranagbl. An, matepuanablH, NpakTuKanbik

KopbITbIHAbI

YKorapblga KepceTinireH HaTuKenepre CymneHin,
«[eHoTatThl rpac» aaiciH KongaHy 6iniM anywsinapabiy,
TaHbIMAbIK KabINeTiH xaHe NoHre AereH Kbi3bIFyLUbIbIFbIH

apTTbipbin,  ©3iH-63i  XeTingipyre, OKy npoueciHe,
aknapaTTblk pecypcTapibl KomfaHyfFa >ayankepLuiniriH
kanbinTactblpagbl. CoOHbIMEH kaTap, KOMMYHUKaTUBTI

JafabinapablH AaMyblH  bIHTanaHabIpbIn,  KIUHUKaNbIK
XKOHEe KpuUTUKanblK OM-epiciH wupatagbl. VIHHOBaUmMAbIK

OpebueTtep

MaHbI3ObINbIfbl XX8HE LUblFapMallblfiblK Onnay KabineTiHiH,
Aamybl 6ombiHWa 6inim anyweinapgsiH 90% - 5 6ann,
6% - 4 6ann, 4% - 3 GannmeH COHbIMEH kaTap (2a
CypeT), OKy MaTepuangapblH urepy Tuimainiri 6onbiHLLA
ctyaeHTTepaiH 2% - 3 6ann, 15%-4 6ann, 83% - 5 6annvex
Garanagbl (26 cypet). OcbifaH opail pecrnoHAeHTTepaiH,
95% «[eHoTaTTbl rpad» aAiciH Taxipubenik cabakrapaa
kebipek eTki3yai ycbiHAbI, an 5% YyHCIi3 kanabl.

6inim ©OepyniH ocblHAaAW TUIMAI Tacini apkbinbl Ginim
anywbinap 6Gonawakrta KacibuM KbI3METIHE  KaXeTTi
Oinimai, gargbinapgbl, ic-epekeTTepdi MeHrepe anagbl.
CoHgablkTaH, «[eHoTaTTbl rpad» aHa WHHOBAUMAIbIK,
nepororvkanelk 6inim 6epy agiciH «XKannbl meauuuHay»
MamaHablFbl OOMbIHLLA OKUTbIH 3 KYPCTbIH CTYAEHTTEPIHIH
Taxipnbenik cabafbiHaa KONAaHyFa ycbiHyFa bonaabl.
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Pe3tome

COSpeMeHHaFI o6pa3osameanaﬂ chepa mpeGyem npumMeHeHUs HO8bIX UHHOBaUUOHHbIX poeKkmos u memodos. Llenb:
rosbiwieHuUe o3HasameribHbIX crocobHocmel u UHmepeca O6y’~laiOLL4UXCFI K npeamemy, gopmuposaHue KIUHUYECKO20 U
Kpumu4eCcKoc0 MbIWI/IeHUs.

[nsi cmydeHmoes 3 Kypca, obyqarouuxcsi no crneyuanbsHocmu "Obwas meduyuHay, Ha npakmu4yeckoM 3aHsiImuu o meme
«lMamocgpusuonozus nuenoHegpumos u mybyrnouHmepcmuyuanbHbIX Heghpumos» rnpumeHeHa cmpameausi "[JeHomamHseili epagh”. B
Xo0e usy4eHust mepMuHonoaud, Knaccughukayuli munosbix ¢popmM namosioeuli U UHmMeprpemayuu MexaHuU3Mo8 Ux pa3gumusi 8 Kaxxoou
epynne cmydeHmsl nonyqunu 83 6asnna. Y HeKomopbix CmyO0eHmo8 803HUKU mpyOHOCMU npu omeeme Ha 80MpoChl O MO3ULUSIX
JIe4YeHusi, MoamomMy oueHugsanucb 8 75 bannos. brnazodapsi makomy achghekmueHoMy nodxody K UHHOBAUUOHHOMY 06pa3oeaHuto
obyyarouwjuecsi 8 bydywem cmoeym oenadems 3HaHUSIMU, Hasbikamu, delicmeusiMu, HeobxoOuMbiMu O7isi UX MPOgeCCUOHanbHOU
desimeribHOCMU.

Knrouesble criosa: uHHosayusi, obpa3osaHue, «deHomamHbIl 2pagy.

The "Denotation Graph" Strategy Aimed at Increasing Students' Creative Thinking in Practical Classes
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Abstract

The modern educational sphere requires the use of new innovative projects and methods. The purpose: to increase the
cognitive abilities and interest of students in the subject, the formation of clinical and critical thinking.

For 3rd year students studying in the specialty "General Medicine”, the "Denotation graph" strategy was applied at a practical
lesson on the topic "Pathophysiology of pyelonephritis and tubulointerstitial nephritis". During the study of terminology, classifications
of typical forms of pathologies and interpretation of the mechanisms of their development in each group, students received 83 marks.
Some students had difficulty in answering questions about treatment positions, so they got 75 marks. Thanks to such an effective
approach to innovative education, students in the future will be able to master the knowledge, skills, and actions necessary for their
professional activities.

Keywords: innovation, education, «denotation graph».
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MeTtabonunyeckasa apgantauma Pseudomonas Aeruginosa
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Pestome

Cy6cmpamHas yHugepcaabHocmb U agpekmusHas memaboaudeckass adanmayus P aeruginosa demepmMuHuposaHbl
Ha/uyuem WUpoKo20 cnekmpa UHOYYubesnbHbIX epMeHmos 6 3/1ekmpoHHo-mpaHcnopmuoll yenu (3TL) u pasauuHbix
KOHeYHbIX akyenmopos snekmpoHos. Y P. aeruginosa 3TL] npedcmagaeHna dezudpozeHazamu, XUHOHAMU, YUMOXPOMaMU, d
KOHeYHbIMU aKyenmopamu 341eKmpoHo8 Mo2ym 6blmb okcudaswl 1ubo pedykmaswl. B ITL] pyHkyuoHupyrom 4 deaudpozeraswl
U 3 XUuHOHOKcudopedykmasbl, pasAuyawuecst o ceolicmeam mpaHcnopma 31eKmpoHos, COXPaHeHU IHepa2ul; Yumoxpombl
b, ci, ¢, a u a3, pazauyarowuecs N0 OKUCAUMENbHO-80CCMAHOBUMENALHOMY NOMEHYUAY.

Pasgemesiennasi dvixameavHas yenb ncesdomMoHad okaHuusaemcs okcudasamu U pedykmasamu. 5 okcudas
uMerom pasAudHyr) cmeneHb cpodcmea K Kuc/aopody, U Kaxcdasi u3 Hux ucnosis3yemcs e 3asucumocmu om pO02,
docmynHocmu numame/abHbuIX cybcmpamos, usuko-xumuieckux ycaoeull okpysxcarowell cpedsl. Pedykma3swsl (Humpam- u
HUmMpumpedykmasbwl) 80CCMAHABAUBAIOM HUMPUMbL U HUMpamul 8 4-x cmaduliHoll peakyuu Humpugukayuu. IIpu aspo6Hom
dvixanuu T ekatouaem: HUKomuHamudadeHUHIUHyK1eomud, h.1a80npomeuHsbl, dxces1e30cepHble 6enKuU, XUHOHbI, YUMOXpOoMbl
b, ci, ¢, a u a3; koHeuHwlil akyenmop snekmporos 02. [Ipu aHasapo6HoM, HumpamHoM dvixanuu ITL] P. aeruginosa kopoue, smo:
PasuHadeHUHOUHYK1e0MUO, JHcene30cepHble b6eaku, XUHOHbL U YUumoxpombl b, ¢, a. [Jumoxpomokcudassl 8 smux ycao8usix
He cuHmesupyomcs, @yHKYUUu KOHEYHO20 38€HA NepeHoca 3/eKMmpOoHO8 8blNOHAIM pedykmasel (Humpampedykmasa,
Humpumpedykmasa). [lepcucmupyrowue wmammbol Nce800OMOHAd akmusHo hopmupyrom 6UoONAeHKU.

Ha cmaduu cneyuguueckoil adze3uu y P. aeruginosa cyujecmeeHHa poas gumébpuii IV muna. B cocmase mampukca
6uon/ieHKu 8x00am sk3onoaucaxapuodst (arveuHam, Pls, Pel), sneknemounwie [JHK (extracellular DNA, eDNA), pamHoaunud,
JlekmuHbl, cudepogopbel - nuosepduH u nuoxeauH. 06pazoeaHue 6UON/AEHKU, KAK 00HO U3 nNposgeHull memaboauyeckol
adanmayuu, kak u dugpgdepeHyuposanHas akmusHocmv epmenmos LJI13 u KoHeyHbIX akKyenmopos 3/1eKMpOoHOS,
KOHmMpoaupyromcsi pe2yasimopHuimu cucmemamu. Cpedu 6akmepua/nbHbulX pezyassimopHulx cucmem y P aeruginosa
cyujecmaeHHa poab QS, TCS u emopuuHozo meccendicepa c-di-GMP. Imu medcu HympuKaemoyHble pe2yasimopHble CucmeMmbl
namozeHa paccmMampuearomcsl Kak nepcnekmugHsle MuweHu 0451 paspabomku HO8blX Memodo8 aHmubakmepuaabHol
mepanuu.

Kaiouesvie csnoea: memaboauveckas adanmayusi, 3/1eKMPOH-MPAHCNOPMHASL Yenb, pe2yAsimopHble CUCMeMbl,
6uonsieHKu.
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BeBeneHune
[NceBpomoHaabl, Gnarogaps cnocobHocTn
yTunmsnpoBaTb B Ka4dyecTtBe nuTaTenbHOro

cybctpata camble pasnuyHble COEAVMHEHUS  LUMPOKO
pacnpocTpaHeHbl B npupoge. lNoxanyi, 310 0gHO U3
HEMHOIMX CEMENCTB rPaMHeraTMBHbIX OaKTepPUi, LLMPOKO
BOCTpeboBaHHbIX B OuotexHonormm un  npobnemHbIX
BO3OyanTenenn B WH(EKLMOHHON NaTonoruu. Ecnu
Ha npaBoM dnaHre 3TOro cemencTea OGuonpogyueHT
Pseudomonas putida, 10 Ha neBom — nartoreH
Pseudomonas aeruginosa, xapakTepusylLlmnca Kak
OOMH M3 OCHOBHbIX BO30yauTEnen BHYTPMOOMBbHUYHBIX
uHdpekumn. P. aeruginosa, Hapsgy co Streptococcus
pyogenes u Staphylococcus aureus BxoguT B rpynny
aKkTyarnbHbIX YCNOBHO-NATOrE€HHbIX MWUKPOOPraHU3MOB,
NpoAyLMpYOLWUX pas3nuyHble akTopbl MATOreHHOCTU 1
obnagaromx ahpekTBHBIMM MEXaH3MaMu1 aganTtauum
N YKNOHEHWS OT 3alMUTHbIX Cun MakpoopraHusma. P.
aeruginosa o6nagaer 6onblWMM  OOMNOMHUTENbLHLIM
reHOMOM, AETEPMUHMPYIOLLMM CUHTES3 LUMPOKOTO CnekTpa
aKkTopoB  BMPYNEHTHOCTW, BKMOYas  adanTuBHble
perynsitopHble cuctembl QS, TCS.

MeTabonuyeckne Bo3MOXHOCTU P. aeruginosa
00ycnoBneHbl MX OCHALLEHHOCTHIO LUMPOKUM CMEKTPOM
rMOPONUTUYECKNX hepMeHTOB, pa3BeTBMNEHHON
OTL, » Hanuunem pasHbIX KOHEYHbIX aKUenTopoB
9MeKTpoHOB. Bbicokas cnocobHOCTb natoreHa K
WHPUUMPOBaHWMIO 1 nepcucTeHumm  obycrnoBsneHa
dakTopammn NaToreHHOCTN (3K30TOKCUHbI ExoU, ExoS,
ExoT, ExoY; cuctema cekpeunn Tpetbero tuna — CCTT
M ap.), 9ddeKTMBHOCTbI0O MeTabonuMyeckux nyTen
3HeproobpasoBaHnsi,  CMOCOBHOCTBLID  MCMONb30BaThb

pasnuyHble  yrnepoacofepxawme — coeguHeHus B
KayecTBe nuTaTensHoro cyberpara [1,2].

Y  nepcucTupylollero  natoreHa  CHUXeHa
BMPYNEHTHOCTb (MHrMbupoBaH cuHTe3 nunen, CCTT,
(hepMEHTOB NATOrEHHOCTU) U BbICOKA CMOCOGHOCTb
K obpasoBaHuio OuonneHkn (noBbllieHa MNPOAYKLMS
aKsononucaxapugos — anbrmHata, Pls wun  Pel,
pamHonunuaa, nuosepauHa v Ap.). TPaHCKPUNTOMHbIN
aHanu3 no3Bonus BbIBUTb Y NEPCUCTUPYIOLLMX LUTaMMOB
P. aeruginosa AauddepeHUMpoBaHHble U3MEHEHUS
SKCNPECCUUN FEHOB, AETEPMUHNPYIOLLMX CUHTE3 TOKCUHOB
N (EepMEHTOB NATOreHHOCTU, KOMMOHEHTOB MaTpukca
BGuonneHku.

AnbTepHaTVBHbIE meTabonuyeckme nyTu
yTunusauum cybctpatoB, (EpPMEHTbl  AblXaTerbHoW
uenun nepeHoca  anekTpoHoB  (OTL)), koHe4dHble
aKUenTopbl 3MEeKTPOHOB, MPOTOHMPOBAHUE U CUHTE3
AT®, ocobeHHOCTU AMHaMKK/M 06pa3oBaHNUst U CTPYKTYpPbI
OMOMMEHOK,  MEXKNETOYHble UM BHYTPUKIETOYHbIE
perynstopHble  CUCTEMbl ~ paccMaTpuBaloTCA  Kak
aKTyarnbHble HanpaBneHns NccrneqoBaHuin B NOHUMaHUN
MOMEKYNSIPHbIX MEexXaH13MoB meTabonuyeckon
apanTtauumu P. aeruginosa.

Llenb o63opa: Ha OCHOBaHMM  aHanusa
nuUTEpaTypHbIX CBEAEHUA O pPa3BETBMEHHOCTW Lenu
nepeHoca 3MIeKTPOHOB, HanMMuMs pPasHbiX KOHEYHbIX
aKLEenTOpPOB 3NEKTPOHOB, CMOCOBHOCTM K 0Bpa3oBaHuto
OMOMMEeHKN, O MEXU BHYTPUKMETOYHBIX PErynsiTopHbIX
cucteMax OUeHUTb WX poflb B MeTabormyeckon
apanTtauumu P. aeruginosa.

ApanTMBHOCTb dHepreTn4eckoro mMeTabonuama P. aeruginosa

P. aeruginosa MoOXeT ucnonb3ys B KavecTBe
[OHOPOB  3MNEeKTPOHOB, cybcTpata OKUCINEHUS caMmble
pasnuyHble BelecTBa - OT MPOCTbIX YINEBOAOB U
TKaHeBbIX CcybCTaHUMI  oOpraHM3ama 4YernoBeka [Jo
aHTUMUKPOOHbLIX MNpenapaToB - akpuauMHa nak TaTa,
OeTepreHToB, dypaunnvHa 1 paxe dopmanbaervaa
[3]. Cyb6cTtpaTtHas YH/BEpPCanbHOCTb natoreHa,
CMOCOOHOCTb MCMOMb30BaTh pPasfnu4yHble, B TOM 4ucne
npocTble yrnepoAcoaepKallime COeQUHEHNs B KavyecTBe
3HEepreTM4ecKoro marepuana, OCHOBaHa Ha aKTMBHOCTU
LUIMPOKOrO CMeKTpa WHAYLMOENbHbIX BHYTPUKNETOYHbLIX
(EepPMEHTOB, HanMyMnM pasHblX MNyTel nepeHoca
3MEKTPOHOB M pa3HblX KOHEYHbIX aKLEenTopoB (K1Cnopoa,
a npu ero gedvuute okema asorta) B OTL.

®epmeHTbl P. aeruginosa auertatkuHasza u
doccoTpaHcaueTnnasa B aHadpobOHbIX  YCNOBUSAX
pocTa CrnocobOHbI paclennatb NPOAYKT cybcTpaTHoro
rmukonnsa nuposatb NAD +  -pereHepupytoLLen
nakratgerngporeHasomn o nakrata " ATOD-
reHepupyLLen aueTaTkMHas3on Ao auerarta. HakonneHuve
aueTtarta akTuBupyeT (PepMeHTbl MMMOKCUNATHOrO LMKna
(n3oumTpaTAerngporeHasy u nsoumuTpartnvnasy), Kotopble
KaTanua3vpyloT MpeBpalleHne auetata B  CyKUMHAT,
UCMONb3yEMbI  Kak MPOMEXYTOYHbIA MeTabornut B
uMKrie TpukapbOHOBbLIX KUCMOT, B 3HeproobpasoBaHum.
®epmenTel  OTLL P.  aeruginosa  akTuBuMpyrOTCS
anddepeHunpoBaHHO, B 3aBUCUMOCTU OT CybGCTpaTHON
obecneyeHHocTn, pO2, N UHBIX YCMOBUW OKpYXatoLlen
cpedbl, obecreysBas TemM caMbiM  CTabunbHOCTb
npouecca 6GnocmMHTE3a Makpo 3Pros..

B akcnepumeHTe, ucnonb3ys B KayecTse
€OVHCTBEHHOrO MCTOYHMKA Yyrrnepoga [mvuepuH  vnu
auertar, 6bIno BbISIBNEHO, YTO B npolecce meTabonuama

bepMeHTbI ObIXaTenbHON LENN U KOHEYHbIE aKLenTopbl
3MNEKTPOHOB  aKkTMBMpYKOTCA  AMddepeHLpoBaHHO,
N3MeEHSEeTCA 3aKcrnpeccuss (PakTOpoB BUPYINEHTHOCTU Y
P. aeruginosa [4,5]. B cny4ae OTCYTCTBUS KOHEYHbIX
akuenTopoB anekTpoHoB — O2, HUTPUTOB W HanNMynm
TOMbKO OOHOTO WCTOMHMKA yrmepoja — apruHvHa,
nceBAOMOHazbl, paclennsas ero apruHnuHAe3amMuHa3on
[O OpHMTMHa C ob6pasoBaHnem 1 momb AT®, moryT
COXPaHATb KN3HECMOCOOHOCTb B TEYEHME HECKObKMX
Hegenb [6].

OTL natoreHa nocnegoBaTenbHO NpeacTaBrneHa
AermgporeHasamu,  XMHOHaMKu,  UUTOXpoOMamu,  a
KOHEYHbIMW  aKUenTopamMu 3reKTPOHOB MOryT ObiTb
okcupasel nmbo  pepyktasel. B gernpgpupoBaHum
cybctparta yyactByoT 4 germpporeHasbl P. aeruginosa:
3 HALOH-germpporeHasbl n 1 cykuuHaTaerMaporeHasa,
a Takke MoOrytT ObITb UCMONb30BaHbl opmuar-,
nakrat-, rmuuepansaerna-3-gocdartaernaporeHassbi.
OerngporeHasbl nepeHocAT noHbl Bogopoda Ha HAL nnu
HALO®, cykumHatgermgporeHasa - HENOCPEACTBEHHO Ha
XWHOHBI (YOUXUHOH). XnHOHBI P. aeruginosanpeacraBneHsl
Tpemsi pasHbIMK XMHOHOKcmaopeaykTtazamu - NUO, NQR
1n NDH2, kaTannsmpyroLMMu Of4HY U TY XKe OKUCTTUTENbHO-
BOCCTAQHOBMTENBHYIO peakuuio, HO  Pas3nunyaroLLMXcs
no CBOWCTBaM TpaHCMoOpTa 3MEeKTPOHOB U COXpaHeHus
aHepruum [7]. Uutoxpomsl B, ClI, C, Aun A3, pasnuyarotcs no
OKVCMMTENBbHO-BOCCTAHOBUTENBHOMY noTeHumany. OHu
NPUHMMAIT yyacTMe Ha 3aknouuTtenbsHom atane ITL.
K HWM 3anekTpoHbl MOCTYNawT OT XUMHOHOB. B kavecTtBe
NPOCTETUYECKOW IPynMbl LUTOXPOMbI COAEPXKaT rem, MOHbI
xenesa. CTabunbHOCTb PYKLMOHMPOBAHUS LIMTOXPOMOB
3aBUCUT OT HaNM4nUsi JOCTATOYHON KOHLEHTPALMN NOHOB
Xenesa. [opaoepxuBatloT KOHLEHTpaUMIO MOHOB Xenesa
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B knetkax P. aeruginosa cugepodopbl — nuoBepauH
N NNOXENWH, CNOCOOHbIE aKTMBHO (PUKCMPOBATb WMOHBbI
Xenesa 13 cpegbl MUKPOOKPYXKEHUS.

PasBeTBneHHas AbIxaTenbHasi Lenb NceBaoMoHas
OKaHYMBAETCS  TepMMHamNbHbIMKM  OKCugasamu U1
pedyktazamu - depMmeHTamn geHutpudmkaummn. Y
P. aeruginosa BbisBNeHbl 5 okcuaas, B TOM uucrne
3 umtoxpom C-okcmaasbl, Monyyawlmne INeKTPOHbI
Yyepes komnnekc uutoxpoma BC1 n yepes umtoxpomsl
c-Tmna. A 2 xuHomnoHokcupgasbl (BO3- okcvmpgasa u
HEYYyBCTBUTENbHASA K LMaHWAy OKCMAa3a) akuenTupyloT
3NEKTPOHbI HENOCPEeACTBEHHO OT yOuxmHoHa. Okcnaasbl
UMEIT pasnuyHyt0 CTeneHb CPOACTBA K Kucropoay,
M Kaxgas M3 HUX MCMONb3yeTcss B 3aBUMCMMOCTMU
or pO2, [OCTYMHOCTM nNUTaTeNbHbIX CybCTPaToB,
PU3UKO-XMMUYECKNX  YCIIOBUA  OKpYXatollen cpepbl
[8]. Tak, umToxpomokcupasel CBB 3-1 u CBB 3-2
XapaKkTepuayloTcsl BbICOKMM CPOACTBOM K KWUCIOPOAY,
OOMUHMPYIOT B a3pOOHbIX YCMOBMSAX W aKTUBHbI MpU
Huskom pO2. Liutoxpomokcmaasa AA 3 obnagaeT HU3KUM
CpOOCTBOM K Kucrnopogy v 6ornee akTMBHa Npu BbICOKOM
pO2. XuHonokcmaasa BO3 —tuna u HeuyBCTBUTENbHAsA
K LMaHugy XvMHOMoKcraasa nNposiBrisitoT HU3KOe CPOACTBO
K KMCropoay, KatanuTuyecKyto akTUBHOCTb MPOSIBIISIOT B
ycnoswusix H1skoro pO2.

OcHoBHOM nyTb  39HeproobpasoBaHus y P.
aeruginosa TunuyeH Ans GonbLIMHCTBA MNPOKapUOT.
OTO a’spoOHbIV MUKONU3 C pacLUensieHneM rekco3 Ao
NUPOBMHOIrPagHoOM KUcnoTbl U ganee o auetun-CoA,
nocnegHuin okucnsietcs B LUTK ¢ obpasosaHnem ATO. B
a3pOOHbIX YCIOBMSX pacLLeneHme rekcos y npokapuoTa
naet 4depes obpasoBaHue pykTo30-1,6-gucocdara

qJOpMVIpOBaHVIe M cocTaB GMONJIeHKN

dopmupoBaHne BUONMEHKM paccMaTpuBaeTcs
Kak aganTuBHbLIA MpoLecc, OAaloWwui  onpeaeneHHble

npenmyliectsa  OGUONNEHOYHBIM  MUKpPOOPraHu3aMam
B CpPaBHEHUM C MNIIAHKTOHHOW  MuUKpodrnopon. B
cocTtase OuronneHku MUKPOOPraHn3Mbl bonee

YCTOMYMBbLI K POCTY B ONMUroTpoHOM cpene, Bbille
3aLLUMLLEHHOCTb OT haroUMTOB Y UMMYHOKOMMETEHTHBIX
knetok. OTHOCUTENbHOE OrpaHuyeHne Kucrnopopda u
nuUTaTenbHbIX BELLECTB, OCOOEHHO B «HWXKHUX» CrosX
3penbix  GuonneHok  3amennser  mertabonuyeckue
npoueccbl B  MUKPOOHbIX KrneTkax, WMeeT MecTo
NnepcucTeHuMs  MuKpoopraHumamoB. B ycnoBusax
nepcucTeHuMn HabnogaeTcs CHWXKEHUE pennukauum
HYKMEUHOBBIX KUCIOT M cuHTe3a Oenkos, ocnabesaeT
3KCMpeccust TOKCMHOB W (DEPMEHTOB MaTOreHHOCTH,
HO aKTMBMPYETCA CUHTE3 KOMMOHEHTOB MaTpukca
ovonnexkn [9,10]. CHmxeHne meTabonmyeckomn
aKTMBHOCTM paccMaTpvBaeTcs Kak afanTUpOBaHHbINA
deHoTMN €  TakMMK MPOSIBNEHUAMU  BUOMMEHOYHbIX
MUWKPOOPraHn3MoB, Kak YCTOWYMBOCTb K aHTMOMOTUKaM,
«Marble KONOHUNY, «Manasi BUpyneHTHocTb» [11-13].

dopmupoBaHne  OMOMMEHKM  HayYMHaeTca ¢
Hecneundnyeckon agreavm natoreHa K anuTenuouuTam
npu NnoMoLLM MEXMONEKYNSIPHbIX XVIMUYECKMX
cBsA3en (BogopoaHble, rMApOodObHbIe, WMOHHbIE, BaH-
nep-Baanbca). B nocnegytowen cneundudeckon,
HeoOpaTumon crtagum agresum y P.  aeruginosa
CyLLecTBEHHa ponb humMbpuii IV Tvna, CBA3bIBAOLLMXCS
C COOTBETCTBYKOLUMMYM peLIenTopamMmn TKaHEBbIX KMETOK.
YcuneHve 9KCnpeccum reHoB Crc, B TOM YuCrie reHa
pilA conpoBoxpgaeTca aktuBauuen OGuocuHTe3da Genka
NUIMHA, ANSLWErocs CTPYKTYPHOW eanHnLen hrMmopui.

P. aeruginosa, kak S. aureus u psg Opyrux

no nytm 3OmbpeHa-Meweproga-lNapHaca nmnbo uepes
CUHTE3 2-KeTO-3-0e30KCN-6-p0CEOrnoKOHOBOW KUCMOTbI
no nytm OHTHepa-fygopoBa. [Ona nceBgomoHad,
Xapakrtepusywmxcss  geduunutom  epMeHTa  nytu
OmbaeHa-Meneproda-NapHaca  ¢docdhodpyKTOKMHA3bI
OCHOBHbIM NyTeM a3pobHOro rmukonu3a ABnseTca nyTb
OHTHepa-Aynoposa [8].

Mpn aspobHom AbixaHun ITL,  BkmovaeT:
HUKOTMHaMUAAOEHUHAMHYKNeoTna,  oriaBonpoTenHbI,
xenesocepHble 6enku, XMHoHbl, UMTo Xpomsbl B, Ci, C, A
1 A3; KOHeYHbIN akuenTop anekTpoHoB O2. [Mpu H13KOM
pO2, B ycnoBusix aHaspobHOro AblxaHWsi NCeBAOMOHabI
B KayecTBe KOHEYHOro akuentopa anektpoHa B IOTL,
MCMNONb3YIOT HEOpPraHW4yeckne COEOVNHEHUS - HUTPaThbl
N HUTPUTBLI. AKTUBMpYIOLLMECS peaykTopbl (HWUTpaT-
N HUTPUTPEdyKTasbl) BOCCTAHaBMMBAKOT HUTPUTBI W
HUTpaTbl B 4-X CTaAMMHOM peakumnm HUTpudukauum.
MocnepoBaTensHO  akTMBMPYIOTCA  METann  3H3UMbI:
HUTpaTpedykTasa, Hutputpegyktasa, NO-pegykTasa
n N20O-pegyktaza ¢ obpasoBaHneM raszoobpasHow
3akncy aszota (N20) unu gmnasota (N2). Npu HUTpaTHOM
AbixaHun 3TLL P. aeruginosa, kak n y apyrux 6akrepui-
OEHUTPUMUKaTOpPOB  KOpo4ye, Yem npu  aspobHOM
rAVKONM3e W BKMKOYaeT: raBMHageHVHONHYKNeoTua,
xenesocepHble ©Oenkuv, XMHOHbI W LUUTOXpOMbl B,
C, A. Uwntoxpomokcmaasbl B 9STUX YCMOBUSIX HE
CUHTE3NPYIOTCS, (DYHKLMM KOHEYHOro 3BeHa nepeHoca
9MEeKTPOHOB BbINOMHAT peaykTasbl (HUTpaTpedykrasa,
HUTPUTPEaYKTa3a). HuTtpaTtpegykrtasa akuentupyet
3MEKTPOHbI YEPE3 XMHOHbI, @8 HUTPUTPeAyKTasa nonyyaert
anekTpoHbl Yepe3 komnnekc I (umtoxpom BC 1) un
uutoxpom C.

P. Aeruginosa

naTtoreHoB crocobHa K Koarrperauuu, Korga K
afaresvpoBaHHbIM K 3MUTENVOLMTAM MUKPOOPraHu3Mam
MHBIX TaKCOHOMMWYECKMX TPyMn MPUKPENNATCS KNeTku
natoreHa, ¢ (PopMMpPOBaHEM PasNNYHOMN MO MUKPOGHOMY
cnekTpy 6uonneHku. [anee B agresnpoBaHHbIX KrneTkax
naTtoreHa akTUBUPYETCS CUHTE3 3K30Monmcaxapuaos.
MocTeneHHO B pe3ynsTate pocTa  MUKPOKOMOHWMA
M  OOPMUPOBaHMS MaTpukca, obpasyeTca 3penas
MHOrocrnonHasi GuonneHka, C MWKpoKaHanamu U
nopamu Ansi MOCTYMneHus nuTaTtesibHbIX cy6cTpaToB U
yOaneHusi KOHeuYHbIXx MeTabonuToB. B nmocnegytouiem,
C y4yacTveM GakTepuarnbHbIX CUCTEM Perynsuum umeet
MECTO paccpefoTOYEHNE «CO3peBLUen» BUOMMEeHKH,
ee  [aucnepcusi.  BuonneHouyHble  MMKPOKOSIOHMU
paccenBaloTCs B OKpYXXaloLMe TKaHW, KOMOHWU3UPYIOT
Apyrue 61oTonbl ¢ HOPMUPOBAHMEM HOBbLIX GUOMEHOK.

CoctaB OuWOMMEHKM BKIOYAET [OBa OCHOBHbIX
KOMTMOHEHTA: KOMOHWUN MMWKPOOPraHU3MOB W MaTpUKC;
npuyem MrkpobHas buomacca 3aHnmaeT10%, a maTpuke
— 90% [14,15]. B coctaB wmatpukca 6GuonneHku P.
aeruginosa BXxoaAaT ak3ononucaxapugbl (anerunHar, Pls,
Pel), BHeknetouHble OHK (extracellular DNA, eDNA),
cogepXallnii  pamMHO3y MUKONUNUG, - PaMHONUNWA,
NEKTUHbI, cMaepodOpbl - MTMOBEPANH W MUOXENWH, Apyrne
coeguHeHus [16].

AnbruHar, 3TO aLeTUNMPOBaHHbIN,
reneobpasylownin - 3k3ononmcaxapug, COoCTOSAWNA 13
COeAMVHEHHbIX [-1,4-rMMKO3MOHON CBA3BID MOHOMEPOB
D-maHHypoHOBOM 1 L-rnanypoHoBow  kucroT.  OH
cTabunuanpyeTr  CTPYKTYpy  MaTpukca  OWOMMeHKu,
CMOCOOCTBYET  yAEpXaHWO BOAbl W MUTaTENbHbIX
BellecTB B ee coctase [17]. AnmbrmHaTt npegoxpaHsieT
naTtoreH OT OMCOHM3auun n haroumTosa, OT AENCTBUS
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aHTMBMOTUKOB. Hanpumep, oTpuuaTenbHO 3apsKEHHbIN,
@HWOHHBIN  anbrMHaT  CBA3LIBAETCA C  KaTWOHHbLIMU
aMUHOIMMKO3MA4aMW,  YMEHbLUAeT  aKTUBHOCTb WX
anddy3um K MUKPOOHBIM KreTkam BHYTPU OMOMneHku
[18,19]. Hapsgy c Opyrumu KOMMOHEHTamMy OWOMneHKku
anbrmHaT yMeHbLUaeT MPOHMKHOBEHME B 30HY BOCManeHus
daroun-ToB, UMMYHOKOMMETEHTHbIX KNEeToK. BbuocuHTes
anbruHaTa MnoBbIWEH Y MNepcUcTUpyrLwmux wrammos P.
aeruginosa, XapakTepu3ylLmuxcs MyTauven B annene
mucA22 [20].

Pls (ot aHrn. «polysaccharide et alsynthesis
locus») — aTO aneKTpoHenTpanbHbIN NONMMep, BKIOYaeT
octatkm D-rmiokosbl, L-pamHo3bl 1 D-maHHO3bI. 3TOT
ak3ornonucaxapug crnocobcTByeT agreavu natoreHa
K anuTenvouuTaMm, YyyactByeT B  (POpPMUPOBaHWM
CTPYKTYPHON OCHOBbI OWONMNEHKM, TakkKe YMeHbLUaeT
OencTBme aHTMBMOTMKOB U charoumToB [21].

Pel(oTaHrn. «pellicule»)—aToKaTUOHHBIA NONMMED,
nonucaxapug C BbICOKAM COOEPXaHWEM  [TIHOKO3bl,
BXOASLLEN B COCTaB YacTMYHO AeaueTunvposaHHoro N-
aueTtun- d- rmoko3ammHa n N- auetun- d- ranakto3amm Ha.
Takke cnocobCcTByeT afre3uny natoreHa K anuTenvansHon
MOBEPXHOCTU, CMNOCOOCTBYET YCTOMYMBOCTW MaToreHa K
aMuH rmuko3ugam [22]. CBe3biBasCb C BHEKIETOYHOW
OHK Bblle nepeyncrieHHble HeuTparbHble W Nonu
aHMOHHbIE 3K30 nonucaxapuapl nartoreHa (Pls n Pel),
B3auMoZencTBys ¢ MoHammn Mg2+ n Ca2, ykpennswoT
MONMMMEPHYI0 OCHOBY MaTpuKca OMomnneHku.

BHekneTouHble OHK, HakannmearLmnecs
npu paspyleHnM MUKPOOHBIX M TKaHEBbIX KIETOK,
ABMSAOTCA KOMMOHEHTOM MaTpukca. OHM cnocobcTBytOT
yBEMUYEHNIO rMapOodOBHOCTN KNETOYHOW MOBEPXHOCTH,
ycunuealoT  cBs3n  BaHn-gep-Baanbca B npouecce
copmupoBaHua GuonneHok. eDNA npu yyactum noHos
Mg2+ n Ca2+ Tawkke YKpennsawT CTPYKTypy OuonneHku
NMOCPEACTBOM  KaTMOHHOE-aHMOHHBIX  B3avMOLEVCTBUN
C 9K30 nomucaxapugamu Mmatpukca. Bwmecte ¢ Tem
eDNA, kak 1 3k30 nonvcaxapvapbl SBrASOTCA MCTOYHUKOM
yrnepoga, a3ora, pocdopa aAnst MMKpOOpPraHM3mMoB.

PamHonunug — rmykonunua, Coaepxallummn yrnesos
paMHO3y M NUNWA ankaHoBYK KUCIOTY, XapakTepuayeTtcs
mapodunbHbIMKU - U TMAPOOOHBIMK  CBOMCTBaMM,
cnocobCTBYLLMMU HakTepuansHon agresuu.
Mpoayumpyemblii naToreHom pamHonunNug crnocobeTeyeT
(OpMUPOBaHNIO MOP, MUKPOKaHanoB B OWONMeEHKe.
PaccmatpuBaetca  kak  akTop  BMPYMEHTHOCTH,
CNocoOCTBYOLMIA HapYLUEHMIO LIENOCTHOCTM MeMbpaH
TKaHEBbIX KMETOK.

JIeKTUHbI - pacTBOpMMbIE, BbICOKO aare3vBHble
Oenkn, TakKe YKPENMnAT CTPYKTypy OuonneHku,
drKCUpyst MUKPOOHBIE KMETKM M MX 3K30 nonucaxapugpl
B cocTaBe matpukca. B mukpokononusax P. aeruginosa
noeHTMguumposaHo 6Gonee 50 accounmMpoBaHHbLIX C
OGuonneHko 6GenkoB, OTCYTCTBYKOLUMX B MM@HKTOHHbIX
MUKPOOHbIX KNeTKax.

MuoBepauH M NUOXENWH —  MPOWU3BOAHbIE
XVHOMWHOB,  cuMaepodopbl,  CMOCOBGHbIE  AKTUBHO
hbvKcMpoBaTb MOHbI Xeresa, BXoAsiluMe B COCTaB

reMcogepxalimx, AblXaTernbHbIX (epMeHTOB B Lenu
nepeHoca 3MNEKTPOHOB MWKPOOHOW KNneTkn. AKTMBHasi
dukcaums Fe3+, obecneynBaet cTtabunbHoe
dyHKumMoHnpoBaHne OTL| nmatoreHa W KOHKypeHTHoe
npevMyLLecTBO B cpede, B KOTOPOW HEAOCTaTO4HO
MOHOB xene3a. [nounaHuH — BTOpuYHbI MeTabonuT P.
aeruginosa, OTHOCUTCS K (peHaH3nHaM, LIMTOTOKCUYEH,
CnocobCTBYET NM3NCY TKAHEBbIX KIETOK M HAKOMMEHUIO
eDNA B coctaBe GuonneHku.

Kpome BblluenepeyncneHHbIX 3K30MonMmMmepos
B COCTaBe MaTpukca 6OwuonneHku, opmMmpyemon
CVMHETHOMHOW NanoYkon eCTb CTPYKTYPHbIE KOMMOHEHTbI
NU3NPOBaHHBLIX TKaHEBbIX KNeTok, mbpuH u pgpyrue,
nonesHele ang merabonuama P. aeruginosa cy6ctaHumm.
Mo o6pasHomy BbipaxeHuto J. Wingender nH.C. Flemming
[23], OwonneHo4HbI MaTpMKC — 3TO «pesepByap
hepMeHTOB, KOTOpPble WCMOMb3yTCA GakTepusMu Ans
BbDKMBAHUSA 1 arpeccumy.

CucTteMmbl, perynupylowme metabonuyeckyro agantauuio P. aeruginosa

Metabonuyeckass apantaums P. aeruginosa
perynupyeTcsi KOHCEPBATMBHbIM OCHOBHbLIM FEHOMOM U
BapuabenbHbiM AONOMHUTENbHBIM FEHOMOM, MpU 3TOM
0COBEHHO 3HayMMa posflb MOOWUIbHBLIX TEHEeTUYECKMX
3NEeMEHTOB - 3TO dharn, TPaHCMO30HbI K |S-anemeHTbI.
leHom natoreHa cogepXuUT Gonblloe KONMYecTBO
napanoroBbIx reHoB, KoTOpble PyHKUMOHAMNBbHO
nepekpbIBalTCs, HO UMEKT OUCKPETHbIE CBOWCTBA MIU
perynupyroTcs no-pasHomy [24].

M3BeCcTHbl 4 rpynnbl  PerynsaTopHbIX [EHOB,
AEeTePMUHNPYHOLLNX meTabonunsm NPOKapuoT:
cucTeMa «4yBCTBa kBopyma» (quorum sensing, QS),
ABYXKOMMOHEHTHbIE BHYTPUKNETOUHbIE cucTemsl
perynaummn (two-component systems, TCS), a Takxe
OOHO  MOMEKynsipHble aBTOHOMHble PerynaTopbl U
perynsatopHble PHK.

MexkneTouHble  curHanmbHble  cuctembl QS
KOOPAMHMPYIOT  TPYNMOBYIO TPAHCKPUMLUWIO TEHOB B
coobuectBe bGaktepui [25]. AktuBaums cuctembl QS
NPUBOOUT K YCWUIEHHOW MPOAYKUMM ayTOUHAYKTOPOB.
OnucaHo 6Gonee 50 ayTOMHOYKTOPOB - CUrHAIbHbIX
MoneKyn, obecneynBatoLLmMX MEeXMUKpobHoe
B3aMMmogencTene B nonynaumax npokapuot. Y P.
aeruginosa aktuBHbl AHL (acyl-homoserine lactones,
N-aumnromocepunHoBble nakToHbl) 1 PQS (Pseudomonas

quinolone signal, LIMKITNYECKNN TUOMNaKTOH)
ayTouHaykTopbl [26,27]. [JaHHble nyTW curHanusaumu
aKTMBMPYIOTCA B 3KCMOHEHLManbHON ¢hase pocta npu
MOBbLILLEHHOM MIIOTHOCTU MMKPOOHbLIX KNeTok. OHu
TaKkKe y4yacTBYOT B perynsumm akcrnpeccum aktopos
BMPYNEHTHOCTN, B (OPMUPOBAHUM YCTOMYMBOCTU K
aHTNMbmnoTnkam, OMOCMHTE3a KOMMOHEHTOB MaTpuKkca
OvonneHkn - pamHonunuaa, NMOBEPAMHA, NUOLMaHUHA,
nonucaxapuga Pel, nektuHos [28].

TCS coCTOAT U3 CEHCOPHbIX KNUHA3 Ha BHYTPEHHEN
MOBEPXHOCTU KNETOYHbIX MEMBPAH U PEryNnsiTOpoB OTBETA,
npeacTaBnsioWmMx cobol nentuabl, 4epe3 KoTopble
aKTUBMPYETCS 3KCMPEeccUsi FeHOB, AETEPMUHUPYHOLLNX
CMHTE3 (DaKTOPOB BUPYNEHTHOCTM, (HOPMUPOBAHME
YCTOMYMBOCTM K  Xumwuonpenapatam, obpasoBaHue
OvonneHok [29-31].

B ob6pasoBaHun OwuonneHkn y P. aeruginosa
aKTMBHa pOJib BTOPUYHOIO MeCCeHaXXepa - LMKITMYECKOro
AnryaHosnHMoHodocdarta (c-di-GMP). c-di-GMP
ycunuBaet OMOCUMHTE3 naToreHoMm cumbpun IV Tuna,
CTabunmanpyroLLMx NpoLecc aare3un n cnocobCTBYHOLLMX
KONoHM3aummn 6Guotona. OTOT BTOPUYHBLIA MeECCEeHOXep
ycunmBaet onocuHTe3 KneTkamm naTtoreHa
ak3ononucaxapunos Pls Pel n anbruHata [14,15,32].
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OpHa wun3  Haubonee

MeTabonuyeckom

NpobnemMHbIX acnekToB
agjanTauMm  natoreHa —  9TO0
dopMnpoBaHMEe  MHOXECTBEHHOMW  YCTOMYMBOCTU K
aHTMbuotnkam.  PopmupoBaHuMe y  nceBOOMOHA
aHTUBNOTUKOPE3NCTEHTHOCTM perynupyetca TCS
yepes cregyrLlme MexaHW3Mbl: CHUXKEHUE aKTUBHOCTU
TpaHCMOPTHbIX GEnKoB — MOPWMHOB, MNpuBOAsLLEe
K YMEHbLLEHUIO NPOHNLIA2EMOCTH MembpaHbI
KNeToKk [Ansi XUMWOMNpenapaTtoB; YCUreHue BblBOAA
XMMONpenapaTtoB M3  MUKPOOHbIX  KNETOK  4Yepes
akTMBaumo pabotbl  acpdnokcHbIX HacocoB (y P

BbiBoAabI

MexaHn3mbl mMeTabonunyeckom ajantauumn,
npueoasLme Kk obpasoBaHuto buonneHku P. aeruginosa,
peanunsyloTca  WMPOKMM Habopom depmeHToB JTL,
pasHbIMW  KOHEYHbIMM  aKLenTopaMu SMeKTPOHOB U
achdekTmBHO perynupytotcs cuctemamm QS, TCS, c-di-
GMP.

MonekynspHble MexaHu3Mbl [OEeWCTBUSA CUCTEM
perynsumMm  paccMaTpuBaloTCA  Kak  MepcrekTUBHbIE
HanpaeneHnss MccnegoBaHUn npu paspaboTke HOBbIX
NOAXOAOB MHIMOMpoBaHuA 06pa3oBaHUsa OUOMMEHKM
naToreHom.

TepaneBTuYeckMe cpeacTsa MoAPasAensoT Ha

aeruginosa 6onee 10 TunoB nomn ); moaudmKaumen
JINC kneTo4HOM MeMOGpaHbl, NPUBOASLLENA K CHUXEHMUIO
ANEKTPUYECKOro 3apsiga W Kak CrneacTBUe, CHUXKEHMHO
cpoacTBa C KaTMOHHLIMWM @HTUOMOTMKaMK, akTUBaLMEN
B-naktamas, paclennsomnX paclUMPeHHbIN  CnekTp
aHTMOWOTMKOB; METUNas, MoaUMULMPYIOLUX MULLEHN
OencTBmMs aHTMOMOTMKOB, Hanpumep MEeTUIMpOoBaHMe
16S pPHK naToreHa, npegoTBpaljatollee OencTeme
aMUHOIMMKO3MAOB NGO MEeTUNMpPOBaHNE TONM3oMepasbl
nceesooMoHas, npenoxpaxsitoLiee oT nencteus
XWUHOMNOHOB [33-41].

hbepMeHTaTUBHOE  paspylleHne WunM  CBA3biBaHWE
CUrHamnbHbIX  MOMeKyn, 6rnokagy  BHYTPUKNETOYHbIX
CUrHarnbHbIX MyTEN U PENPecCcUto FeHOB, BOBIIEYEHHbIX
B rmobanbHyto perynsauuio. Murmbutopsel QS nogaensiot
aKTUBHOCTb (DEPMEHTOB, YYacTBYKOLUMX B NPOAYKLUM
aBTO MHAYKTOPOB, NGO PeLEenTopoB aBTO WHAYKTOPOB.
AHTMBUPYNEHTHbIE CPEACTBA MHIMOMPYIOT 3KCNpeccuto
(aKTopOB BUPYMEHTHOCTMU.

[MepcnekTuBHbl pa3pabotkn aHTU-TCS-cpeacTs,
WHTMOUPYIOLMX TUCTUOMHKUHA3Y U perynsatopbl OTBETa,
NnpuBOASLUME K YMEHbLUEHWNIO 3Kcnpeccun hakTopoB
BMPYNEHTHOCTW. Viccnenytotcs cpeacTaa, nHrmbuvpyowmne

MHMMBUTOPLI QS M aHTUBMPYNEHTHble areHTbl. MeTomsl aKTWBHOCTb  BTOpU4HOTO  MecceHaxepa  c-di-GMP,

«KBOPYM-KBEHUMHr»  (quenching), HanpaBrieHl Ha KOTOPbIM y4acTBYeT B (DOPMUPOBAHMI BUONNEHKN.
WHMMBUPOBAHUE — CUCTEMbI  KBOPYM-CEHCUHIA  Yepes
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Tyninpeme

P. aeruginosaHbiH cybcmpammeik yHUgepcanoblfbl xoHe muimOi memabonukarbik 6elimoenyi anekmpoHObl macsimanday
misbeziHOe (OTT) uHdyyubernsobl pepmeHmmepdiH KeH duanasoHbIHbIH XaHe apmyprli mepMuHandbiK S/IEKMPOH aKuenmopiapbiHbIH
bornybivMeH aHbikmanadsl. P. aeruginosa OTT deaudpozeHa3anapmeH, XUHOHOapMeH, UumoxpomOapMeH YCbiHbINFaH, an okcudasanap
Hemece pedykmasanap COHfbl 311eKmpOoHObI akyernmopnap 6ona anadsl. 3TT-0a 4 deaudpozeHa3a xaHe 3 XUHOHOKcudopedyKkmasa
KbI3Mem amkapadsbl, onap anekmpoHOapObl macbkiManday, sHepausiHbl cakmay KacuemmepimeH epekweneHedi; b, ci, ¢, a xoHe a3
yumoxpomOapbl Mombify-momsbikcbi3daHy nomeHyuandapsl 6olibiHwa epekweneHedi. [lcesdomoHadanapdbiH mapmakmarraH
mblIHbIC arny misbeai okcudasanap xeHe pedykmasanapmeH askmarnadbl. 5 okcudazaHbiH ommeaiee apmypiii xakbIHObIK Oapexeci
bap xoHe onapobiH apkalicbickl pO2, Kopekmik cybcmpammapdbiH 6011ybIHa XoHe KopwaraH opmarbiH (hUUKasbIK XoHe XUMUSIIbIK
JardalinapbiHa 6atinaHbicmbl KondaHblnadsbi.

Pedykmasanap (HUmpam xoeHe HUmpumpedykmasanap) 4 cambiiibl Humpucghukayusi peakyusicbiHoa HUmpum rieH Humpammsal
mombiKcbI30aHObIpadbl. A3pobmbl mbiHbIC any Ke3iH0e J3TT MbiHanapObl KamMmulbl: HUKOMUHamud adeHUHOUHyKrneomuadi,
nasonpomeudmep, memip-Kykipm 6erokmapbl, XuHoHOap, b, ci, ¢, a xoHe a3 yumoxpomoapbl; COHFbl 3/1EKMPOHObI aKyernmop
02. AHaspobmebl, Humpammasl mbiHbIC anyda nceadomoHadanapbiH OTT Kbickapak: ¢hnaguH adeHUH OUHyKneomuodi, memip-KyKipm
beriokmapsbl, XUHOHOAap xaHe b, ¢, a yumoxpomdapsl. Ljumoxpom okcudasanapsbi by xardalinapda cuHmesdenmeloi, 31eKmpoHObl
macbimandaydarbl COHfbl OybIHHbIH KbisMemmepiH pedykma3sanap (Humpampedykma3sa, Humpumpedykmasa) opbiHOaliobI.

lNcesdomoHadanapdbiH nepcucmepney wmamoapb! benceHdi mypde 6uornneHka my3edi. P.aeruginosa-Oa cneyugukarnsik
adzesusi cambicbiHOa |V munmi umbpusinapdbiH pesni MaHbI30bl. buornneHka MampuKCbiHbIH KypaMbiHbIH 66niai  60:bin
aK3omnonucaxapudmep (anbeuHam, Pls, Pel), xacywadaH mseic [JHK (extracellular DNA, eDNA), pamHonunud, nekmuHOep,
cudepogpopriap — nUOBepOUH XXoHe nuoxeruH mabbinadbl. buonneHkaHblH my3inyi memabonukanbik 6elimoeny KepiHicmepiHiH
6ipi pemiHde, coHdal-ak OTT hepmeHmmepi MeH mepmMuHandbiK 3EKMPOH akuyenmoprapbiHbiH OughgepeHyuandbi 6enceHoiniei
pemmeywi XylienepmeH bakbinaHadbl.bakmepusinblk pemmey XxylenepiHiH apacbiHOa P. aeruginosa-0a QS, TCS xaHe eKiHwinik
mecceHOxep c-di-GMP peni eme MaHbI30bl. Byn KO30bIpFbIWUMbIH XacywaaparnblK XeHe Xacywaiwinik pemmey Xylenepi
aHmubakmepuanidbl mepanusiHblH xaHa adicmepiH 0aMbimyOblH nepcrekmusarnsiKk MaKkcammapb! pemiHoe kapacmbipbliadsl.

TytiH ce30ep: Memabornukarnblk 6elimoeny, anekmpoHObl mackiManday misbeai, pemmeywi xyluenep, buornneHkanap.

Metabolic Adaptation of Pseudomonas Aeruginosa

Almagambetov K.

Professor of the Department of General and Biological Chemistry, Astana Medical University, Astana, Kazakhstan.
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Abstract

The substrate versatility and efficient metabolic adaptation of P. aeruginosa are determined by the presence of a wide range of
inducible enzymes in the electron transport chain (ETC) and various terminal electron acceptors. The ETC of P. aeruginosa is represented
by dehydrogenases, quinones, cytochromes, and oxidases or reductases can be the final electron acceptors. 4 dehydrogenases and
3 quinone oxidoreductases function in the ETC, differing in the properties of electron transport, energy conservation; cytochromes b,
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ci, ¢, a and a3, differing in redox potential. The branched respiratory chain of Pseudomonas terminates in oxidases and reductases.
5 oxidases have different degrees of affinity for oxygen, and each of them is used depending on pO2, the availability of nutrient
substrates, and the physical and chemical conditions of the environment.

Reductases (nitrate and nitrite reductases) reduce nitrite and nitrate in a 4-step nitrification reaction. During aerobic respiration,
ETC includes: nicotinamide adenine dinucleotide, flavoproteins, iron-sulfur proteins, quinones, cytochromes b, ci, ¢, a and a3; final
electron acceptor O2. In anaerobic, nitrate respiration, the ETC of P. aeruginosa is shorter: flavin adenine dinucleotide, iron-sulfur
proteins, quinones, and cytochromes b, c, a. Cytochrome oxidases are not synthesized under these conditions, the functions of the
final link in electron transfer are performed by reductases (nitrate reductase, nitrite reductase).

Persistent strains of Pseudomonas actively form biofilms. At the stage of specific adhesion in P. aeruginosa, the role of type
IV fimbriae is significant. The biofilm matrix contains exopolysaccharides (alginate, Pls, Pel), extracellular DNA (eDNA), rhamnolipid,
lectins, siderophores - pyoverdin and pyochelin. Biofilm formation, as one of the manifestations of metabolic adaptation, as well as
differentiated activity of CPE enzymes and terminal electron acceptors, are controlled by regulatory systems.Among the bacterial
regulatory systems in P. aeruginosa, the role of QS, TCS, and the second messenger c-di-GMP is significant. These inter- and intracellular
regulatory systems of the pathogen are considered as promising targets for the development of new methods of antibacterial therapy.

Key words: metabolic adaptation, electron transport chain, regulatory systems, biofilms.
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Pe3tlome

JucmoHuu - amo ¢heHomunudyeckuli U 3muosioeuYecKull 2emepozeHHasi epynna 3abonesaHul, Xxapakmepuayrujascs
Henpou360/IbHbIMU 8palameribHbIMU HEPUMMUYHBIMU 08UXEHUSIMU 8 /b0l yacmu mesa ¢ hopMupO8aHUEM Namosioau4ecKux roas.
LlepsukaribHasi QucmoHusi sierisemcsi 00HOU U3 Yacmbix ¢hopM ¢hokasibHbIx ducmoHuu. 1o daHHbIM Tumepamypsi - 3mo 3abonegaHue
yawe debromupyem y nuy, mpydocrnocobHo20 gospacma U NMoMumMo O8uzamesibHbIX MPOSINeHUl y nayueHmos ommedyaomcs He
MomopHbie nposieneHus 8 sude 60118020 CUHOPOMa, HapPyWeEHUs Kayecmea cHa, mpesoau, denpeccuu, Ymo fMpueodumM K CHUXEHUI
mpydocrnocobHoCMU, 803HUKHOBEHUIO mMpyOHOcmel 6bImo8o2o U MpogeccUoHaIbHO20 Xapakmepa.

JuaegHo3 uyepsukanbHOU OUCMOHUU S8/151emcsi YUCMO K/UHUYecKumM u mpebyem oceedomieHHocmu 0 daHHOU rmamosiozauu
gpayell pasHbIX creyuansHocmel. Cywecmeyem KUHUYecKasi Kriaccugukayusi uepseukanbHoOU OUCMOHUU, MpUMeHsiiouwasi
koHuenyuto Collis-Caput (COL-CAP). B ocHose OaHHOU KOHUenuuu niexum pasdeneHue weliHo2o omoderna no3eoHOYHUKa Ha 0ea
aHamoMUu4YecKu U byHKUUOHaNbHO pa3/iuyHbiX ceameHma. Mcronb3oeaHue 8 duazHocmuke OaHHOU Kraccugbukayuu ro3eosnsem
onpedenums yenesbie Mbiwybi 05151 8eedeHUs1 bomynuHUYecKko20 mokcuHa. Haubonee pacnpocmpaHeHHOU namoroauyeckoul no3od,
cesizaHHoU ¢ yepsukasbHol ducmoHuel, siergemcsi nosopom nodbopodka K Mredy, mak 4mo 20/108a 108opayusaemcsi 8 CIMopoHy
(mopmuckornnuc). [pyaue namosiocudeckue rno3bl, Cesi3aHHbIe C UepauKaibHolU OucmoHuel, 8KTHarom aHmepoKoIUC, Mpu KOmMopom
20/108a HaKITOHSIemcsl ereped; pempoKo/IIUC, PU KOMOPOM 20/108a 3arpoKuHyma Ha3ad; usiu J1amepoKoIucC, rpu KOmopoM 20/1068a
HakroHsiemcsi 8 00HY cmopoHy. [pu amom moyHbIl buoxumuyeckuli 0echekm, MpueoOsWUL K Pa3sumMuUI0 KIUHUYeCKoU KapmuHbl,
ocmaemcsi MoYHO He U38eCmHbIM. B Hacmosiwee epeMsi NyywuM eapuaHmoM JIe4eHUsl UepeukasibHolU OUCMOHUU sierisiemcsi
8gedeHUe 6omynUHUYECKO20 MOKCUHA 8 MopaxeHHble MbIWUbl, a coyemaHue bomynuHomepanuu co crieyuanbHol rpozspammol
KuHeauomepanuu yryywaem pesyribmamsi ieyeHusi. @apmakomeparusi MpUMeHsIemcsi MpeuMyUwecmeeHHO y Uy, He noslydaruux
bomynuHomeparnuto, a xupypaudeckue MemoObl Ie4eHUs1 UCMOMb3yom npu HeaghghekmusHocmu rnocrieoHed.

Llenbto OaHHO20 numepamypHo20 00630pa sensiemcsi oceewjeHue npobrneMbl uepsukanbHoU OuCmoHUU C no3uyuu
OokasamersibHOU MeOUUUHbl, OCHOBaHHOM Ha COBPeMEHHbIX npedcmasreHusix o6 amuonoauu U namozeHese 3aboresaHusl.
[Mposoduricsi 8b160pOYHbLIL MOUCK Tumepamypsi ¢ ucrnonb3osaHuem PubMed u Google Scholar u eknrodan 0630pHbie cmambu, cepuu
crlyqaes U memamudeckue uccriedosaHusi, ornybnukosaHHble ¢ 2017 2oda. [Mpakmuyeckoe npuMeHeHuUe pe3ybmamos uccriedosaHull
namogu3uono2u4ecKux, OuazHoOCMUYeCKUX acrnekmos uepsukarnbHOU OUCMOHUU 038071em 3Ha4yumesbHO 08bICUMb Kayecmeo
J1I64EeHUST 3MO&20 CII0XHO020 3abonesaHus. Tepanusi 0aHHOU mamoroauu, 00HaKo, MO-fPexXHeMy HOCUM cuMnmomMmamu4eckull xapakmep,
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BBepeHune

[ONCTOHUM - 3TO HEHOTUMNYECKN U STUOTTOTUYECKN
reTeporeHHasi rpynna 3aboneBaHunin, xapakTeprayoLascs
HENpOu3BOMNbHLIMY  BpaLlaTenbHbIMW  HEPUTMUYHBIMU
OBWXEHUSMU B NMOOON 4actu Tena ¢ hopMMpOBaHUEM
naTonornyecknx nos. Cywectsyet nsTb
pacnosHaBaeMbIX MPU3HAKOB AMCTOHUW: B OCHOBHbIX
npu3Haka (OMCTOHMYECKME MO3bl U OBMXKEHUHA) U Tpu
OOMOMHUTENbHBIX MNpU3Haka (KOppUrupylolme >KecTbl
UMM CEHCOpHble TPIOKKW, 3epKanbHas AWUCTOHMSA U
aBuratenbHas  u3bbiToyHocTb) [1]. LlepBukanbHas
anctoHusa (LIO), Takke wm3BecTHas Kak cnactuyeckas
KPUBOLLES MU MPOCTO KPYBOLLES, SBMNSETCA OAHOW 13
Hanbornee pacnpocTpaHeHHOW poKanbHOM OUCTOHUM
y B3pOCMbIX. JTO TMNEPKMHETUYECKOE [BUraTernbHoe
paccTpoWCTBO, KOTOPOE  MPOSIBNSETCA  Pa3fNYHON
CTEMEHb0 aHOMarnbHOrO MOMIOXEHMS LIen, TPEeMOPOM
wew n/vnu 6onbto B Wwee [2]. B natonornyeckom natrepHe
yyacTBYlOT ~peMeHHas  Mblua, TpaneuveBugHas,
KMBaTenbHasi, nepegHas JecTHWYHas U Mbiwua,
nogHumaroLLas nonatky [3]. XoTa B LienoM LiepBuKarnbHas
ONCTOHUS ABNsieTcA [0o6pokavyecTBEHHON, OHa
MOXEeT MNPMBECTU K 3HAYUTENbHON WHBanNuAmMsaumu,
coumanbHoOM ” npodeccMoHanbHOM Ae3aganTtauuu,
YTO CBMAETENLCTBYET O BbICOKOW MEAMKO-COLMarnbHOM

AnuaemMuonorusa

PacnpocTtpaHeHHOCTb pas3nuyHbIX dopm
auctoHun  m3dydaetrca ¢ 1980-x rogoB. YuuTbiBas
pasHble NOAXOAbI K Kraccudukauum, 0CBEAOMIEHHOCTH
Bpaye O [OaHHOM  natonoruu,  MHoroobpasue
KMUHNYECKNX MPOSABMEHUN, LUMPbl OYEeHb pPasHATCS.
laHHOBeEpCcKoe  anuaeMuonornyeckoe uccrnegoBaHue
2022 ropa yctaHosuno vactoty LA 8,75 Ha 100 000 [5].
Cuctematnyeckuin 063op mccnegosaHuii 2010 n 2022
rogoB, 0To6paHHbIx B 6a3ax aaHHbIx MEDLINE n EMBASE
onpefensieT  pacnpocTpaHeHHOCTb LiepBUKarbHOW
anctoHnn9,95Ha 100000 nogaHHbIM 12ccnenoBaHnii[6].
B Wpnangun yactota dokanbHbIX AUCTOHUM B NOMYNALMK
no AaHHbIM UccregoBaHusa, nposegeHHoro B 2016 roay,
coctasnset 17,8 Ha 100 000, npu atom LepBuKanbHas
OVCTOHMSA B 3TON rpynne coctasnseT 69,2% [7]. B obwen

dTuonoruda

CywectBoBano MHOXXeCTBO TEopUn,
MbITAalOLWNXCA OOBACHUTL 3TUNOJI0OIMNKO ANCTOHUN
(MHbekumoHHasg, NMCUXOreHHas, TOKCcMYeckas,

nepudepunyeckasi (KOpPELLKOBbIE CMasMbl, MPUBOASLLME
K  HenpaBWibHOMY  pacrpefeneHntd  MbILLEYHOro
TOHyCa), TEOPUSI HENPOBACKYNAPHOIO KOHNNKTa MEXay
WHTPaKpaHnanbHOM YacTblo 06aBOYHOrO HEPBa U PSAOM
pacnonoxeHHbiMn  cocygamm) [3,10]. CoBpemeHHOE
npeacraeneHve o6 3TMonorMM AMCTOHUM OCHOBbLIBAETCS
Ha HenporeHeTuke. [lpMHMMas BO BHMMaHWe Takoe
MHoroobpasue npu4uH, 6bina cosgaHa aTuonormyeckas
Knaccudmkaums OUCTOHWMM, KOTopas BbiOenser [Be
6onblune rpynmnbl: HacneacCTBEHHbIE U NpUOBpEeTeHHbIe
ONCTOHMM, a Takke B 3TOM knaccudukauum ectb
nogpasgen OVNCTOHUK HEen3BECTHOW 3TUonornm
[11]. HacnencTtBeHHble OpMbl  AUCTOHUM  TpebytoT
NOATBEPXKAEHUS  FEHETUYECKOro  MPOUCXOXKOEHUSA 1
nogpasgensaTcs Ha ¢opMbl MO TUMY HacreaoBaHUs.
Hanbonee uacto BcTpevatollencss ¢opMor sBRseTcs
myTauma DYT1, wmetowasa ceAsb ¢ reHom TORITA.
MyTtaumm DYT6, pexe DYT7 n DYT13 nposiBnstoTcs
KpaHuouepBukanbHoW auctoHunen [2,11]. B cTpykType
nprobpeTeHHbIX POPM ANCTOHUN BbIAENSIOT CTPYKTYPHbIE
aHOMarnuu TOMOBHOTO MO3ra, MOBPEXAEHNE CTPYKTYp

Ba>KHOCTU Hay4HO-MCcCcrneaoBaTenbCKUX 3agaq,
HanpaeBneHHbIX Ha 6onee rmybokoe M3yYyeHne OCHOBHBIX
KINVHUKO-DYHKLMOHaNbHbIX nposierenvn L n metogos
ee neyenus [3,4].

Llenbio pgaHHOro nutepatypHoro o63opa
ABNAETCS  OcCBelleHne npobnembl  LepBuKanbHOW
AWCTOHMM C  NO3VLMW  JoKasaTenbHON  MeAULUMHbI,
OCHOBaHHOM Ha COBpPEMEHHbIX MpeacTaBneHnsax o6
3TUOMNOrMM n natoreHese 3abonesaHuns.

Ota o0b630opHas cTaTbsi OCHOBaHa Ha BbIGOPOYHOM
rouncke nuTepaTypsbl ¢ ucnons3osaxHnem PubMed n Google
Scholar 1 Bkntoyvan o630pHble CTaTbu, CEpuUM Criyvyaes
W TemaTudeckue MWCcCrnefoBaHusi, onybrnukoBaHHbIE C
2017 roga. CooTBeTCTBytOLMNE CTATbW ObINU BISIBMEHbI
nyTem fnomucka Ha3BaHU C UCMONb3OBAHMEM KIOYEBbIX

cnoB, copgepxawmx: cervical dystonia epidemiology,
cervical dystonia classification, cervical dystonia
rehabilitation, cervical dystonia treatment, cervical

dystonia botulinum toxin, cervical dystonia physiotherapy.
Mbl  HeorpaHuuvMBanu MOUCK Ha NOOOM  A3bIKe.
Mcnonb3yemble KnioyeBble CrioBa HEMHOTO pasnuyanucb
mMexgy 6asaMu OaHHbIX B 3aBUCMMOCTU OT TpeboBaHui
KaXK[oM NONCKOBOW CUCTEMBI.

nonynsauun LA peructpupyetca B 1,2-8,89 cnydvaes
Ha 100 Tbic. HaceneHus [8]. YuuTbiBas COBpPEMEHHbIE
3MNAEMUOIOrMYeckMe OaHHble O PacnpoCTPaHEHHOCTU
LepBUKanbHOM  OMCTOHWMM, B  HacTosillee Bpemsi
9T0 3aboneBaHWe 3aHUMaeT TpeTbe MeCTO cpeau
ABuraternbHbIX PacCTPOWNCTB, yCTynas acceHumanbHOMY
Tpemopy 1 6onesnn MNapkuHcoHa [3]. AHann3 reHgepHbIX
pasnuuuii  cpean 6GomnbHbIX  doKanbHbIMU  chopMamu
AVNCTOHMM YCTaHOBWI NpeobnagaHne nuL, XXeHCKoro nona
ot 1, 6:3 go 3:1 [5,8]. CyLlecTBYIOT reHAepHbIE pasnnyns
Kak B pacnpocCTpaHeHHOCTU, Tak M B BO3pacTe Havana
3abonesaHus [9].

rofioBHOr0O Mo3ra B pesynbrate TpaBM, WHGEKLNN,
TOKCUYECKOro BO34ENCTBUS, OHKONTOrMYECKNX MPOLECCOB,
cocyaucTblix aHomanuii [11]. CuuTaertcs, 4YTO B OCHOBE
3aboneBaHnsi HaxXoOMTCA  MaTONOrMYecKMin mpouecc
B AeHTaTopybpotanamuyeckom Tpakte (OPTT), npwu
3TOM TOYHbIA OUOXUMUYECKUA OedEKT, NPUBOAALLUMIA K
Pas3BUTUIO KIMHWUYECKON KapTUHbI, OCTAeTCsl TOYHO He
n3ssecTHoIM. B nccnegosanun Rachel E. v konner y 67
nauvenToB ¢ U0 wmayyanca OPTT, ¢ ucnonb3oBaHvem
TpakTtorpacum Ha ocHoBe Auddy3MOHHO-TEH30PHOM
BM3yanu3auuun. B pesynerate nccnenoBaHus cpeHsas U
akcuanbHasa anddyanoHHas cnocobHocTb nesoro APTT
ObINM 3HAYNTENBHO CHWXEHbI. OTO CBUAOETENBLCTBYET O
MUKPOCTPYKTYPHbIX aHoManusax B npepenax OPTT npu
L, no paHHbIM TpakTorpadguu, cornacyroLlencs co
CHWKEHHOW LIeNTOCTHOCTBIO akCOHOB B npegenax gaHHoM
30Hbl. [Mpy 3TOM TOYHbIN BUOXMMMYECKMIA  OedekT,
NPVBOASLWNA K PasBUTUIO  KIMHUYECKOW  KapTUHbI,
OCTaeTcs TOYHO He nasecTHbIM [10].
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Knaccudmkaumsa uepBMKkanbHOW AUCTOHUM

CyulecTByeT  KNMHMYEcKast  Kraccudukauus
LepBuKarnbHOW AUCTOHUM, MNPUMEHSIIOWAs KOHLEMLUIO
Collis-Caput (COL-CAP) [12]. B ocHoBe paHHOM
KOHUEeNnuuM nexuT pasfeneHve LWeWHoro  oTaena
NMO3BOHOYHUKA Ha [Ba aHAaTOMMYECKU U (DYHKLMOHANBHO
pasnnYHbIX CErMeHTa:

— BEpXHWW, UNKU MNOA3AaTbINOYHbIN, cermeHT ()
COCTOUT U3 aTrnaHTa n 0CeBOro NO3BOHKA;

— HWKHWI cermeHT (ll) npogomkaeTcs OT HUXHEN
NMOBEPXHOCTU OCEBOTO NMO3BOHKA 40 BEPXHEN MOBEPXHOCTYU
nepBoro rpyAHoro no3soHka [12,13].

MblLweyHoe npeacTaBUTeNbCTBO Takke
peanu3oBaHO Ha ABYX YPOBHSIX U OTIMYAETCS MECTOM
MPUKPENIeHNsT MbIWL: BEPXHWUIA YPOBEHb «rofoBa MU
Cl noseoHok» K HwxHUN «CIlII—CVII nossoHkn» [12].
CormacHo [OaHHOW  KOHUenuuMu B Kknaccudukaumm
LiepBUKanbHON AUCTOHUN BbIOENSIOT ABa KOMMOHEHTA:

Caput: korga nopaxeHb! MblLLLbI IEPBOTO LLIENHOTO
cermeHTa (Torticaput); onucbiBaeTcsi kak aHTepokanyT,

KnuHunyeckas kapTuHa

CvMNTOMbI  UEepBUKanNbHOW  AWCTOHUW  MOTYT
nosiBUTLCS B NMOOOM BO3pacTe, HO OObIYHO HAYMHAKOTCS
B Bo3pacTte oT 20 go 60 net ¢ nukom B Bo3pacTte ot 30
no 50 net [2,16]. B knuHMYecKkon KapTUHE BbIAENSOT
MOTOPHbIE U HE MOTOpPHbIE MPOSIBIEHUsT 3aboneBaHus.

OCHOBHbIM ~ CMMNTOMOM  LIEPBUKanbHOW  AUCTOHUM
ABNAOTCA  OONEe3HEHHbIe  TOHWYECKMEe  COKpalleHus
UNn  nepuoguyeckne  cnas3mbl  FPYAMHO-KITHOUUYHO-

COCLUEBUOHOW, TpaneuneBuaHoOM U APYrvx MbIL, Lewn,
06bIYHO OHOCTOPOHHWE, YTO NPUBOANT K HEMPAaBUIIBHOMY
nonoxeHuto ronosbl [17]. [lonoxeHue ronosbl npu
LepBrKanbHOW ONCTOHUM MOXET OblTb  pasnu4yHbIM.
Haunbonee pacnpocTpaHeHHOW NaToNorM4yeckon Mno3ou,
CBSI3aHHOW C LEepBMKANbHOW AWCTOHWEN, SABNSAETCA
noBopot nogbopogka K nnedvy, Tak 4TO rornosa
noBopaynBaeTcsi B CTOPOHY (TopTmkonnuc) [2,18]. Opyrue
naTonornyecknue nosbl, CBA3aHHble C LEepBUKaIbHOW
OVCTOHMEW, BKIIOYAKT aHTEePOKOMNMC, MpU  KOTOPOM
rorioBa HaKIMOHSIETCA Briepes; PETPOKOMUC, NPY KOTOPOM
roroBa 3anpoKvHyTa Hasaf; WM NnaTepoKonnuc, npu
KOTOPOM TrOfioBa HaKMOHHAETCS B OOHY CTOPOHY. Takke
MOXeT OblTb CMeLleHMe TOnoBbl Ha Mnrevax Brnepes
(nepegHun carnTTanbHbI WNT) M Hasap (3agHui
carutTanbHbi WndT) [8,11]. YacTo wenHas ONCTOHMSA
HOCUT CMOXHBIN XapakTep u covetaeT B cebe HeCKOnbKo
yrnoB ABwxkeHusi ronosel. B 16% cnyyaes L[] coyeTaetca
C [OWUCTOHMEN cocegHen obnactn: 4awe C ogHon
(6nedapocnasmom nnm opoMaHanOynapHON ANCTOHUEN),
4YyeMm C AByMs, B cooTHoweHun 1, 4:1 [3]. Heobxogmmo
Takke MNOMHUTbL 00  OCHOBHOW  XapaKTepucTuke
OVCTOHMYECKOr0  CMHApOMa — €ero  AMHaMWU4YHOCTM.
Tak y nauveHTa npu BepTUKanusauum u LBVDKEHUAX
OVCTOHMSA YCUIMBAETCH, @ B MOKOE U B rOPM3OHTANbHOM
nonoXxeHnn ymeHbwaercs. CumnToMbl  3abonesBaHus
yCUnMBaIoOTCA K Beyepy (CyTouHble dntokTyauun) [3,18].
CvMNTOMBI  MOTYT  YMEHbLUaTbCA NPV BbINONHEHUN
KOPPErupyoLMX XeCTOB, TaKMX Kak WCMonb30BaHue
BOpoTHuKa LWlaHua, potparvBaHWe 3aTbIIKOM CTEHbI,
KacaHue nanbLeM K LeKe WM CXMMaHWe MOYKU yxa
[3]. Ha paHHMX cTagmax 3aboneBaHusi xapakTepHa
nonoxurensHaa npoba c ankoronem. B Tevenune 2-5
ner 3aboneBaHWe nporpeccupyeT, 3atem [JocTuraet
cBoero nnato. B otnuume oT gpyrux ABuratenbHbIX
paccTpowcTB, Takux kak 6onesHb [lapkuHcoHa [19],
Wb HepaBHO Obino npusHaHo, yuto LA obnapaer

naTtepokanyT Ui peTpokanyT;

Collis:  npy  nopaxeHunm  Mbiwl,  BTOPOro
LIENHOr0 CermMeHTa; OMUCLIBAETCA KakK aHTEepOKONmuc,
naTepoKONnnc, PETPOKONINC unu TopTukonnmuc [14].

BaxHo pasnuyatb 3T ABe OpMbl, MOCKOSbKY 3TO
romoraet B KIIMHUYECKON NPaKkTUKe onpeaennTb, B Kakve
MbllLpbl  criegyeT BBOAWTb OOTYNUHMYECKUA TOKCWH.
CornacHo KMMHWYECKUM PEeKOMeHOALMSM, KOMMIEKCHO
OLEHUTb TSXECTb LEepBUKaNbHOW OUCTOHUM MO3BOMSET
ucnone3oBanne wkansl TWSRS (Toronto Western
Spasmodic Torticollis Rating Scale), paspaboTtaHHoi B
Hauane 1990-x ropoB. TWSTRS npeacrtaensier coboi
COCTaBHYO LLKany, UCMOoMb3yeMyto Ans U3MepPeHns Tpex
acnektoB LI[: TskecTn, HeTpygocnocobHocTn u 6onu.
O6wuin 6ann HaxoguTca B AvanasoHe oT 0 go 85, roe
bonee BbicokuiA Gann ykasbiBaeT Ha Oonee TsKenoe
cocTosiHue [15].

HEMOTOPHBLIMW OCOBEHHOCTSIMU, TakMMK KakK CEHCOPHbIV
neduumnT, paccTporcTBa HaCTPOEHNS U CHa, HapyLleHne
xoop0bbl, paBHOBecwsi, a Takke 0omnb, TPEBOXHO-
[enpeccrBHOE pacCTPONCTBO, aCTEHNS, HApPYLLEHNS CHa,
KOTHUTUBHbIE n3MeHeHus [20,21]. B3aumocsaAsb mexay
3TUMW HEMOTOPHBIMX CUMMATOMaMu M WX BIUSHWE Ha
Ka4yeCTBO >XU3HU W HapylleHue TpyaoCcnocobHOCTU npu
LI moryT 6bITb HepgooueHeHHbIMK [22]. Bonb sBnseTcs
OCHOBHbIM  (DaKTOPOM  CHWXEHUS  TpygoCrnocobHOCTH
[23] n coumanbHOM wmzonsuum [11] n yvacTo sBnseTcs
OCHOBHOW NPUYMHOM, NO KOTOPOW NauneHTbl obpalyatTcs
3a nevenmem LU0 [24]. Onpockl, oueHuBawoLWwme
BOCMPUATME nNauMeHTamyn cBoux cumntomoB LI,
MOCTOSIHHO MOAYEPKMBAOT OOMb Kak HEMpUATHYI U
WHBanNMausvpyLwyo OCOBEHHOCTb KX  COCTOSHUS,
0Ka3bIBaloLLY0 3HAUNTENbHOE BNMSIHWE Ha MOBCEAHEBHYIO
XM3Hb K paboty [25]. OgHako, xoTa 6onb yxe AaBHO
npu3HaHa OCHOBHbIM npuaHakom LI, ee cheHomeHonorns
ndyyeHa HepgoctatovHo. Marciniec n  konnern [26]
uccregoBany,  HacKonbko — OOMNe3HeHHbl  pasHble
MONOXeHNst Lewn, COOTBETCTBYIOLME Knaccudukaumm
Col-Cap. CormacHO pJaHHbIM WX WCCMNEeLOBaHUSA PUCK
wenHon 6onm B 3,78 pasa BbilLE Y MALMEHTOB C YUCTbIM
KOMMOHEHTOM caput (C BOBMEYEHVWEM MbILL, BOKPYr
aTnaHTo3aTbINIOYHOIO COYNEHEHUS), YeM Y MauUUeHTOB C
YNCTO KOSSTUCHBIM TUMOM (C BOBINIEYEHNEM MBbILLLL BOKPYT
LIerHoro otaerna no3BoHOYHMKA. Takke coolLanock 4YTo
naTtepo-no3vums Havwbonee 6omnesHeHHa, 4Yem fApyrve
BMAbI [26]. Y HekoTOopbIX nogent ¢ m3onupoBaHHon LM
Takke MOXeT ObITb MOCTypanbHbIi Tpemop pyk [11]. B
75% cny4daeB y nauyueHTtoB ¢ LIl otmevyaeTtca peHomeH
rmnepaknnekcun (noanpbirMBaHue, B3gparnBaHue npuv
HeOXunAaHHbIX CcTMMynax). Y Hebonblioro npoueHTa
niogen  Habnwpgaetcss  CMOHTaAHHOE  BbI3OOPOBMEHME
(pemuccunst) nocne NosiBNeHNs CUMNTOMOB. OTa pEMUCCUS
yacTo OblBaeT BPEMEHHON, ANIUTCSA OT HECKONbKUX OHEWN
[0 HECKOMbKMX NET (B cpeaHeM 6 mecsueB), C peuuaneom
cumnTomoB. [lonroe Bpemsi MaumMeHTbl MOryT YCUIMeM
BONW MNOAABMATb TMNEpKMHe3. BrnomHe BeposiTHO, 4TO
mMeHee 1% B0onbHbBIX MMEIOT NOCTOAHHbIE pemuccun [27].
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OunarHoctuka

[unarHo3 uepBrKanbHONW OUCTOHUM OCHOBbLIBAETCS
Ha KNMHWYECKUX AaHHbIX (kanobbl, aHaMHes3, OCMOTp
nauuenTa). lNMpn ocmoTpe pekoMeHOyeTcH NpOBOAUTL
BMAEO3annCb, 4YTO MO3BONSAET OUEHVWBaTb AMHAMUKY
3aboneBaHna Ha OHEe neyeHus, a Takke NnaHnpoBaTb
npouenypbl MHbEKUMn BOTynMHMYEecKoro TokcuHa [2,3].
OnarHoctuyeckoe DYT-6 TecTupoBaHue pekoMeHOoBaHO
nauneHTaMm C paHHUM Havanom AWCTOHWUM WNKU Npu
CeMeWHOW OWCTOHWM C KpaHWOoLepBMKanbHOM hopMoW
unu nocne ucknoveHusa mytauum DYT-1 [11].

[OundbdepeHumanbHy0 AMarHOCTUKY LiepBUKarbHOM
OUCTOHMM HeoOXoAMMO NPOBOAUTL C LIENbIM CMEKTPOM
pa3nuyHbix 3abonesaHuin. [Mpu pebiote B OETCKOM
BO3pacTe crefyeT WCKMYUTbL Hanmuuve y naumneHTa
BPOXAEHHYID  MbILLEYHYIO  KPMBOLLUEK, MUOMUYECKNE
CUHOPOMbI, 0OOPOKAYECTBEHHbI  MapOKCM3MarbHbIiA
TOpTUKONNMC Yy MnageHues, cuHapom CaHgudepa
(kenygouvHo-nuweBoaHbIN  pedoroke). K pasBuTuto
NaTonorM4eckoro NoroXeHWs! rofNoBbl U LLEN Takke MoryT

JleueHue

JleyeHne LepBUKanNbLHOW JOWUCTOHUU SIBMSIETCA
WHOMBMAYANbHBIM B KaXAOM KOHKPETHOM  Cryyae.
Llenbto Tepanun sSiBNSAETCA NOBbLILLIEHNE KAYeCTBa XXWU3HU
32 CYET YMEHbLUEHUS BbIPAXXEHHOCTU CUMMTOMOB
OVUCTOHMKM, a TakKe YMEHbLUEHUS WM KYNMPOBaHWS
6onesoro cuHgpoma. CyulecTtByeT Tpu BapuaHTa
NeyYeHns: UWHbeKuMn OOTynoTOKCMHA, nepoparnbHble
npenapartbl W, B HEKOTOPbIX CIy4asix, XWUpypruyeckoe
BMeLIaTenbCTBO.  OTM  METOAbl  Jle4YeHuss  MoryT
MCMoNb30BaTbCA MO OTAEMbHOCTU WM B KOMOWHaUWW.
Kpome ToOro, peabunuMrauMoHHOE meYyeHue MOXET
cTaTb MOMnesHbIM JOMOSIHEHWEM K MeAMKaMEHTO3HOMY
neveHnto [3]. VHbekumMm OBOTYNMHUMYECKOTO TOKCUMHA
ABMSAOTCA  MeToAoM  Bblbopa npu  LiepBUKarbHOWN
ancTtoHun  (YpoBeHb ybeauTenbHOCTM  pekoMeHOauun
A (ypoBeHb [OCTOBEpPHOCTM [JokasaTensctB — 1))
[28]. BoTynuHMYeckuii TOKCMH MpeacTaBnaer cobon
HEMPOTOKCUH, KOTOPbI BBOAAT ManbiMi Jo3amMu B
OVCTOHMYHbIE MbIWLbI, NpoucxoauT Orokaga auetun
XONUHOBOW Nepefayn Ha YpPOBHE HEPBHO-MbILLEYHOTO
coefVHeHMs, YTO cnocobCTByeT paccnabneHunio MbilLbl.
OeiictBne  BOTYNMMHMYECKOTO TOKCMHA Ha  MblWUbI
Ha4yMHaeTcs NPUMEpPHO Yepes3 2-3 OHS Nocne UHBLEKLNN,
[OCTUraeT nvka nNpuMepHo yepes 4 Hegenu U NPUHOCUT
obneryeHne NpMMepHo Ha 2-6 MecsueB. B aanbHeliwem
Ans  nopaepxaHus adpdpekta TpebyroTcs MOBTOPHbIE
uHbekumn. o pesynbtratam uccnegoBaHus B EBpone
6OTYNMHMYECKUMY TOKCUHaMK neyatcs 86% naumeHToB
c LA, a metoabl peabunutauun npumeHsitot 37% [29].
B uenom, cyulecTByeT MHOXECTBO [OKa3aTenbCTs,
NoATBEPXKAAKLLMX XOPOLUMI MONOXUTENbHbIA 3 dEKT
pasnuyHbIX POPM GOTYNUHUYECKOTO TOKCMHA NPU NIeYeHN
LuepBuKanbHON AUCTOHUM C XOPOLUMM COOTHOLLUEHWEM
nonb3bl M pUcka M yCTOMYMBBLIM 3PEEKTOM C TEYEHNEM
BpemeHn. Tpu OBOVHbIX CrenbiX paHAOMU3MPOBAHHbIX
nnauebo-KOHTPONUpyeMbIX ncenegoBaHus [29,30]
nokasanu, 4to 3EKT OT UHLEKLUIA OOTYNMHUYECKOTO
TokcuHa B posax 2500, 5000 m 10000 ME ©Obin
3HAYMTENBLHO BbIlLE MO CpaBHEHUIO C nnauebo, ¢ cambiM
BbICOKMM KNUHU4YecknMm adpgpektom npu gose 10 000
ME, 4yto noaTBepxaganocb obwmm 6Gannom TWSTRS.
YacTtota noboyHoro adpcpekta B BUAe nerkor amcdarnm
6bina Beiwe B rpynne, nony4yaswen 10 000 ME (16, 10
n 27%, COOTBETCTBEHHO) MO CPaBHEHWIO C OTCYTCTBUEM
naLueHTOB, nonyyaBLUMX nnaueobo.

NpYBOANTb MOBPEXAEHUSA YEpEenHbIX U nepudepruyeckmx
HepBOB (HeBponaTusi 4OGABOYHOrO HEpPBA UMW KOPELLKA;
pagukynonaTusi BepXHELUENHbIX KOPELLKOB; MaTornorns
rnasogBuratenibHbIX HEPBOB), WU3MEHEHUSI CO CTOPOHbI
OMNopHO-ABMraTensHOro annapata (NoABbIBUX B aTNaHTo-
akcmanbHOM CyCTaBe; MOABbLIBUX Mreva, WUCKpUBMEHUE

NMO3BOHOYHMKA;  BPOXAEHHbIE  aHOManuu  LUENHbIX
NMO3BOHKOB; MAaToONorMsi MO3BOHKOB  (NMaTonornyecku
nepernombl, CMNOHAWMWUTLI); OCTpas KpuBOLIEA npu
naronorumm LUEeNHbIX MEXMO3BOHOYHbIX OWNCKOB),

odpTanbmorormyeckas naronorus (HUCTarm, Kocorrnasue,
HenonHble 6enbma). CnegyetT MOMHWUTL O BO3MOXHOM
HanM4mMn y 60nbHOr0 06bEMHbLIX 0O6pa3oBaHMN B MSATKMX
TKaHAX LUeW; BbICOKOW CMMHANbHOM OMyXOnu, OMyXomnu
3aHen YyepenHom sMKu, 4to TpebyeT npoBeaeHns BCeM
nauymeHTaMm MoMHOro M TLIATEeNbHOro HEBPOMOrMYeCKOro
OCMOTpa, a Takke yyeTa xanob n aHamHesa 3abonesaHus
[2.3].

CpaBHuTensHoe uccregoBaHne ¢ ydactuem 49
nauMeHTOB Mokasano, YTO MHOrOTOYEYHbIE MHBEKUWU B
OfOHY MbilLy 6onee adheKTUBHbI, YeM OJHOKpaTHasi, B
OTHOLLEHWN YMEHbLLEHUSA ANCTOHMK, 6onun, aedopmauum
OCaHKW, [uanasoHa [ABWXKEHWA W BbIHOCIIMBOCTM MpwU
dumsmyeckon Harpyske [31]. OkcnepTbl pekomeHayT
BBEZEHNE OT OAHOW [0 YETbIPEX MHBEKLMA B MbILLULY, B
3aBMCMMOCTM OT 06bema Mbiwwbl [29,31].

Xupypruyeckme MeToabl FNEeYeHUs  MCMOMb3yHoT
npu HeadpeKTMBHOCTM BoTynuHoTEpanun (SOMKHO ObITh
npoBeaeHo 5-6 npoueayp 60TynMHoTEPanM B NpaBUbHOM
[03€e M C NpaBWIibHbIM BbIOOPOM MBbILLL), @ Takke npu
reHepanusauum AncToHun (YpoBeHb YybeauTenbHOCTU
pekomeHgaumm B (ypoBeHb [OCTOBEPHOCTU
pokasatenbcTB — 2). Micnonb3ytoT rmy6okyto CTUMYNALMIO
mogsra (DBS — Deep Brain Stimulation, Henpomogynsuus),
a Takke nepudepuydeckme onepauun (LepBrKanbHY
paavKynoToMuio, OeKkomnpeccuto Ao6aBOYHOrO Hepsa,
CENeKTVBHYI0 AIeHEPBaLMIO U PU3OTOMUIO, MUOIKTOMMUIO)
[32].

Mo paHHbIM uccnegoBaHusa Shiro  Horisawa

JokasaHa 3(pPEKTMBHOCTb OLHOCTOPOHHEM
nannmMaotoMmmM  Npy LepBUKanbHOW  OAWCTOHMM  C
MCMOMb30BaHMEM OOBLEKTMBHOW OLEHKM MO  LKane

TWSTRS. OagHOCTOpOHHASA nannugotomus obecneyuna
cpegHee ynydweHune obuwero 6anna TWSTRS Ha 47,9%
B TeyeHne 6 MecsiueB HabnogeHusi, 4To nos3BonsieT
NPeanonoXnTb, YTO OOHOCTOPOHHSS  NanIMaoTOMUS
ABMNsEeTCA npuemMnemMbimM BapuaHTOM neyeHns
aCMMMETPUYHON LiepBuKanbHOM anctoHun [33].

B uccnepoBanumn Krishnan Ravindran 2019 roga
cpaBHuBanachb 3hPeKTMBHOCTb nepudepunyeckomn
aeHepsaumm un DBS B YMEHbLUEHUN TSXKECTU
LiepBrKanbHON ANCTOHUMNOCPEACTBOM CUCTEMATNYECKOTO
ob3opa M MeTaaHanu3a. bbino BkntodyeHo B 00630p
BOCEMHaauaTb uccnegoBaHunin, Bkntoyas 870 naumMeHToB,
13 kotopbix 180 (21%) nopseprrnuce DBS 1 690 (79%)
npouenypam nepudepunyeckon peHepsaunn. CpeaHee
Bpemsi HabnoaeHust coctaesuno 31,5 mecsiua (oquanasoH
12-38 mecsues). [Mpn oueHke aPHEKTUBHOCTN KaxKO0ro
BMeLLaTeNbCTBa BbISIBNIEHO 3HauuTenbHoe abconioTHoe
CHWXeHMe  oOWmMX  nocrneonepauuoHHbIX  Gannos
TWSTRS «kak pans nepudepuyeckon AeHepsauun
(ctaHpapTuanpoBaHHas cpenHsa pasHuua 1,54; 95% AU
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1,42-1,66), Tak u ons DBS (cTaHgapTu3oBaHHas cpeaHsis
pasHuua 2,07; 95% O 1,43-2,71) [34].

JlekapcTBeHHbIE npenaparthbl, ncnonbdyemble
Onsa Tepanuu pokanbHbIX UCTOHUKI, NOCre BHEAPEHMUS
B NPaKTUKy 60TyJ'IOTOKCVIHa, pekomMeHaoBaHbl

naumeHTaMm, KOTOpble MO KakuM-MBo MpuuYMHaM He
nonyyatoT  GOTYNMHOTEPanui NGO  MPUMEHSIOLLIMX
ee B HEOOCTaTOMHO  3(PPEKTUBHbIX [03aX WK
HeperynsipHo (YpoBeHb y6eamTensHOCTU pekoMeHaaLui
D (ypoBeHb [OCTOBEPHOCTW AoKasaTenbCcTe — 4).
Kak npaBuno wucnonb3yloT npenapatbl, BRvsiowme
Ha [JodaMuHeprMyeckyto  (Mpenapatbl  NEBOAOMbI,

6eH38MVIJJ,bI), ALUETUNXONNMHI3PIrn4eCckyro (MVIOpeJ'IaKcaHTbI,

XONMHONUTUKN), CEPOTOHUHEPTUYECKYIO
(aHTMOenpeccaHTbl), HOpaapeHepPruyeckyto
(HecenekTVBHbIE 6eTa-agpeHobnokaTopsbl),

FAMK-epruyeckyto CcuCTEMBI (6eH3oanasenuHbl).
OpeKkTMBHOCTL AaHHbIX NpenapaTtoB He MpeBbilLaeT
20% wn HocuT BpeMeHHbI adcpekT. lMpu Hanuuum y
naumeHTa HEMOTOPHbIX MPOSIBNEHWUI (3MOLMOHAIbHBIX,
COMaTO(OPMHBbIX paccTponcTs " XPOHNYECKOMN
6onv) penaer  uenecoobpasHbiM  UCMOMb30BaHWE
aHTMAENPECCaHTOB U TpaHKBMn3aTopos [35].

B pamkax peabunutaumun, y4unTbiBas pasHble
(POopMbI LiepBUKaIIbHOW AUCTOHMM, BbIOENAOT NpOrpaMmbl
HanpaereHHble Ha yBenMYeHue Ccurnbl U YCTOMYMBOE
COKpaLLeHMe KOPPEeKTUPYHLUX MbIWL, NPU TOHUYECKOW
¢dopme nnbo B coYETaHUU OUCTOHMM C TPEMOPOM WU
MUOKITOHMEN — OCTaHOBKY [BWXEHWS rOfioBbl 3@ CYET
CHWKEHUS CUIMbl TUNEepakTUBHbIX Mblwl, [36]. Llenbto
peabunutauum naumeHToB c LI sBRseTca KOHTPOsb
OBWKeHu ronosbl. Peabunurtaumsa npu LI BknovaeT B
cebs cnepytrowme warm [37]:

- TEXHWUKN paccnabnexus (TpeHupoBka
npekpaLieHUs naTonorMyecknx [OBWKEHUA T[OnoBbl U
wemn);

- yAepxaHve
KpuBOLLEE  CTOPOHY
MbILLILL);

rornosbl B
(ykpenneHune

NPOTUBOMONOXHYHO
KOPPEKTUPYIOLLMX

- KuHesunoTepanus
KOPPEKTUPYIOLLIMX MbILLILL).

PeabunutaumoHHble nporpaMMbl 3ddeKTMBHEE

(TO‘-IHaﬂ akTuBauuns

B coyeTaHum C  OoTynuHoTepanven. Pesynerar
peabunutaumm HanpsMyl 3aBUCUT OT BblGpaHHON
nporpamMMbl, PErynsgpHOCTU BbINOMHEHUS yNpaXHEHWN
naumeHTom [38].

PenakcaunoHHble TEXHVIKN HanpaeBneHbl
Ha MepeyyrMBaHWe nMauuMeHTa C LUenbilo  fyylero
pacno3HaBaHus CBOMX MbILLEYHbIX cnasmoB.
Mcnonb3yeTca nporpeccmBHas penakcaumsa fkobcoHa
unn aytoreHHass TpeHupoBka Lynbua. [MaumeHTy

npeanaraeTca B y}J,06HOM NOJTIOXXEeHUn rny60|<o n pOBHO
ObllaTb napy MUWHYT, a 3arteM «OTnyCTUTb» MblILULbI
nnda, wen n nnedeBoro nodAca, nocrteneHHo nauneHT

BbiBOAbI

[aHHbIn 0630p COBPEMEHHbIX  acrekToB
LuepBuKanbHON OWCTOHUW  akTyanusmMpyeT OCHOBHble
MOMEHTbl 9TOM npobnembl. MHOrMe CcoOBpeMEHHble
Teopuu, onucbiBarwlLiMe pasBuUTUE OaHHOW MaTornoruu,
He MOMHOCTbLIO pacKpbiBaloT natoreHe3 3abonesaHus. B
pesynbrate aHanusa nyonukauuin no AaHHOW Teme 3a
nocnegHve 5 net GbiNM YyTOYHEHbI KMOYEBblE CTYNEeHW
OnarHoctTuku 3aboneBaHWsi B CBETE COBPEMEHHOW
KnaccudukaLlmm, TeCHO NepeKnmKaoLLEeNnCca CKITMHUYECKOM
KapTUHOW. Bbina NoATBEPXAEHA  aKTyanbHOCTb

yunTCs nopaepxuBaTb HEMOABMXKHOCTbL Ha Bce Oonee
BO3pacTawlmne npomexytkn BpemeHu [3]. Ana Isabel
Useros-Olmo ¢ konneramu paspaboTtanu nunoTHoe
uccnefoBaHne, 4Tobbl OLEHWUTb, MOXET U Tepanus,
MONMHOCTbIO OCHOBaHHAsi Ha MporpamMme penakcauuu,
YyAyylWwuTb (OU3NYECKNEe U MCUXMYECKME CUMMTOMBI Yy
naumeHToB ¢ Li[]. B akcnepuMeHTanbHyto rpynny sowwnn 15
YernoBek, KOTopble Mofyyanu UHAMBUAYANbHbIE 3aHATUS
BOAHOW Tepanuen U ayTOreHHon TpeHupoBkon. Kpome
Toro, 12 4YenoBek BOLLUNU B rpynny NacCUBHOTO KOHTPOIS.
B atomM npegBapuTenbHoM  uMccnegoBaHuM - Obino
0oGHapy»KeHo, YTO Tepanusi, OCHOBaHHas Ha paccnabneHunm
BCEro Tena, ynyywaert cMMnToMbl y naumeHTos ¢ LI [39].
B noBcenHEBHON M3HM NPOCTPAHCTBO BOKPYT NauyeHTa
crnefyeT OpraHn3oBbIBaTb TakuM 06pa3om, 4ToObl OH
yOepXkvBarn rofoBy Ha CTOPOHE, MPOTMBOMOIOXHOW
naTonornyecko nose. OTO MPUBOAMT K akTMBaLMK
KOPPUrMPYOLLMX MbIWL, M MOCTENEHHOMY W3MEHEHMUIO
NaTofiorMyeckomn yCTaHOBKM ronosbl 1 weu [3,39].

CyLuectayeT cneumanbHbIi
KMHe3noTepaneBTU4eckui KOMIEKC ans
GonbHbIX LY, B OCHOBE KOTOPOro FEXWUT MPUHLMM

CEHCOMOTOPHOro nepey4ynBaHus. Mpu aTom gocTuraeTcst
CaMOKOHTPOSb MOSIOXKEHUS e 3a CYET PacTArvBaHuUsi
OWCTOHMYECKUX — MbIWL, U aKTMBauuMu  300pPOBbIX
MbiwL. [MauneHTy cocTaBnsieTcss  WHAMBMAOYyanbHas
nporpamma peabunuraumu, KOTOpyl OH NpOJOrKaeT
BbIMNOMHATL Aoma. [lpyM 3TOM  KIMHMYECKUA 3dheKT
nosiBnsieTcs  4vepes 6-12  mMecsdueB  perynspHbIX
TPEHUPOBOK.  YMpaXHEeHWUs1  BLIMOMHATCA  nepes
3epkarnoMm c 0603Ha4YeHMEM LEHTpanbHOW NUHUW Anst

BOCCTAHOBIEHUSA MPEACTaBMEHUS O CUMMETPUYHOM
nonoxeHun ronoebl [36]. Spencer c konneramu
Habnwoganu  3HauMTenbHoe  yBenuuyeHve  obbema

OBWKEHUA B LUENHOM OTAEene, ynyylleHWe MONoXeHus
rOfoBbl, CHXKEHME MbILLEYHOrO HaNpshXKeHUs! C MOMOLLIbHO
MCMONb30BaHUSA AaHHOW MeToaukun B TedyeHne 20 Headenb
neyeHus. Zetterberg c konneramun B cBoen 4-HegenbHom
nporpammMe KuMHe3uMoTepanuM Ha paccnabneHne B
COYeTaHMM C TPEHMPOBKOM ANg ynydweHus 6anaHca u
KOOpAMHALMKN NoKasanu CHwkeHne 6onu n yBenuyeHve
TPYAOCNOCOOHOCTH, @ Takke yrnyylleHe Ka4yecTBa XN3HN
y naumenTtos ¢ LI [40].

Takke B  peabuUNUTALMOHHYHO  mnporpammy
BKMOYaAETCA MeToauka Guonormyeckon obpaTHON CBA3M
- OMI' — 3TO TpeHUpoOBKa CAMOKOHTPOSS MbILLEYHOMN
aKTUBHOCTW, OCHOBaHHasi Ha MOCTOSAHHOWM 06paTHOM CBA3M
curHana OMI, 3apermcTpupoBaHHOIO B OMpeaerieHHOn
MblLLLE, C Lenbk ero Mogmdukaumm n BOCCTaHOBMAEHUS
KOHTPONS Hag «ueneBbiMU» Mblwuamu. KopernH u
Konsern npogeMOHCTPUpPOBanM UCNoNb3oBaHWe AaHHOMW
METOAVKA B CBOEM wuccrnegoBaHun. [laumeHTbl Obinv
00y4yeHbl BONEBOMY KOHTPOMK Hag OUCTOHWYHBIMU
MbILILAMX C MPUMEHEHMEM 3PUTENbHBLIX U CIYXOBbIX
CUrHaroB B kayecTBe obpaTHon cBsAsm [40].

nevenva L 6oTynvHoTepanven B kadectBe Hambonee
apdpekTBHOrO MeTopa. [lpakTudeckoe npUMeHeHne
pes3ynbTaTtoB  MUCCNedoBaHUMM  NaToU3NONOorMyeckux,
auarHoctuyeckux acnekrtoB LI no3sonsieT 3HaunTensHo
MOBbLICUTL  KAYeCTBO  FIEYEHUs  3TOr0  CIIOXKHOro
3aboneBaHns. Tepanua [AaHHOW NaToNorvv, OAHAaKo,

Nno-npexHemMy HOCUT CUMNTOMAaTUYECKUA  XapakTep,
YTO noAaTBepXAaeT HeobOXoAMMOCTb  AanbHEenLnX
nccneaoBaHui.
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Tyningeme

HucmoHusinap - 6yn ¢hbeHomunmik xeHe amuoroeusifiblk myprbidaH eemepoeeHdi aypyrnap mobbl, ornap namono2usisbiK
KanbinmapObiH natda 6ornybiMeH OeHeHIH Ke3-keneeH bericiHOe epikci3 aliHanmarnbl pUmMMCI3 KosfanbiCmapMeH cunammanaosbi.
MolibIH ducmoHusichbI-ghokanbObl OUCMOHUSIHBIH Xui Ke3decemiH mypnepiHiH 6ipi. ©0ebuemmepeae calikec, byn aypy kebiHece eHbekke
kabinemmi xacmarbl adamOapda 0ebrom xacaliObl XeHe MomopIibiK KepiHicmepOeH backa, Haykacmapoa ayblpCbiHy CUHOPOMBbI, YUKbI
canacbiHbIH bYy3blnybl, Ma3acbi30blK, Oenpeccusi mypiHoe MomopribiK emec KepiHicmep balikanaodbl, 6yn eHbekke KabinemminikmiH
memeHOeyiHe, MypMbICMbIK XoHe Kacibu curiammarbi KubIHObIKMapObiH natida 6onybiHa akenedi. MolbiH OUCMOHUSChIHbIH Oua2HO3b]
ma3a KnuHukarbik 60sbin mabbinadbl XaHe apmypsi MamaHObIKmarbl 0apicepriepdiH Ockbl namosoausicbl myparbi xabapdap 60r1ydbi
manan emedi. Collis-Caput (COL-CAP) myxbipbiMOamachiH KondaHa ombIpbir, MOUbIH OUCMOHUSICbIHbIH KITUHUKarbIK Xikmeryi 6ap.

Byn myxsipbimdama MoUbIH OMbIPMKaHbIH €Ki aHamoMUSITIbIK XoHe bYHKUUOHanoblKk spmypri ceemeHmmepae 6eniHyiHe
Heeiz0enzeH. byn xikmeydi duaeHocmukada KondaHy 60myrnuH MOKCUHIH eHeidy ywiH bynuwbikemmepdi aHbikmayra MyMKiHOIK
b6epedi. MolibiH ducmoHusiceiMeH balinaHbICmbl €H Kern mapasiFaH rnamosioeusifibiK no3a-uekmi ublkka Kkapal 6ypy, ocbinatwa b6ac
XarblHa Kapal 6ypbinadsbi (mopmukonnuc). MotibiH ducmoHusicbiMeH balnaHbicmbl 6acka MnamosioausifibiK rno3anapra aHmepoKosuc
>xamaokl, oHOa bac arnfa Kapali eHkeliedi; pempokosnnuc, oH0a bac apmka eHkeledi; Hemece flamepokosnuc, oHoa 6ac 6ip xakka
eHkeliedi. byn xardalida KruUHUKarnbIK KepiHicmiH 0amMybiHa eKkeniemiH Hakmbl 6UOXUMUSTIbIK akay 6eneicia 6onbin Kanadbl. Kasipai
yakbimma MolbIH OUCMOHUSICbIH eMOeyOiH eH XaKcbl HycKacbhl 3akbiMOarnfaH bynubikemmepae 60mynuH MOKCUHIH eHeidy 6onbin
mabblnadbl xeHe bomynuH mepanusicbiH apHalbl KuHe3uomepariusi bardapnamacbiMeH bipikmipy emOey HomuxxenepiH xakcapmaosbi.
®Gapmakomepanusi HezidiHeH b6omynuHomepanusiHbl KabbindamalmbiH adamOapra KordaHblnaobl, an COHfbICbl muiMci3 6onraH
ke30e emOeydiH xupypausnbik 8dicmepi KondaHbinadbl. ®apmakomepanusi HeeisiHeH bomynuHomepanusi anMmalmslH adamoapoa

KondaHblnadkl, an xupypaussbik emoey adicmepi 6omynuHomepanusHbiH muimciddiei ywiH KorndaHbinaosl.
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byn 80ebu wornydbiH Makcamsbi-aypyOblH 9mMuOIocusiCbl MEH ramo2eHesi myparsbl 3amaHayu udesinapra HezisoenzeH 0anenoi
MeduyuHa mypfbicbiHaH MOUHbI OUCMOHUsICbI MacerneciH kammy. PubMed xoaHe Google Scholar kemezimeH adebuemmepdi ipikmen
i30ey xypei3indi xxeHe 2017 xbindaH bepi xapusinaHfFaH WOy MakananapblH, icmep CepusicbiH xoHe kelicmepdi KammbiObl. TyUiHOI
ce30ep: MolibIH OUCMOHUSICbI, bomynuHomeparus, Xikmersyi, oHanmy, KuHeauomeparnusi, papmakomepanusi. MolibiH QUCMOHUSICbIHbLIH
namogu3uooausinbIK, duagHOCMUKarbIK acrekminepiH 3epmmey HomuxernepiH moxipubede KondaHy ockl Kypdesi aypydbi emoey
canacblH aimaprbikmal xakcapmyra MyMKiHOIK 6epedi. byn namonoausiHbiH emi an1i 0e cumnmomamukasnsik 60rbin mabbinadel, 6y
o0aH api 3epmmey KaxemminieiH pacmauiobi.

TytiH ce3dep: MolibiH OQUCMOHUsICbI, BomynuHomeparnus, Xikmesyi, OHanmy, KuHeauomeparnusi, hapmMmakomepariusi.
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Abstract

Dystonia is a phenotypically and etiologically heterogeneous group of diseases characterized by involuntary rotational non-
rhythmic movements in any part of the body with the formation of pathological postures. Cervical dystonia is one of the frequent forms
of focal dystonia. According to the literature, this disease often starts in people of working age and, in addition to motor manifestations,
patients have non-motor symptoms such as pain, sleep disturbances, anxiety, depression, which leads to disability, the emergence
of difficulties in everyday life and professional nature. The diagnosis of cervical dystonia is purely clinical and requires awareness of
doctors of various specialties about this pathology. There is a clinical classification of cervical dystonia using the concept of Collis-Caput
(COL-CAP).

This concept is based on the division of the cervical spine into two anatomically and functionally distinct segments. The use
of this classification in diagnostics allows to determine the target muscles for the injections of botulinum toxin. The most common
pathological posture associated with cervical dystonia is turning the chin to the shoulder so that the head turns to the side (torticollis).
Other abnormal postures associated with cervical dystonia include anterocollis, in which the head is tilted forward; retrocollis, in which
the head is tilted back; or laterocollis, in which the head tilts to one side. At the same time, the exact biochemical defect leading to
the development of the clinical picture remains not exactly known. Currently, the best treatment method for cervical dystonia is the
injection of botulinum toxin into the affected muscles, and the combination of botulinum therapy with a special physiotherapy program
improves treatment outcomes. Pharmacotherapy is used mainly in individuals who do not receive botulinum therapy. Surgical methods
of treatment are used when botulinum therapy is ineffective.

The purpose of this literature review is to highlight the problem of cervical dystonia from the standpoint of evidence-based
medicine, based on modern ideas about the etiology and pathogenesis of the disease. A selective literature search was conducted using
PubMed and Google Scholar and included review articles, case series and case studies published since 2017. The practical application
of studies results of cervical dystonia’s pathophysiological, diagnostic aspects can significantly improve the quality of treatment of this
complex disease. Therapy for this pathology, however, is still symptomatic, which confirms the need for further research.

Key words: cervical dystonia, botulinum therapy, classification, rehabilitation, physiotherapy, pharmacotherapy.
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Akapemuky MyxTtapy Anusuuy AnueBy 90 net

B amom 200y ommeyvasi 90-nemue akademuka Myxmapa Anuesuya Anueea, Mbl omdaem OeHb namsimu Berukomy epauy,
yyeHomy, opaaHu3amopy 30pasoOXpaHeHUsl U HayKu, 4Yeroeeky, 2/y60Ko MoHUMasweMy 6a)KHOCMb MEeopemuyeckux 3HaHul u
3Ha4YUMOCMb MPOPLIBHBIX U MPuKnadHbIX uccredosaHul. HecoMHeHHO, €20 XU3HEeHHbIU Mymb — 800XHoenswul fnpumep Ons
Ce200HSAWHUX MO00bIX epadyed.

Y Kkax0oeo u3 Hac, kmo 3Han M. Anueea, ocmanucb ceou 2/1y60KOo fuYHbIe 80CrOMUHaHus1. [Tpu ecmpeye ¢ HUM Mbi 8cea0a
ropaxanucb e2o HegeposimHol dobpome u Mydpocmu, pasHooObpa3ue e20 meopyeckux uHmepecos. Boicoma eop nyywe sudHa
u3darneka, a genu4ue 8bldaroWuxcss JITU4HOCMel 3aMemHo ¢ medyeHueM epemeHu. M. Anuee — oOuH U3 makux HeOobbIKHOBEHHbIX
nudepos xupypeauu KasaxcmaHa. OH 3agoesasn Herokonebumbili aesmopumem u ysaxkeHue. OH, akadeMuk, OOKMop MeOUUUHCKUX
Hayk, rnpogheccop, u3eecmHbIl Xupype, Mosib308ascsi HapOOHbIM y8axKeHUeM 3a MOMOWb U criaceHus ntodel, 6bi1 MUHUCMPOM
30pasooxpaHeHusi PK.

M. Anuees 3a ceor xu3Hb rnposesn 6onee 13 000 onepayul. E2o npupodHbit manaHm nodHuMan MeoduUyUuHCKY0 ompacsib
cmpaHbl Ha 8bICOMbI U HEOOHOKPAMHO MOMOJIHSIICS HO8OCMSIMU.

Onepayuu, Komopbie OH 8bIMOMHAM bblAU MOyYUMErbHbLIM OfbIMOM Orii €20 MHO204UCEeHHbIX nocnedosamerned. dmu
onepayusi M. Aniuesa oxeambigaem pa3sfiuyHble obriacmu MeOUUUHbI: XUpYpautko, OHKOI02Ut0, Helipoxupypauto, cepdedHo-cocyducmyro
Xxupypauto u op.

U3eecmHbil y4eHbill, akademuk, 08ax0dbl obriadamers [ocydapcmeeHHOU npemull ¢ 8bICOKUM 38aHUeM «Xarblk KahapmaHbl»
Kasaxcmana poduricsi 2 gpespansi 1933 eo0a Ha cmaHyuu TemeH-apbiK, KbidblrnopduHckol obnacmu e ceMbe cmpenodHuka. CriuwKom
doreo nepeyucnsme 8ce 3acryau u HeoueHUMbIl eknad M. Anuesa e pa3pabomke KazaxcmaHckol cucmeMbl 30pagooXpaHeHUs.

OH npowen myms om cenbcKkoz20 8pada 00 MuHuUcmpa 30pasooxpaHeHusi Kasaxckol CCP u denymama BepxosHozo Cosema.

I1od pykosodcmeom M. Anuesa 3awjuujeHo 70 dokmopckux, 83 kaHOudamckux duccepmauuu. OH asmop 970 Hay4YHbIX mpydos,
8 mom yucne 60 moHoepagpuu, umeem 155 asmopckux ceudemernibcmes. 18 e2o y4eHUKo8 cmarnu naypeamamu [ocydapcmeeHHOU
lMpemuu PK.

B 1992 200y akademuk M. Anuee coemecmHo ¢ ripogheccopom K. Mackeesbim, OoueHmamu B. [onybuerHko u O. lNaHosol
ocHosarnu 00uH u3 nepsbix 8 CHI™ yacmHbix BY 308 Kasaxckuli MeduyuHckuti uHemumym (KMU). B 2010 e., BY3 6bin nepeumeHosaH
8 KazaxcmaHcko-Poccutickuli MeduyuHCKUU yHusepcumem.

Myxmap Anuesuy bbln MHO202paHHO o0dapeHHoU snudyHocmbto. OH nposieun 6onbWolU UHMepec K UcKyccmay, MHO20
criocobcmeosan rnonynspulayuu meopyecmea bumozo um Opyea, Komrodumopa Llamwu Kandasikosa. B e2o Yecmb OH
opaaHu3osan ¢poHO «lllapanam», criocobcmeosan npuceoeHUU ymnuubl €20 UMeHU 8 AnMamsl. Eeo Yenosekonobue u wedpocmb
Oywiu nNposIBsfIUCh 8 XU3HU 6eCKOpbICMHOU MOMOWU Hy0atowumcsi ceMbsiM, 0emsiM, MOKYMKU UM Keapmup U MHo2oe Opyeoe. OH
8es1300p08bIli 06pa3 XKU3HU, MO MOCMOSIHHO MpusUBasl C8OUM yHeHUKaM. Bodur e noxodbi 8 20pbl, ¢ yenedyeHuem u 6orbwol oxomou
uepanu MuHu-goymbéorn. Boaun ¢ cobol & komaHOUposKU Mo obrnacmsam pecrnybrnuku, oka3bleass MeAUUUHCKYIO MOMOWb Ha Mecmax,
8HeOpsIsi HOBbIE MEXHO02UU 10 Xupypauu. Bokpya cebsi cobparn npedaHHbIX eMy manaHmiueblX Kornee, HeCMOmpsi Ha UX 0OLWUPHYHO
2eozpaghuto U npoucxoxo0eHusi, a Koeda 8ble3xar 3a 2paHuly rnpueo3usl KaxxooMmy namsimHbie nodapKu, KOmopbie 6epexHoO XxpaHamcs
Y Hac 0o cux rop.

Xomenock 6bl ygekogeyumb UMSI Haweao manaHmaueo2o U irobuMoeo yyumersi, ocmasusweao sipkuli cried 8 Hayke
Kaszaxcmana - pasmewieHuem memopuarnbHol 0ocku e HLIX um. A.H. CbizeaHoga U rnpuceoeHueM eeo umeHu KasaxcmaHcko-
Poccutickomy meduyuHCcKoMy YHusepcumemy.

Bce ebiweckasaHHble sensiemcsi 0aHblo yeaxeHue u namsmu Benukozo y4eHozo u 6ydem criocobcmeogams 0oCmMoUHOMY
npodomkeHuto e2o udeli 8 docmuxxeHuu 6obUWUX MPOEECCUOHarIbHbIX 8bICOM MOI0OLIMU 8padyamul.

Axmemos Kbipbim Kamuzaanuesud,
yyeHuk akademuka M.A. Anuesa, G0Kmop MeOuUUYUHCKUX
Hayk, npogheccop, naypeam ocydapcmeeHHol lpemuu PK
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K robuneto Bpaya, nepgarora, y4eHoro
BbyrakoBa AHaTonus AnekceeBuya

10 anpensa 2023 2. ucronHsemcsi 60 nem kaHOudamy mMeOUUUHCKUX Hayk, doueHmy, 3asedytoweMy Kaghedpbl chmuzuampuu
HAO «MeduuyuHckuti yHueepcumem AcmaHa» AHamonuto Anekceesudy byzakosy.

Anamonuti Anekceesuy & 1986 e. okoHyun LlenuHoepadckuli 2ocydapcmeeHHbIl MeduyuHcKul uHemumym (HeiHe HAO MYA),
C KOmMopbIM 8 rocnedyrowemM Hepa3pbI8HO Ces3aHa 8Cs1 €20 MPOECCUOHaNbHAs KU3Hb.

C 1986 o 1988 e2. npodormxun oby4yeHue 8 knuHu4Yeckou opduHamype, ¢ 1988 no 1991 ea. - 8 acnupaHmype npu kaghedpe
mybepKyne3a amoz0 xe uHcmumyma, U rosy4usn ocHogsamersnbHyo no020mosKy Mo creyuanbHocmu. B amu 200bl cpedu ez2o
Yyumenel 6binu useecmHble crieyuanucmsl - 0.M.H., 3aciyXeHHbIl pabomHuK HapodHo20 obpasoeaHusi, npogeccop NA. Bsdpo,
akademuk J1.3. Tenb, K.M.H. B.A. lnesakuH, K.M.H. J1.M. [yObim, k.m.H. B.P. LiImemnens, doueHmsi B.B. bynzakos u B.U. lllageesa.
AKmu8HbIU Hay4YHbIU NouckK epadya-uccriedosamerns 3agepwurcsi 8 1992 e. ycrnewHou saujumot kaHOudamckol duccepmayuu Ha memy
«DyHKUUOHaNIbHOE COCMOSIHUE 08EePXHOCMHO-aKMUBHbIX 8euwjecms (cypghakmaHmos) y 607bHbIX 0ecmpyKmueHbiM my6bepKyne3om
8 QuHamuke 3HOOBPOHXUATbHO20 JIEYEeHUSTY.

C 1992 e. AHamonutl Anekceesuy pabomarn 8 0omkHocmu accucmeHma kaghedpsl mybepkynesa LFMU, e 1995 e. nepesedeH
Ha domkHocmb doueHma kaghedpsl, ¢ 2004 2. no Hacmosiwee spemsi 8o3znaensem kagedpy comusuampuu HAO MYA.

Senssemcsi asmopom 6onee 190 HayyHbix Mybrukayulti 8 omedyecmeeHHoU u 3apybexHol neyamu, 4 y4ebHbix nocobud. Mim
paspabomaHsl U 8HeOPeHb! 8 MPaKMuUKy 30pagooxpaHeHus 4 payuoHanu3amopcKux npedsioXeHUs U 2 u30bpemeHus.

Bonbwyto porb AHamonuli Anekceesuy ydernisiem CO8epLIEHCMB08aHUI MocneduniioMHol nod2omoeKu Crieyuanucmos.
lpeymHoxas mpaduyuu, yxe bonee 30 nem denumcs anyboKUMU 3HaHUSIMU C ¢hmu3uampamu, rysrbMOHomo2amu, epadamu obwel
npakmuKu Ha Kypcax nosblueHusi keanugukayuu.

AHamonusi Anekceesuda omnu4yaiom 8bICOKUU npod)eccu0Hanu3M, OpecaHu3amopckue crocobHocmu, omeemcmeeHHOCMb,
CKPOMHOCMb, UHMeJIJIuUceHmMHOCMb.

3a MHO20/1eMHI0I0 n1000meopHyr0 mpydosyto OesimernibHOCMb Hazgpax0eH HazpyOHbIM 3HakoM « OmaudyHUK
30pasooxpaHeHusi», 2pamomamu MuHucmpa 3dpasooxpaHeHusi Pecnybnuku Ka3axcmaH, mno4YemHbIMU epamomamu U
bnazodapHocmamu pekmopa.

Ceoli 60-nemHull robunel AHamonul Anekceesudy ecmpedyaem 8 pacuygseme co3udamernbHol sHepeuu. Coyemasi 6o2amebili
nedazoauyeckuli, KAUHUYECKUlU U Hay4yHbIl ornbim, fpodormkaem 6Hocumb 8kiad 8 1od2omosKy MeOUUUHCKUX kKadpoe Ons
cospeMeHHo20 30pagooxpaHeHusi. Hapsady ¢ amum nposodum KnuHu4Yeckue o0bxo0bl U KOHCUMUYMbI, KOHCYIbmupyem nayueHmos,
oKa3blgaem 8CecmopOHHIO MemoOUYECKYH U MPakmuy4yecKyro nomowb creyuanucmam LjeHmpa ¢gpmusuornynsmoHonoauu e.AcmaHa
u dpyaux MeOUUUHCKUX Op2aHu3ayul, ocywecmensiowux npomuesomybepKynesHbie Meponpusmus. AKmueHo yyacmeyem 8 pabome
poghuribHbIX KOHEPeccos, cbe3008, Hay4YHO-NPaKmMuU4Yeckux KOHghepeHyud.

Hopozol AHamonui Anekceeeauy!

UckpeHHe nosdpasnsiem Bac ¢ sameyamenbHbiv KOBUTTEEM!
XKenaem 00112020 XU3HEHHO20 rymu, Kperkoz2o 300p0o8bsi, IUYHO20 cHacmbs,
ucronHeHus1 3adymMaHHo20 u danbHelwux ycrexos 8 nobumol pabome!

C 6o1bWwuM y8adiceHuem compyoHuKku kagedpwvl hmuszuampuu
HAO «MeduyuHckuii yHugepcumem AcmaHa»
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