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Jlesuenxo E.B., Knabykoe ILII.

OIIbIT IPUMEHEHUSA ®OHIETYPAMA B IPAKTUKE ICUXOTEPAIIEBTA
Y NOKNJIBIX TAINTUEHTOB

AKTYaJIbHOCTb. PacnpocTpaneHHOCTH
KOTHUTHBHOI HEOCTaTOYHOCTH Yy JIUI] cTapuie 65 JerT,
B 2020-2021 romy 3HAYUTETHHO BHIPOCHA, COYETASICH C
MPOSABJICHUSIMU ACTEHO-IENPECCUBHON M TPEBOXHOU
CUMTOMATHKO.

AcTeHusi y NOXWIbIX IPOSBIAETCS BBICOKOH
YTOMISIEMOCTBIO M HCTOIIECHHOCTBIO C  KpaifHe
HEYCTOWYHBBIM HAaCTPOCHHEM, ocirabieHneM
caMo00J1aJaHus, HETEPIIEIMBOCTHIO, HAPYIIICHHEM CHa,
CHIDKEHHEM NaMaTu KorHUTHBHBIE HApYLIEHNS Y 9TON
KaTeropun TManuceHTOB ABJAIOTCA CYIICCTBCHHBIM
PHUCKOM pa3BUTHS cilaboymust. B KOHIIEIHK pa3BUTHS
CMEUIAHHBIX JEMEHIUI B IAaTOreHE3€ MPUCYTCTBYIOT
KaK HEHpOJEreHEepaTUBHbIM, TaK U HIIEMUYECKUI
KOMITOHEHT. B 3aBHCUMOCTH OT TS)KECTH KOTHUTHBHBIC
HapyIICHUs pa3ZesIOTCS Ha JIETKHE, YMEPEHHbIE U
TsDKenble.  Jlerkme — KOTHUTHBHBIE — HapyIICHUS
BBIBIIIOTCSL  TOJBKO €  TIOMOIIbIO  Hamboiee
YyBCTBUTEIBHBIX HEHPOIICHXOJIOTHIECKUX TECTOB U HE
OKAa3bIBAIOT BIIMSIHUS Ha TTOBCEIHEBHYIO AKTUBHOCTB,
OJIHaKO, KaK IPaBHJIO, CYOBEKTHBHO OCO3HAIOTCS M
BBI3BIBAIOT 0eCIoKONCTBO. Ilpu YMEpPEHHOH
BBIPAXKCHHOCTHU KOTHUTHBHBIX paCCT‘pOﬁCTB
HapymeHuss HE TOJBKO BBIABIAIOTCA C TTOMOIIBIO
CIICIUAJIbHBIX MCTOOUK, HO u 3aMCTHBI B
MIOBCETHEBHOM 0011eHNH ¢ 00sbHBIM. [Ipn 3TOM MOTyT
BO3HUKATh 3aTPYJHEHHS B HanOoJee CIOXKHBIX BHIAX
npodecCHOHANIBHON WM COLMAIbHOM JIeSITEebHOCTH,
XOTSI B II€JI0M MAMEHTHl COXPAHIIOT HE3aBUCHUMOCTD U
CaMOCTOSATENBHOCTb. Tspxensie KOTHUTHBHBIC
HapyIIeHUs TpeOyIOT IIOCTOPOHHEH MOMOIIHN U YX0/1a,
Y TaKue MaIMeHTHI Jiedatcs cTanuoHapHo [1,2,4].

B pabote mcuxorepamneBTa MOXKUIbIE MAIlUEHTHI
TpeOytoT ocobeHHoro mnoxaxoxa. Haumbonee wacTto
BCTPEYAIOTCS TAKHE PacCTPOICTBA KaK MEePCUCTEHTHAs

JIeTIpeccus, IUCTHMHUS, XpOHHYECKHE (U3UIECKUE
HEIOMOTaHus, comatoopmMHOE HapyIlIeHue,
onkonatosorust. OcoOyi0 TpyIHOCTh HPUMEHEHUS

[ICUXOTEPANMM MPEACTABIAIOT y TEX MalueHTaM
[IOKWJIOTO BO3PAcTa, COCTOSIHUE KOTOPBIX OTATOLIEHO
TEMH WM WHBIMA KOTHUTHBHBIMH JTUC(HYHKIMSIMH,
COIIPOBOKIAOIIMHUCS pe3KuM CHIDKEHHUEM
MOTHUBAIIMH — PE€Yb UJIET, IPEXK]IE BCET0, O MaLUEHTaX C
neMeHuueil. B Takux ciaydadgx — HacTOSATEIbHO
PEKOMEHTYETCSI KOMOMHUPOBAHHAS TTOIIEP>KUBAFOTIIAS
(dapmakoTepanus. B pamkax maHHOW pabOTBI MBI
c(hoKyCHpOBAIHCH Ha TAIMEHTAX TOXHIIOTO BO3pacTa
C COXpaHHBIMH KOTHUTHBHBIMH (QYHKIUSIMH U C
HaJIMYUMEM MOTHUBAalMU Ha JeudeHue. llcuxorepamnus

HNOXKWIBIX  JIOJDKHA  OBITh, 1O  BO3MOXKHOCTH,
STUOTPOIHOMN WJIM NaToreHeTnyeckoi [1].
C 80-x romoB XX Beka B NpPaKTUKE

IMCUXOTECPAIICBTOB IPHU KOTHUTUBHBIX HAPYHICHUAX
camoii pa3nnqﬂoﬁ 9THOJIOTMM W BBIPAXKCHHOCTU
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LIMPOKO MPUMEHSIOTCS TaK Ha3bIBaEMblE HOOTPOITHBIE
npemnapartsl [4,5].

Llenplo HamEro HCCICIOBaHUS OBLIO OLICHHUTH
3¢ EeKTHBHOCTD HOOTPOITHOTO mpernapara
(doHTypanieTaM B KOMIUIEKCHOM JICYCHHH ITOXKHIIBIX
[AUEeHTOB C KOTHUTUBHBIMH H 3MOLMOHAIILHO-

appexTHBHEIME ~ HapymeHusMH.  DoHTypameTam
MIO3UIIMOHMPYETCSl  KaK  Mpemapar, oOmamaromunit
BBIPAXKCHHBIM AHTHAMHECCTUYCCKUM ﬂeﬁCTBHCM,
CHOCO6CTByeT KOHCOJIMJaluu I1aMATH, IIOBBIIIACT
YCTOMYMBOCTh TKaHEHl MoO3ra K TOKCHYECKUM
BO3ACHCTBHSIM. OTMEYEHO YHHKaJIbHOE COYeTaHHe

HOOTPOITHOTO W TMCUXOCTUMYJIHPYIOMEro 3(dexTos.
TepaneBTuueckoe paedcTBUE OBICTPO JOCTUraeTCs,
JOCTaTOYHO KPATKOTO Kypca JICUCHHUS.

IMpenapar 3¢ ¢exTrBeH B JIEYEHHH AacTCHUH,
JIENPECCUN JIETKOTO CpelHed cTeneHu. BaxkHoii
0COOCHHOCTBIO SIBIISIETCSI OTCYTCTBHE IPUBBIKAHHSA K
(oHTypareraMy, pa3BUTHIO 3aBUCHMOCTH, CHHIPOMY
OTMEHBI.

Marepuansl U1 Meroabl. IIpuMeHeHBl MeTOABI
UCCIIeIOBaHHUA: HEeHpOoNCHUX0IOrH4ecKoe
TECTUPOBAaHHE C HCIOJIb30BAHMEM IIKAN Il OLIEHKH
KOTHUTMBHBIX M  aCTEHMYECKHMX  PacCTPOHCTB
(Monpeanbckasi — IIKajla  OINEHKH  KOTHUTHUBHBIX
¢yakumii, Oatapes  JOOHBIX  TECTOB,  IIKaja
ACTEHMYECKOTO COCTOSHHSI, TOCHHTAJIbHAs —IIKajia
TPEBOTH U JICTIPECCHH).

O¢ddexruBHOCTH
CJICTYIOLITM KPUTEPHSM:

1) yacrora BBISBICHHS >Xajlo0 M KIMHUYECKHX
NPU3HAKOB AaCTEHUH, 3MOIMOHAIBHO-ap(EKTUBHBIX
HapyIICHUH 0 U MOcie Kypca JIeUeHu;

2) cpaBHHUTEIbHAS OlLICHKA HoKasarejeu
HEHPOIICUXOJIOTHUECKOTO TECTUPOBAHHE B AUHAMUKE.

Cpeann  TOOOYHBIX  SIBIEHUN  UCIOJIH30BaHUS
oOparaay BHUMaHNE Ha OECCOHHUILY, ICHXOMOTOPHOE
BO30y’K/IEHHE, THIICPEMHIO KOXHBIX  IOKPOBOB,
roJIOBHAsT 0O0JIb, Pa3JPa’KUTENBHOCTD, IOBBIIICHHOE
apTepuanbHOE JaBICHHE, aJUIEPTUI0, CyXOCThb BO PTY.

O6crenoBano 26 manueHToB (CpeaHUI BO3pacT
66,5+3,8 rona), oOpaTHUBIINXCS 32 KOHCYJIBTaTUBHOM
TTOMOIIIBIO K MICUXOTEPAIeBTY. [Momywanu
¢donTtypareram B go3e 100 mr B cytku B TedeHue 30
naeit. KoHTposbHY10 rpymimy coctaBuiu 10 marueHToB
(cpemnmii Bo3pact 65,6+3,4 Toa), KOTOPHIE MOTydaan
CTaHIAPTHYIO Tepamnuio. Mexay rpynmamMu He ObUIO
JIOCTOBEPHBIX OTIIMYHHA 1O TIOJIY, BO3PAcCTy.

PesysbTaThl. IIpoBenenHoe HaOJro1eHne
rokasano, 4ro Ha (oHe sedeHus (QoHTypareTaMoM
oTMeyvaicst 60Jiee BRIPaXKEHHBIH perpecc KOTHUTHBHBIX
1 SMOLMOHANBbHO-aQ(PEKTUBHBIX HAPYIICHUH, YeM NpH
cTaHAapTHON Tepanuu. CTaTUCTHYECKH JOCTOBEPHOE
yJIydIllIeHue IIPOCIIEKHUBATIOCH npu OLIEHKE

JICUCHUA OLICHUBAJIN 10
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KOTHUTUBHBIX (QYHKIMHA 1o MoHpeanbcKkoil Ikane
OLIGHKM  IICUXMYECKOTO  CTaryca: B  CpeIHEM
CyMMapHbIi OaJul TI0 JaHHOM IIKaje YBEJMYWICS Ha
3,2 (p<0,001) Otmeuanoch TaKke CTaTUCTUYECKU
JIOCTOBEPHOE yYMEHbIICHUE BBIP@XXCHHOCTH
SMOIMOHANBHBIX PAacCTPOMCTB y TMAalUEHTOB BCEX
TpymI, HapymeHwid cHa. TepameBTuueckuii >¢pdexT
pa3HO CTEeTIeH! BRIPAKEHHOCTH IPH OAUTHHOH OIIeHKE
HabOmromamm y Bcex manmeHToB (100%), B ToM umcie
oueHp xopoumii — y 9 (34,7%), xopommii — y 14
(53,8%) OOmBHBIX W YIOOBIETBOPUTEIBHBIH — y 3
(11,5%) genmoBex.

BoiBogpl. Takum  oOpa3oMm, NIpUMEHEHHUE
NpenapaToB HOOTPOITHOTO psia 00OCHOBAaHO W UMEET
KJIMHUYECKHE TMOATBEpKAeHHS 3(dexkTHBHOCTH TpHU
KOTHUTUBHBIX HapyIICHHUAX pa3JIMYHOW STHOJIOTHHU.
Yka3aHHbII TepaneBTUYECCKUM podub
(oHTYparieTaMa JenaeT ero NpHMEHEHHe Hamboiee
ONpPaBIAHHBIM IIPH COYETAHWM KOTHUTUBHBIX U
SMOIMOHANEHO—A()(DEKTUBHBIX HApYIICHUH, a TaKKe
IpU  3HAYUTECIHHOW  BBIPAXEHHOCTH  HApYyIICHUH
BHUMAaHHA M JPYTMX KOTHUTHBHBIX DaccTPOHCTB
HEWpOANHAMUYECKOTO XapakTepa.

Msl He MoxeM H30eXaTh CTapoCTH, IIpolecc
CTapeHUs Hen30exeH, OH COTIPOBOXKIACTCS
(u3nyeckuM, MCHUXMYECKHUM M MHBIMH (opmaMu
yracanusi, HO IpY 3TOM YEJOBEK MOXKET JKHTh, H JKUTh
AaKTUBHO, HECMOTPSI Ha OIPEICICHHYI0 3aBUCUMOCTb OT
CBOET0 COOCTBEHHOI'O YK€ HE CTOJIb HAJeKHOIO Tela

[5].

Hcnoun3yemas qurepatypa

1. bopomun, B. W. HoBbie BO3MOXHOCTH
HOOTPOIIHOW Tepanuy acCTeHUYECKUX paccTpoicTs / B.
U. bopoaun, T. 0. Kynukosa, B. K. boukapes [u ap.].
— Texcr : HemocpenctBeHHbli // Ilcuxumarpust u
ncuxogapmaxorepanust. — 2006. — T 8. — Ne 6. —
C. 27-31.

2. TonoBuenko, FO. U. Hoorpomnas Ttepamus
acteHudeckoro cuaapoma / ¥O. . T'omosuenko, P. f.
Anpamenko. — Tekcrt HETIOCPEICTBEHHBIN  //
MexnyHapoAHbII HEBPOJOTMUECKMHA KypHaI —
2005. — Ne (4) 4.

3. 3axapoB, B. B. Heiiponcuxonornueckue
TecTsl. Heo0X0AMMOCTB 1 BO3MOKHOCTD IPUMEHEHUSI /
B. B. 3axapoB. — TekcT : HemocpencTBeHHbIH //
Consilium medicum. — 2012. — T 13. — Ne 2. — C.
82-90.

4., Sxmo, H. H. Jlerkme KOTHUTHBHBIC
pacctpoticta B moxrmiioM Bozpacte / H. H. SIxno, B. B.
3axapoB. — Tekcrt HETIOCPEACTBEHHBIN  //
Hesponornueckuit xypuain. — 2004. — T 9. — Ne L.
—C. 4-8.

5. Morita Sh. Morita Therapy and the True
Nature of Anxiety Based Disorders (Shinkeishitsu)
translated by A.Kondo, P.Levine (Eds.) — Albany,
NY: State University of New York Press, 1998.—
XXVII, 148 p.

6. Morita M. The complete works of Masatake
Morita. Tokyo: Hakuyousya, 1975. Vol. 5.

Antonina Anatolievna Mironova *

North-Eastern Federal University named after M.K. Ammosov, Medical Institute,

677008, 77, Chekhov Street, Russia

PHYSICAL INACTIVITY HIDDEN RISK OF NON-COMMUNICABLE DISEASES

Abstract. Hypodynamics is a real global problem all over the world. A sedentary lifestyle is the cause of
hypodynamia, in turn, physical inactivity is one of the main factors of chronic non-infectious diseases. 5.3 million
people a year die as a result of physical inactivity. The physical load on a person has decreased 100 times over the
past century. This is due to urbanization, automation and mechanization of labor. The number of people
experiencing physical inactivity increases by 10% every ten years. 60% of adult Russians and 75% of

schoolchildren suffer from physical inactivity. [6]

1 Introduction

The purpose of this article is to reveal the problem
of physical inactivity and its effect on the body, which
leads to the destruction of body systems and is one of
the main causes of death from chronic non-infectious
diseases. For the second year, we have been living in
forced, self-isolating conditions of the COVID-19
pandemic situation, which aggravates the current
situation of a sedentary lifestyle.

The changed living conditions associated with the
development of technologies that facilitate work and
human life are the result of a sedentary lifestyle, which
leads to a change in the entire function of the human
body. The body's natural needs for movement decrease
every year. Hypodynamia develops, which becomes the
cause of excess weight and various diseases. In modern
society, this problem is very relevant, especially when
self-isolation measures are resumed again.

The scientific literature of the submitted problem,
research of scientists among students, clinical research
among patients with cardiovascular diseases, an
example from an experiment conducted by us is given.
The first place in mortality in the world is occupied by
chronic infectious diseases (CHNID): these are
diseases of the circulatory systems, oncological
diseases, diseases of the respiratory system and
diseases of the digestive system. According to Rosstat,
the main cause of deaths for Russians - various diseases
are 89.68% of all deaths, only 5% of the population die
of old age, 7.9% of the population die from external
causes, in particular, 1% from transport accidents, of
which 0 deaths in road accidents. eight. In 2018, 42.8%
of all deaths died from diseases of the circulatory
systems in Russia. Cancer mortality in Russia is in
second place - 16.6% or 203 people per 100,000
population, this figure is increasing every year. One of
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the main factors in the onset of these diseases is
physical inactivity [8].

1 What is — hypodynamics

1.1 A sedentary lifestyle is the cause of physical
inactivity

“Physical inactivity - insufficient muscle activity,
decreased  strength of muscle  contraction.
'Hypodynamia is combined with a general decrease in
human motor activity - hypokinesia, which is a
consequence of a sedentary lifestyle ". Physical
inactivity threatens both children and adults alike [2].

What is the result of a decrease in muscle effort?
In the article "The effect of a decrease in motor activity
on the human body” by Tsyglakova E.A. and Filippova
E.A., they note that "Modern mankind is spared the
need for heavy physical labor to get food for
themselves, as a result of which people prefer to spend
more and more time in a sedentary or lying position.
Human muscles do not receive the necessary training,
they become weaker, and their atrophy gradually sets
in. The weakness of muscle tissue has a negative effect
on the work of all organs and systems of the body, leads
to disruption of the neuro-reflex connections laid down
by nature and fixed in the process of physical labor.
Thus, a direct consequence of a sedentary lifestyle is a
disorder in the activity of the nervous and
cardiovascular systems, metabolic disorders [11].

1.2 Symptoms of hypodynamia

In the article, scientists note the following
symptoms of hypodynamia: “The main symptoms of
hypodynamia are general weakness, insomnia, heart
palpitations, fatigue even with small loads,
nervousness, unstable emotional state [3]. People who
lead a sedentary lifestyle are more likely than others to
feel weak and tired. Even after a night's sleep or
extended rest, there is no full recovery. Difficulty
falling asleep and sleeplessness at night are often
troubling; severe drowsiness is noted during the day.
During physical activity, a person with physical
inactivity feels that the muscles "do not obey". Even
with minimal exertion, shortness of breath and fatigue
are observed. Changes in eating behavior are
characteristic: people prefer snacks, fast food, sweets
and refuse healthy foods. These factors lead to gradual
weight gain, fat deposits are usually localized in the
abdomen and thighs. With hypodynamia, the work of
all organs is disrupted, therefore, over time, new
clinical symptoms appear. Frequent psychoemotional
disorders are observed - constant anxiety or
nervousness, bad mood for no apparent reason. Some
people complain of decreased libido and lack of
pleasure in sexual intercourse. In women with
hypodynamia, the menstrual cycle becomes irregular,
PMS is more severe [9]. Also, V.F. Moskalenko, L.I.
Galienko in the article "Fighting hypodynamia as a
resource for maintaining and strengthening the health
of the population", they state the following: "It is
proved that the deficit of physical activity in
combination with stress in the conditions of modern
development of society weaken the body's resistance

and become the most important causes of morbidity in
the population of all economically developed countries.
The occurrence of such socially significant diseases as
ischemic heart disease, hypertension, non-insulin
dependent diabetes, osteoporosis, etc. is associated
with physical inactivity" [4].

1.3 Influence of physical inactivity on chronic non-
infectious diseases

Physical inactivity leads to functional changes in
the cardiovascular and respiratory systems. Because in
this case, the muscles that help the blood flow through
the vessels do not work. Lack of blood flow to the brain,
poor outflow through the vessels of the neck lead to
changes in intracranial pressure. Hence a severe
headache, fatigue, fatigue. To the above, you can add
respiratory and digestive disorders. Over time, due to
physical inactivity, bone mass decreases, joints and
spine suffer. Physical inactivity is especially dangerous
in early childhood and school age. It delays the
formation of the organism. Significantly reduces
immunity, children are often sick, diseases can acquire
a chronic course. Low mobility of schoolchildren and a
long stay in a monotonous position at the table at school
and at home can cause poor posture, stoop, deformity
of the spine [2]. In hypokinesia, not only in skeletal
muscles, but also in the kidneys, liver, spleen and heart,
the processes of tissue protein destruction dominate
over synthesis. As a result, the loss of sulfur, nitrogen,
phosphorus is increasing. The cells of the body feel an
acute shortage of many small "building materials" for
the regeneration of their protein molecules. The cations
of sodium, potassium and especially calcium are
persistently excreted from the body, which are
necessary for each cell for the stable execution of the
processes of excitation and inhibition. Lack of calcium
(Ca +) affects the mechanized properties and stability
of the bone apparatus of the body, which, combined
with a significant limitation of the load, leads to a
decrease in the mineral saturation of the bone tissue, the
so-called softening of bones, including teeth, and the
appearance of caries. Conversions begin in the joints
with impending hemostasis disorders. The amount of
inorganic phosphates in the blood increases, some of
which disappear from the body, and the excess settles
in t2he form of salts in the gallbladder, kidney stones,
and joints. A decrease in motor activity, first of all,
affects the muscles of the skeleton, or rather: the
stimulus that generates movement and micro-tension of
their fibers decreases, and the opposite flow of
impulses that notify the central nervous system and
other systems of the body about the functional
transformations taking place in the muscles. All this
serves as a source of disturbance in the structure and
function of contacts: activity decreases and muscle
strength decreases, the range of motion in the joints
decreases, motor skills weaken, and coordination of
movements regresses. With age, a person has less and
less desire to move, and he becomes even more
vulnerable. Skeletal muscle mass is reduced. So, if in a
25-35 year old person the usual mass of all muscles is



East European Scientific Journal #10(74), 2021 7

about 38 kg, then in a 75-85 year old - only 25-28 kg.
Basically, muscles are affected, guaranteeing
preservation of posture, which makes a person stoop
and changes appearance. Some organs and tissues are
noticeably atrophied, the liver contracts almost
threefold [10].

2 Technique and materials

2.1. Interview

In the article "Inactivity is a disease of
civilization" by Rubizova A.A., Zhdanova D.R.,
Dzheyranova M.O., they point to a social survey
conducted by them among Ist year students of the
Saratov State Medical University named after V.I. IN
AND. Razumovsky. A total of 67 people took part in
the survey (42 women and 25 men). Girls: age 16-20
years old, average weight and height 166 cm, 55 kg.
Men: age 17-22, average height and weight 178 cm, 71
kg. The results of the survey showed that today's youth
lead an insufficiently active lifestyle; they prefer a sofa,
a computer and a TV to walks in the fresh air and active
games. Most of the respondents have the first
symptoms of physical inactivity, but, unfortunately, do
not realize the seriousness of this disease and the
consequences that this disease will entail [10].

2.2 Clinical research

Low physical activity is one of the aggressive risk
factors. According to the World Health Organization
(WHO), 6% of deaths are associated with it worldwide
(up to 3.18 million per year). At the same time, there is
compelling evidence of the effectiveness of the fight
against it. Thus, in one of the recently conducted meta-
analyzes, it was found that regular physical activity
compared with a sedentary lifestyle is associated with a
decrease in overall mortality by 22-36% and a decrease
in cardiovascular mortality by 25-35%, with the
greatest reduction in CVD recorded at high levels of
physical activity of the population. Some prospective
studies demonstrate the predictive importance of
regular physical activity in patients with coronary
artery disease: there was a decrease in the risk of all-
cause mortality by 19-58% and cardiovascular
mortality by 20—-62%. Most of the studies in the above
meta-analyzes included the middle-aged population.
Only three studies studied the effect of the level of
physical activity on cardiovascular morbidity and
mortality in the population over 55 years old and found
similar data on reducing the mortality rate [7].

2.3 Application of the developed technique in
practice

In 2019, Churapchinsky Institute of Physical
Culture and Sports conducted experimental studies, the
purpose of which was to improve the motor qualities of
people living in the boarding house, by means of
health-improving gymnastics "Qigong" and the
development of effective methods for the prevention of
hypodynamia in the elderly. The effectiveness of the
applied technique was recorded on the apparatus
"Medass" and "Omega-S" [5].

3 Result and discussion

3.1 From a social survey of first-year students of
the Saratov State Medical University named after IN

4

AND. Razumovsky, it can be concluded that the level
of physical activity of students in the control group in
2017 was higher than that of students in the
experimental group in 2019, which confirmed the
hypothesis of the researchers. It was noted that by the
3rd year the curriculum becomes much more
complicated and more time is spent on mental work, but
at the same time, the fact remains that modern youth do
not strive for an active lifestyle, walks in the fresh air
and various sports are replaced by computer games. As
mentioned above, physical inactivity is a disease of the
21st century, so they consider it advisable to conduct
further research in this direction in order to be able to
trace the dynamics of this disease, which will prevent
the development of this disease.

3.2. Clinical researches.

Conducted clinical studies confirm the protective
effect of physical activity on CVS, while there is a
significant decrease in cardiovascular morbidity and
mortality in the population. Healthy individuals are
recommended to engage in moderate aerobic physical
activity for at least 150 min / week (30 minutes per day,
5 days a week), or vigorous physical activity for at least
75 min / week (15 minutes per day, 5 days a week), or
combination. To achieve an additional effect, it is
necessary to gradually increase the volume of moderate
aerobic physical activity up to 300 m*n / week (or
intense physical activity up to 150 min / week) or use a
combination of both. It is necessary to strive for these
recommendations gradually, taking into account
individual characteristics, because prospective cohort
studies have shown that it is never too late to start an
active lifestyle [1].

3.3.The methodology developed and tested by the
scientific laboratory of Churapchinsky Institute of
Physical Culture and Sports confirmed the hypothesis
that regular exercise improves health, joint mobility,
and has a beneficial effect on the entire body. This
technique is successfully applied in the classroom of
the health club "YIyk" in Yakutsk.

4. Conclusions

Every year many of us feel the influence of
physical inactivity, especially in the last year. They are:
overweight, muscle atrophy, manifestation of fatigue,
lethargy, poor sleep, decreased immunity, etc. etc. The
time has come to seriously take care of our health,
increase physical activity, organize a regimen and food,
observe the rules of hygiene. By adhering to simple
rules, you can fight off viruses and infections. All the
studied material confirm that a sedentary lifestyle like
a time bomb can lead to sad consequences. Physical
inactivity is a modifiable risk factor, therefore, you can
still change the current situation, for this it is enough to
change your life to adhere to simple rules of a healthy
lifestyle, make friends with physical culture and sports.
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Summary. Relevance: Today the world of therapeutic cosmetology is filled with a diverse range of methods,
both laser and injection. They are aimed at the correction of various aesthetic problems. The most common
complaint of a patient at a doctor-cosmetologist appointment is the presence of areas of hyperpigmentation in the
facial area. In order to achieve a satisfactory result, the therapy of this pathology should be based on knowledge
of the pathogenesis. In addition, it is necessary to take into account the possibility of side effects after laser
treatment, which is the most frequent method chosen by doctors. Also, it is worth minimizing the risk of
hyperpigmentation by improving the metabolic function of tissues. That is why the combined protocols open up
the most promising horizons for the treatment of such difficult-to-correct pathology as hyperpigmentation. The
aim of our study was to create an evidence base for the effectiveness of a combined treatment protocol using an
IPL system in combination with a drug based on hyaluronic acid and mannitol. Materials and methods: The study
involved female patients aged 18 to 45 years with a diagnosis of melasma Code L81.1; Other melanin
hyperpigmentation L81.4. The study included patients who had not previously undergone laser and injection
procedures in order to correct hyperpigmentation over the past 5-6 months. To evaluate the results, Antera 3D 3B
visualizer in the “melanin” mode was used, as well as a laser Doppler flowmetry device Lazma-D. Results: A
positive clinical result on the Antera 3D imager was observed in all study groups. It was statistically revealed that
the variable Anadn did not differ between the control and experimental groups F (1.30) = 4.031, p = 0.050, ns), as
well as before and after treatment (F (1.30) = 0.825, p = 0.368, ns ); the variable Afad did not differ between the
control and experimental groups (F (1.30) = 2.483, p = 0.121, ns), as well as before and after treatment (F (1.30)
= 3.142, p = 0.082, ns); the variable Mpm increased (p = 0.002) in the experimental group F (1.30) = 5.366, p =
0.024) after the exposure (F (1.30) = 4.718, p = 0.034); the Mpl variable did not differ between the control and
experimental groups (F (1.30) = 0.61, p = 0.436, ns), as well as before and after treatment (F (1.30) = 0.028, p =
0.868, ns); The POM variable increased (p = 0.003) in the experimental group F (1.30) = 7.778, p = 0.007) after
the treatment (F (1.30) = 8.541, p = 0.005). Conclusions: A significant improvement in the index of oxidative
metabolism in tissues suggests that the combined protocol of hyperpigmentation therapy is the most effective and
safe. In addition, such therapy allows physiological skin support during IPL therapy in combination with a
preparation based on hyaluronic acid and mannitol.

Pe3tome. Axmyansnocms: Ha ceropgHAmHUN [€Hb MHUpP TEpaNeBTUYECKOH KOCMETONOTMH HaNOJIHEH
MHOFOO6pa3HLIM CIICKTPOM MCTOJUK, KaK JIa3€PHBIX, TAK U MHBCKIIUOHHBIX. OHI/I HalpaBJICHbI HA KOPPCKIUIO
pa3NMuHBIX dcTeTHYecKuX mnpobieM. HauGonee wacras >xkanoba manueHTa Ha INpUEME Bpaya-KOCMETOJIOora -
HaJIM4UC YYACTKOB TUIICPIUTIMCHTALIUU B obnactu Jjna. I[J'IFI TOroO, YTOOBI JAO0CTUYb YAOBJICTBOPUTCIBHOI'O
pe3yibTata - TEparus ,I[aHHOI>'I IIaTOJIOTHH JOJI?’KHAa OCHOBBIBATBCA HaA 3HAHHUAX IIAaTOI'CHE3Aa. ITomumo 9TOro,
HGO6XOZ[I/IMO Y4YUTBIBATHL BO3MOXKHOCTb 1OOOYHBIX 3(1)(1)6KTOB TOCJIC NPOBEACHUA JIA3€PHOT O JICUCHHS, KOTOPOC
SIBJIAETCS HanOoJlee YacThIM HUHCTPYMCHTOM BBI60pa Bpaya. A TAK¥XKE, CTOUT MUHUMU3UPOBATL PUCK MOSABJICHUA
TUNICPIIUTMCHTAllUY, yJIy4dlias MCTa6OJ’II/I‘I€CKy10 q)YHKI_lI/IIO TKaHer. IMeHnHo O3TOMY, COYCTAHHBIC ITPOTOKOJIbL
OTKPBIBAIOT MAaKCUMAJIbHO IIEPCIIEKTUBHBIE TOPU30HTHI IS JICUEHHUSI TAKOH TPYIHO-KOPPEKTUPYEMOU N1aTOJIOTUU
Kak runepnurMeHTanus. Llenpio Hamero uccieoBaHus ObUTO CO3/IaHUE J0Ka3aTelbHOW 0a3bl 3PEKTUBHOCTH
KOMOWHHPOBAHHOTO TNPOTOKONA JedeHHus ¢ momomsio IPL cucTeMbl B codeTaHMM C IpernapaToM Ha OCHOBE
FHaﬂypOHOBOfI KHCJIOTBI U MAHHUTOJIA. Mamepuaﬂbz u memoowi: B HCCIICIOBAHUHN TPUHAIN YYaCTUC MAIIUCHTDI
JKEHIIMHBI B Bo3pacte oT 18 mo 45 nmer ¢ aumarHo3om wmenasma Koax L81.1; [pyras wmemaHuHOBas
runeprnurmMentanus L81.4. B uccnenoBanue ObUIM BKIIIOUEHBI MAIMEHTHI paHee HE MPOXOMBIINE Ja3ePHBIX H
HWHBCKIMOHHBIX NPOUCAYP C LEJIbIO KOPPCKUHU T'MICPIUTMEHTAIIUN 3a IMPOIICAIINC 5-6 MECCALCB. I[J'IFI OLICHKH
pe3ynbTaToB Mcnoib3oBajics 3B-Buzyanuzatop Antera 3D B pexxuMe “MeNlaHUMH”, a TaKXKe anmnapaT Ja3epHOH
nmoriepoBckoit  pmoymerprm  Jlasma-JI.  Pesynomamui:  [1oMOXWTENBHBIA KIWHHYSCKUH pe3yiabTaT Ha
BU3YyaJIn3aTOpEC Antera 3D Obl1 BO Bcex HCCIICAYCMBIX TI'pyHmax. CTaTHCTUYECKH BBIABJICHO, YTO IIEPEMCEHHAs
AHaJH He pa3nnJanach MEKIYy KOHTPOIBHOH U ombITHOH rpymmamu F(1,30)=4.031, p=0.050, ns), a Taxke 10 1
nocie neuenns (F(1,30)=0.825, p=0.368, ns); mepemeHHas Adan He paszmuyanack MEKAY KOHTPOJBEHOW U
onbiTHOM rpymmamu (F(1,30)=2.483, p=0.121, ns), a taxxe no u nocne ieuerns (F(1,30)=3.142, p=0.082, ns);
nepemenHas Mnwm Bozpocia (p=0.002) y omertHo# Tpymmel F(1,30)=5.366, p=0.024) mocie mnpoBeneHHOTO
BozaeiictBus (F(1,30)=4.718, p=0.034); nmepemenHass M1 He pazinyanach MeXIy KOHTPOJBHOW M OTBITHOM
rpymmamu (F(1,30)=0.61, p=0.436, ns), a taxxke g0 u nociue sederns (F(1,30)=0.028, p=0.868, ns); [lepemennas
TIOM Bo3pocma (p=0.003) y omertrOM rpynmsl F(1,30)=7.778, p=0.007) mocne mpoBeaeHHOTO BO3ACUCTBHUS
(F(1,30)=8.541, p=0.005). Bsi600bi: 3HaUNMOE yIy4IIEHUE TIOKa3aTelsl OKUCIUTEIHLHOTO MEeTab0IM3Ma B TKAHIX
TOBOpUT O TOM, HYTO KOM6HHHpOBaHHBIﬁ MNPOTOKOJ TEpalluu TUINECPIHUTMCHTALIUU ABJIACTCA HaunboJiee
3(1)(1)6KTI/IBHLIM u 0e30macHbIM. A TaKKeE, TaKas Teparusd mo3BOJIACT obecreunTs (I)I/I3I/IOJ'IOFI/I‘IGCKYK) MOAACPIKKY
KOXXH ITPpU IPOBEICHUN IPL TEpalnuru B COYCTAaHUU C IIPpEeapaToOM Ha OCHOBE FHaHypOHOBOﬁ KHCJIOThI U MAHHUTOJIA.

Knrouesvie cnosa: menasma, cunepnucemenmayusd, Kocmemosaocusd, Jdas3epHas mepanus, Ja1d3epHas
donieposckas proymempusi.

Keywords: melasma, hyperpigmentation, cosmetology, laser therapy, laser Doppler flowmetry.

BBenenue MEJIaHMHA, U XapaKTepU3yeTcs TUIIOM U KOJIMYECTBOM
®U3HOIOTUYECKUII OTBET KOXKHM Ha COJIHEYHOE  MEJIaHMHA, CHHTE3UPYEeMOro B MEJaHOLMTaX, |
M3IyYeHUe 3aBUCHT OT 00pa3oBaHUs, pacrupeiesieHuss  MeJaHWHA, IEPEHOCHMOT0 B KEPATHHOIIUTHI.
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Menadoreses - 310 OMOXUMHYECKHUI mpouecc, [ToBbIIEHHBIH CHUHTEC3 MMPOAHTUOTCHHBIX
KOTOpLIﬁ BEACT K CHHTE3y MCJIaHrHaA, KOTOpLIﬁ (baKTOpOB, TaKuUX KakK BHILOTGHI/IaJ'II)HHﬁ (baKTOp pocTta
HAauMHAETCS C AaMHUHOKHCIOTHI L-tupo3uHa, a cocynoB (VEGF), mpuBomur Kk  paspacTaHurio
KJIIOUYCBBIM (bepMeHTOM B JaHHOM IIPOLECCC SABJIACTCA ACPMaJIbHBIX 3BC€HBCB MUKPOULUPKYJIALUUA. VEGF
TUPO31HAa3a. [ 1 ] MOXET YBEJIUYNBATDH CHHTEC3 MCJIaHHHa qepes
Koxxa udenoseka COACPKUT JBa TUIIAa MCJIaHWHA: PEUETITOPLI VEGF, KOTOpPbIC PpaCHOJIOKCHbBI Ha

9yMelaHHH H ¢eoMenaHnH. MX  cooTHoIIeHHe
ompenemnser ¢oroTun Kok mo durmmatpuxy [2].
DyMeNaHuH MPEICTaBIAET COOON TEMHBIH MTUTMEHT, OT
YepHOro 1O KopuuHeBoro. Llger 3aBuCHT oOT
cootromreHus oxuromep DHI/ DHICA [3]. B To Bpems
Kak (hpeOMeNaHUH TPEeACTaBIIET cOO00M KPacHBIA HITH
KEATBIH nurMeHT. @eomenaHuH mnpeobiagaeT B
CBETJIBIX (DEHOTHIIAX, CBETJIBIX WM PBDKHX BOJIOCAX.
OyMenaHuH obnanaer Ooutee BBIP)KEHHBIM
(hOTONPOTEKTHBHBIM CBOMCTBOM, 4YeM (eoMesIaHHH.

@aKkTUUECKH, TMOcie BO3AeUCTBUA Y D-U3TydeHUs
(heomenannH MOXKET JIETKO cTaTh
(hOTOCCHCHOMNM3UPYIOMIM ~ areHTOM, CTHMYJHUPYS

MEPEKUCHOE OKHCIICHHE JIUIAIOB U IPYTHE PeaKlnH,
npuBomsamme k obpazoBaHnio ADK(akTHBHEIX (opMm
KHACJIOpO/a) ®  TOCICHYIOIAM  HeXelaTeIbHBIM
peakmusM, B YACTHOCTH pa3pyIICHHIO OCNKOB,
HYKJICMHOBBIX KHCJIOT U JTMIUAOB [4].

Ilon BO3JICHCTBUEM YV O-uznyuenus
KEePaTUHOLUTHI CEKPETUPYIOT pa3INyHbIC ITUTOKUHBI 1
(akTophl poCcTa, BKIIOYass TOPMOH, CTUMYJIHPYIOIIU
a-menanomuthl (0-MSH). 3arem a-MCI' cBs3bIBaeTCs
¢ peuentopom  MemaHokoptuHa 1 (MCIR),
MPUCYTCTBYOIIM B KIICTOYHOM MeMOpane
MEIIaHOLIUTOB, M 3aIlyCKaeT HECKOIBKO CHTHAIBHBIX
MyTeW U1 MHAYKIUY MeJaHorenesa [5].

lumepriurMeHTanysl SBISCTCS MATOIOTHYSCKUM
COCTOSIHHEM KOXH U XapaKTepu3yeTcs HaludueM
0YaroB TUIEepMeNaHOTeHe3a, KOTOPBIE MOTYT OBITH Kak
MaJoro JauMameTrpa, TaKk M HMETh CKJIOHHOCTH K
CIIMSHUIO B 00JIee KPYIIHBIE 3JIEMEHTHI.

B screTHueckoil MEIUIMHCKOM KOCMETOJOTUHU
HanOojiee YacTo BCTpeyaercs B KIMHUYECKOM
MpaKkTUKe TakWe THUIEPMETaHO3bl, KaK Mejla3Ma,
COJTHEYHOE JICHTHTO, d(EIUAbI, MOCTTpaBMaTHICCKAas
TUIEePIIHT MCHTAIIHS.

[NaTonmoruss Mema3Mbl BEIXOJUT 33 PaMKH
MEJIaHOLIUTOB, ¥ HEJaBHAA JHUTEpaTypa yKa3blBacT Ha
B3aUMOJICHCTBHS MEXKIY KEPaTHHOIUTAMH, TYIHBIMHU
KJICTKaMH{,  HApyIICHWSMH  PEryJSIUH  TCHOB,
HEOBaCKylspu3alueil © HapylleHneM 0a3albHOU
MeMOpaHbl. AHOManuH 0a3anbHOM MEMOpaHBI UTPAIOT
KJIIOUYEBYIO pOJb B MATOJOTHU MejaHojaepMuu. Y D-
noBpexxaeHrne aktusupyer MMP2 uw MMP9, uro
crocoOCTByeT pa3pyiienuto kotareHa IV u VI tumos
B Oa3anpHOI MemMOpaHe [6].

Taxoke, ObUIa BBISIBIEHa pOJIb 3CTPOI'CHOB B
MeXxaHu3Me  pa3BuTus ~ Menasmbl.  OrTMmedaeTcs
MOBBIIIEHHOE KOJIMYECTBO PELETITOPOB ICTPOrEHOB B
JIEpMe U peLeNTOPOB IPOrecTEPOHa B AMHUAEPMUCE IPU
MenazMaTHueckux nopaxeHusax [7]. Cps3biBaHue
ACTPOTCHOB C €r0 PelenTopaMH Ha MEJTaHOIMTaX H
KEepPaTHHOILUTaX MOXET CIPOBOIPOBATH aKTUBHOCTH
tupo3uHassl © MITF, uto mpuBemer Kk HWHULMALUHU
MPOAYKIINH MeJlaHuHA [8].

MenaHonuTax [9]. BrmBanmHoe Y@ wm3nmyueHHEM
BBICBOOOX/ICHHE TUIA3MHHOTEHA U3 KOXHBIX COCYIOB
TaKXKe MOXKET yCHIHBaTh MenaHorenes [10].

MHoro¢akTopHaIbHOCTb 3a00JeBaHUs
3aTpyIHSIET JICYCHHUE U MOBBIIIAET BEPOSTHOCTH €ro
penuanBa [11], dro  HempeMEeHHO  JOJDKHO
YVYUTHIBATHCSI TMPH  BOCIPOM3BEICHHH IMPOTOKOJIA
TEPaneBTHYCCKOTO  JeueHus. [l KIMHAYECKOH
KapTHHBI MeJIa3MBbI XapaKTepHO HAJTAYHE
TUIEPIIUTMCHTUPOBAHHBIX MATECH KOPUIHEBOTO [IBETA ,
CUMMETPUYHO PACIOJIOKCHHBIC B O0JIACTH JUIA, C
HEPOBHBIMH KPasMHU.

B wuccienoBaHMsX 32 MOCIEAHHE  TOJBI
(burypupyer takoe BeIecTBO, KaK MAHHUTOJ, KOTOPBII

B CBOIO oOuepenp SIBISIETCS  CTaOMIM3aTOPOM
KIeTOYHbIX ~ MeMOpan. B ¢dapmakonornueckoit
MIPAaKTHKE H3BECTHBl BO3MOXKHOCTH IPUMCHEHHE

JAHHOTO BELeCTBA I CTAOMIN3AIUN MIIEMUYECKUX
nporeccos [12].

B KayecTBe O6uopeBUTATN3AHTA
KOMOWHHPOBAHHBIN mpemnapar Ha OCHOBE
THATypPOHOBOI KHCIOTBI M1 MaHHHUTOJIA HCIOJIB3YETCs
JUIS yIydlleHus IioTHocTH TKaHei [13]. CymecTByroT
pa3iuyYHble KOHIICHTPallMd MaHHHUTOJA B IperapaTax
THATypOHOBOM KHUCIOTHI [14]. MaHHHUTOII BBICTYIIAET B
KOXX€ C aHTHOKCHIAHTHBIM 3()(EeKTOM, HE MO3BOIISSA
OKPYKAIOIINM TKaHSM ITaTOJIOTHYECKH pearupoBaTh Ha
Ja3epHOE BO3JEHCTBUS M TEM caMbIM 00ecrednBas
3aIUTy u HEBO3MOXHOCTb pa3BUTHL
MOCTBOCHAINTEIFHON THUIEPIUTMEHTALNH, KOTOpas
BCTPEYAETCs B MPAKTHUKE JOBOJIBHO wacTo [15-16].

MaTepuanibl 4 MeTOABI

B wuccienoBanue ObLIM BKIIOYEHBI MAIlMEHTHI
paHee HE NMPOXOAMBIINE JIA3EPHBIX U MHBEKIIMOHHBIX
TIPOLEAYP C EIbI0 KOPPEKINH TUIIEPIIUTMEHTAINH 32
mpormrenmue 5-6 mecses. [lanuenTtsr B Bo3pacte 18-45
JIeT ¢ ANAarHO30M MeJa3Ma.

JluarHocTHKa ~ TpOBOMMWJIACH NP HOMOIIHN
anmapara JasepHoit mommieporpadun JIJID «Jlazma
IO» (OO0 HayuHO-TIpOM3BOJACTBEHHOE MPEATIPHUITHE
«JIA3BMA» Poccusi. Peructpannontoe yaocToBepeHre
M3 PD Ne29/03020703/5555-03 ot 11.09.2003 T1).
Ammapat npeIHa3HauYeH JUTS perucTpanuu
JUAarHOCTHYECKUX TI0Ka3aTeslell MHUKPOLMPKYIIIIUN
KPOBH, MHKPOLUUPKYISIIUH JUM(BI W aMIUIATY[
(bayopecueHun ko(epMeHTOB, Y4aCTHUKOB
OKHCJINTEIBHOTO MEeTa0oIn3Ma, — BOCCTaHOBIJICHHBIN
HUKOTHHamunaaeHuHauaykineorun (HAIH).

Juarnoctuueckue noxasarenu Jlazma-J1:

1. mnokasaTenb MHUKPOLMPKYJSIMH KPOBOTOKA
(MnM), KOTOpBIH IPONOPILMOHAIEH HPOU3BEACHHUIO
YHUcla JPUTPOIMTOB HA CPEAHIOI CKOPOCTh WX

JUBUKEHUS
2. mokaszarenb JuMporoka MU, KOTOPBIHA
IIPONIOPLIMOHATIEH POU3BENCHUIO qucia
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[EESY] |
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pacceuBareneidl B JIMM(OTOKE Ha CPEIHIOI CKOPOCTh
WX JABHKEHMUS,

3. ammumTyasl QayopecueHIMH KOQEepMEHTOB:
AHaJH (aMIUTHTY/1a BOCCTaHOBJIEHHOTO HUKOTHHAMU/I-
aJicHUH-TUHYKIeoTHaa) ©  Adan  (ammimryna
(hr1aBHHAICHUHINHYKICOTH/IA),

4. KOMIUICKCHBIH IIOKa3aTeNb OKHCIHTEIHFHOTO
metabomm3ma [TOM, 3aBucAnInii Kak OT HyTPUTHBHOTO
KPOBOTOK3, TaK M OT aMIUIUTYX (UIyopeceHINN
Ko(epMEeHTOB

INokazatenn KPOBOTOKa M JUM(OTOKa
OTIPEETAIOTCSI KOCBEHHBIM 00pa3oM IO ONTHYECKUM
XapaKTepUCTUKaM  O0JIaCTM  30HIUPOBAaHMS B
OTHOCHUTEJIbHBIX E€IMHMIAX, KaK (YHKIHS BPEMEHH,
HOPMHPOBAHHbIE aMIUIUTYABI ()JIyOpECLCHIIUH B TKAHU
W KOMIUICKCHBIH  IOKa3aTellb  OKUCIHUTEIHEHOTO
MeTabomu3Ma — B Oe3pa3MEPHBIX CIUHHIAX.

W3mepeHnss TNpOBOAWINCH TIPH  ITTIOCTAHOBKE
JaTYrKa Ha UCCIIEAYyEeMYFO 00JIacTh ¥ HAXOXICHUU €T0
B TeUeHHE /-8 MHHYT IJ TMONYyYCHHS KOPPEKTHBIX
JIAHHBIX.

Taxoke, amst (HOTONOKYMEHTAIMH KIMHUYECKHX
pe3yabTaToB OBLT NPHMEHEH ammapaTr TpEeXMEpHOU
BU3yaJIM3aIlMM MTOBEPXHOCTU KOXH - Antera 3D. On
npeaHa3Ha4YeH Uil OLECHKU COCTOSIHUSI COCYIHCTOTO

KOMITOHEHTa, WHTEHCHBHOCTH T'MIEPIMIMEHTALUH,
IIIyOMHBI 3aJleraHus MOPIIMH Pa3IM4HOrO Kanuopa,
LIMPUHY U KOJIMYECTBO TOD, a TaKkxke peibed TkaHel. B
JTAaHHOM HCCIIeIOBaHUU HCTIONB30BaNI0Ch
JIOKYMEHTHUPOBaHHE B pexXHUMe “MeJaHuH .

Momnotepanusi npoBoauiach Ha ammapare [PL.
KomOuHupoBaHHass Tepamus BKIOYama B ce0s
nposenenue tepanuu IPL, a Takke MHBEKLIMOHHBIN
Ipemnapar, B COCTaB KOTOPOTO BXOIUT HATPHUS
ruamypoHat u MaHHuTONI 0,49 Mr.

Pacnpeaesienue no rpynnam:

1 rpynma — 15 manueHToB ¢ THHepIUTMEHTAITHEH,
KOTOPBIM MpOBOAWIAcH Tepanmuu mpu nomomu [PL
cucremsl (515 um): 1 pa3 B 10-14 nueit Ne3.

2 rpynna — 15 nanueHToB ¢ TunepnurMeHTanuei,
KOTOPBIM HPOBOJIMIICSI KOMOWHHPOBaHHBIH HPOTOKOII,
BKJIIouaromuii B cebst Bozneiictue IPL (515 HM) u
MIPenapaToB Ha OCHOBE T'MAITypOHOBOW KHCIOTHI H
MaHHUTOJIA B TEXHUKE JICTIOHUPOBAHUS B OJHY
npouenypy: | pa3 B 10-14 greit Ne3.

Pe3yabTaThl ucciieqoBanui

TTonoxurensHpIN KJIIMHAYECKUHI
HaOmofancs BO  BCEX  HCCIETYEMBIX

ekt
rpynmmax.

PesynbraThl npencTaBieHbl Ha pucyHke 1 (a,0,B,r).




8 2

(a - Hanuvue u UHMEHCUBHOCHIb SUNEPRSUMEHMAYUL HA YYACHKe KOXCU 00 NPoGedeHus mepanuu, 6 - y4acmox
Koofcu nocie nposedenus monomepanuu IPL; 6 - hanuuue 1 UuHMeHCUBHOCHb cUnepRueMenmayull Ha yuamke
KO2ICU 00 NPOBEOEHUsI MEPANUU; 2 - YHACMOK KOJICU NOC/ie NPOBEOeHUs. MePAnuu KOMOUHUPOBAHHBIM
npomoxonom IPL u npenapama na ocrnoge euaiypoHo6ot KUCI0mbl ¢ MAHHUMOLOM,).

JlanHple 1O pe3ynbrataM  (YHKIHOHAJIbHOU
JIMarHOCTHKH Ha anmnapare Jlazma-/| npencraBieHsl Ha
pucyHkax 2-5.

Group

25.000 WIPL
M |PL+Bellarti hydrate

15.000

10.000

5.000

.000
Jo Mocne

Time
Pucynox 2. I'pagux usmenenuii noxasamens kposomoxa (Mnm) 0o u nocne 6o3deticmsus IPL, a makoice 0o u

nocne KOM6UHup06aHH020 mepanesmuiecKkoco npomoko.Jia IPL u npenapama Ha ocHoee eua/zyponoeoﬁ Kucjiomaol
C MAHHUMOJIOM.
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Group

20.000 mIPL
M IPL+Bellarti hydrate

44

15.000 °

oM

10.000

5.000

000
Jo [ocne

Time

Pucynok 3. I'pagpux usmenenuti noxazamens okuciumenvrHo2o memabdoausma (IIOM) oo u nocie 6o30eticmeus
IPL, a maxkoice 00 u nocie KOMOUHUPOBAHHO20 mepanesmuyecko2o npomokona IPL u npenapama na ocrnose
2UANYPOHOBOT KUCTIOMbL C MAHHUMOTOM.

Group
2.000 WiPL
3 M |PL+Bellarti hydrate

23

1.500

Adpan

1.000

54
500

000
Ho Mocne

Time
Pucynox 4. I'paghux usmenenuii noxazamens amnaumyost @A (A¢pad) do u nocne so3deticmeus IPL, a makce

00 U nocie KOMOUHUPOBAHHO20 mepanesmuuecko2o npomoxona IPL u npenapama na ocrnoge 2uanypoHosoul
KUCTOMbL C MAHHUMOLOM.
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1.000

800
600
400
200

Q

Mrin

Q

Group

WIPL
M |PL+Bellarti hydrate

¥

000

Jo

Time

Mocne

Pucynok 5. I'pagpux usmenenuti noxazamens iumpomoka (Mnn) 0o u nocne eozoeticmeust IPL, a maxoice 00 u
nocie KOMOUHUPOBAHHO20 Mepanesmu4ecko2o npomokoaa IPL u npenapama na ocHoge 2uanypoHo8oll KUCLONbl
€ MAHHUMOJIOM.

CraTHCTHYECKH BBISBICHO, 4UYTO TMEpEeMEHHAs
AHamH He pa3ihJajach MEXIy KOHTPOIBHOH U
ombiTHOH Tpymmamu F(1,30)=4.031, p=0.050, ns), a
takke 1o u nocne neuenus (F(1,30)=0.825, p=0.368,
ns); mepeMeHHas Adaax He pasiuyasach MEKIY
KOHTPOJbHOHN M ombiTHOM rpymmamu (F(1,30)=2.483,

p=0.121, ns), a Takke OO0 M TMOCIE JICUCHUS
(F(1,30)=3.142, p=0.082, ns); mnepemeHHas Mmm
Bo3zpocia  (p=0.002) 'y  oOmBITHON  Ipymmsl
F(1,30)=5.366, p=0.024) mocne TPOBEICHHOTO

Bo3aeticTBus (F(1,30)=4.718, p=0.034); nmepemeHHas
Miut He pa3nmiyanack MeXIy KOHTPOJIHHOM U OMBITHOH
rpymmamu (F(1,30)=0.61, p=0.436, ns), a Takxe 10 1
nmocne sederns (F(1,30)=0.028, p=0.868, ns);
Ilepemennas IIOM Bozpocma (p=0.003) y omnsITHOI
rpynnsl F(1,30)=7.778, p=0.007) mocie npoBeA€HHOTO
BozaeiictBus (F(1,30)=8.541, p=0.005).

[TokazaTenp  OKHUCIMTEIBHOIO  MeTaboin3Ma
3HAYMMO TMOBBIIAETCS B TPYINE HCCIENYyEeMbIX,
KOTOpPBIM TPOBOAMIACH KOMOWMHHPOBAaHHAs Teparus
IPL u mpemapaToM Ha OCHOBE THATYPOHOBOW KHCIOTHI
C MaHHUTOJOM. DTO TOBOPHT B TOM YHCIE U 00
YIIy4YIIEHUY MUKPOLMPKYJISIIIMY, YTO YKa3bIBAaET Ha TO,
YTO BHEJPEHHE B JIEpMY THAIYPOHOBOH KHCIOTHI U
MaHHHUTOJIa o0ecrieunBaeT 0oJiee CTOMKYIO aaInTainio
JEpMAJIBHOTO CJIOSI K IPOBEJCHUIO aNNapaTHBIX
npouenyp, B JaHHOM  Cly4ae  KOPPEKIUH
THIIEPIUTMEHTALUH. YJIy4diiaercs (hU3N0IOrHuecKoe
(YHKIHOHMPOBaHNWE MHKPOLHPKYJIATOPHO-TKAHEBBIX
cucTeM JHna. B To ke BpeMs, y MalueHToB, KOTOPBIM
nposoausiack MoHoTepanus IPL 3naueHns nokasarens
OKHCJIUTEIBHOTO MeTaboIM3Ma 1 APYTHUX U3MEPSIEMBIX

mapamMeTpoB  (CKOpOCTH KPOBOTOKa, JTHM(OTOKA)
CYIIECTBEHHO HE MCHSITUCH.

3aki0ueHne

I[lo pesynpraTam  JaHHOTO  WCCIICIOBAHHUS

TepaneBTHYecKui 3(dexT Habmomaicsi BO BCEX
uccienyeMblx — rpymmax.  OpHako, — 3HaYyMMOe

IIOBBIIIICHHUEC IoKazaTeiaeh OKHUCJIUTECIBHOTO
MeTabonu3Ma Ha6J'IIOZ[a€TC$I HCKIIIOYUTCIIBHO B I'PpYIIIC
INalmMCHTOB, KOTOPBIM  TIPOBOAMNJICAH COYCTAHHBIN

nporokoi IPL u npenapata Ha OCHOBE rHalypOHOBOM
KUCIIOTHI ¢ MaHHHMTOJIOM. DTO TOBOPUT O TOM, UYTO
KOMOWHHUPOBAHHBIM IPOTOKOJ Tepanmuu Hauboiee

spdexktuBeHn u  Oe3omaceH AN KOPPEKIMHU
TUTICPIIUTMECHTAIIU. A TaKXe, Takas TCpanus
I03BOJISICT obecneynTsb (bH3HOIOTHIECKY O

MOAJIEPKKY KOXM Ipu nposeaeHun [PL tepanuu c
MIOMOIIBI0 TIpenapara Ha OCHOBE THAypOHOBOH
KHCJIOTHI C MAaHHHUTOJIOM.

Kon¢nukr naTepecos
ABTOpBI 3asBWIM 00 OTCYTCTBMM KOH(JIMKTa
UHTEPECOB.
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OROPHARYNGEAL MICROBIOTA IN CHILDREN WITH WEB INFECTION ON
THE BACKGROUND OF ANTIBIOTIC THERAPY
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DOI: 10.31618/ESSA.2782-1994.2021.3.74.137

Summary. According to statistics from the World Health Organization, infectious mononucleosis caused by
Epstein-Barr virus affects 90% of the world's population. The aim of this study was to study the composition of
the oropharyngeal microbiota and to determine the antibiotic sensitivity of its representatives, which are released
in clinically significant concentrations from children with WEB infection who received antibiotic therapy. 28
patients with WEB infection in children aged 5 to 16 years were examined. Among the 28 children in inpatient
treatment, 78.6% were patients under the age of 10. All children received antibiotic therapy, although according
to treatment protocols, it is indicated only in the case of a bacterial infection.

Streptococcus spp. with p-hemolysis (64.3%). Detection of S. aureus in 35.7% of patients indicates a violation
of the structure of the normal microbiocenosis of the oropharynx. The study of antibiotic susceptibility of
staphylococci and streptococci showed the presence of resistance in 52.6% of isolated strains of streptococci and

25.0% of staphylococci to azithromycin.


https://www.doi.org/10.31618/ESSA.2782-1994.2021.3.74.137
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Annotamusi. Ilo crarucrtuke BeemupHO# — opraHu3anuu  31paBOOXpaHEHUS, HMHQPEKIMOHHBIM
MOHOHYKJICO30M, BBI3bIBacMOE BHpycoMm OmireiiHa-bapp, Ooneror 90% Hacenenus 3eMHOro mapa. Llembro
JTAaHHOW paOOTHI OBUIO M3YYHUTh COCTaB MUKPOOMOTHI POTOTJIOTKH M ONIPEIEIUTh aHTHONOTUKIYBCTBUTEIEHOCTD
OTZAEJBHBIX €€ MPEACTaBUTENICH, BBIIEIIEMbIX B KIMHUUECKH 3HAYMMbIX KOHIIEHTPALUX OT AeTei, 00mbHbIX Db-
nHpekIyen, noryyaBmmnx aHTnonorukorepanuto. OocnenoaHo 28 OonbHEIX Db-uH(eKuei neTel B Bo3pacTe
ot 5 o 16 ner. Cpenu 28 nereit, HAXOAMBIINXCS HA CTAIMOHAPHOM JiedyeHnH 78, 6% ObLTH MallMeHTHI B BO3pacTe
1o 10 ner. Bee netn momy9any aHTHOMOTHKOTEPAITHIO, XOTS COTJIACHO MPOTOKOJIOB JICUEHUS TIOKAa3aHO TOJBKO B

CiTydae IpUCcOoeINHEHU OaKTepHaTbHOH HHD)EKIINH.

VY neteit, 60bHBIX Db-uHpEKINEH B pOTOTIIOTOYHBI MUKPOOHOMBI BECOMO Tipeodiaaanyu Streptococcus spp.
¢ B-remommzom (64,3%). Berienenue S. aureus B 35,7% ManMeHTOB CBUIACTEIHCTBYET O HAPYIICHUH CTPYKTYPHI

HOPMAITBHOTO MHKpPOOHOIIEHO32 POTOTIIOTKH.

W3ydueHne aHTHOMOTHK UYBCTBHUTEIBHOCTH CTAaQWIO W

CTPENTOKOKKOB MOKA3aJI0 HAJIMYHE PE3UCTEHTHOCTH y 52,6% BBIAEICHHBIX IITAMMOB CTPENTOKOKKOB U 25,0%

CTa(l)I/IJIOKOKKOB K a3UTpOMHUIIMHY.
Key words: Epstein-Barr virus,
streptococcus

children,

oropharyngeal

microbiota, antibiotic, staphylococcus,

Kniouegvie cnosa: Dnwmetina-bapp supyc, oemu, MUuKpobuoma pomo2nomku, AaLmubuomux, cmagpuiokoxx,

CmpenmoKOKK

Introduction.  Epstein-Barr  virus (WEB) is
ubiquitous. In developing countries, almost every child
over the age of 5 has serum antibodies. In developed
countries, the infection is less common, but still 50% of
high school graduates detect antibodies, and by the age
of 40 - in 90% of the population.

At an early age, the infection is accompanied by
erased manifestations, or it is asymptomatic. Primary
infection in adolescence or older causes a symptom
complex known as infectious mononucleosis, much
less often a chronic persistence of the virus known as
reactivated chronic WEB infection[3].

The condition is manifested by polymorphism of
symptoms and is quite rare, among them often there is
a syndrome of chronic mononucleosis, accompanied by
complaints of persistent weakness in the presence or
absence of any changes in laboratory parameters.
Chronic active WEB infection is characteristic of
immunodeficient patients (most often AIDS and
transplant recipients).

It is most often manifested by progressive
lymphoproliferative disease or CNS lymphomas. The
ability of the pathogen to cause malignant
transformation of cells suggests the participation of the
virus as a carcinogen in the development of malignant
neoplasms such as African forms of Burkitt's
lymphoma, nasopharyngeal carcinoma in men of some
ethnic groups in South China, and Kaposi's sarcoma in
AIDS patients.

According to statistics from the World Health
Organization, infectious mononucleosis caused by
Epstein-Barr virus affects 90% of the world's
population. The highest incidence of mononucleosis is
observed among children 3-9 years.

The main danger of this infection is that after the
disease the child has a long-term violation of the
immune system, and it becomes susceptible to a variety
of microorganisms - bacteria, viruses, fungi, which can
cause many infectious complications.

The aim of this study was to study the composition
of the oropharyngeal microbiota and to determine the
antibiotic sensitivity of some of its representatives,
which are released in clinically significant
concentrations from children with WEB infection who

received antibiotic therapy, to prevent antibiotic
resistance in such patients and effective treatment of
bacteria. such will occur in the further course of the
disease.

Materials and methods of research. With the
consent of parents, 28 patients with WEB infection in
children aged 5 to 16 years were examined. All patients
on the basis of a set of clinical and laboratory studies
were diagnosed with: WEB infection, typical form,
moderate course. The etiology of the diagnosis was
verified by PCR test for virus DNA and ELISA to
determine the level of specific Ig M.

Microbiological examination of oropharyngeal
swabs was performed by the classical bacteriological
method with dosed seeding of suspended material on
differential diagnostic media and generic identification
by morphological, cultural, biochemical properties.

Kirby-Bauer method was used to study the
antibiotic susceptibility of isolated pure cultures. The
results were evaluated by determining the diameters of
the growth retardation zones using standard tables [1].

In addition, the medical histories of these patients
were processed in order to determine the features of
antibiotic therapy, which was carried out during
inpatient treatment. The results of the study are
processed according to the general rules of variation
statistics using a standard set of programs for a personal
computer.

Research results and their discussion. All 28
children were hospitalized in the diagnostic department
of Ternopil Regional Children's Clinical Hospital. A
significant proportion were patients under the age of 10
years - 22 (78, 6%), which coincides with the literature
on the maximum level of WEB infection in this age
group [2]. All children received antibiotic therapy,
although according to treatment protocols and
recommendations of leading experts, antibacterial
therapy is indicated only in the case of joining a
bacterial infection [5,6]

This therapeutic practice can be explained by the
difficulty of diagnosis at the prehospital stage, and the
lack of results of serological testing. However, given
the fact that all children had WEB infection, typical
form, moderate course, it is difficult to justify the
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appointment of 42.9% of patients with a combination
of two antibacterial drugs, usually a group of third-
generation cephalosporins and macrolides. The results
of microbiological examination of the material from the

orthopharynx indicate the effect of antibiotics on the
composition and number of microorganisms of this
biotopes : S. epidermidis was found in two children
(7.1%).

Table 1
The structure of the oropharyngeal microbiome in children
with WEB infection receiving antibiotic therapy
Ne . . Absolute
Microorganism . %
number of strains

1 S. aureus 10 35,7
2 Streptococcus spp.with o -hemolysis 12 42,9
3 Streptococcus spp.with g -hemolysis 18 64,3
4 Streptococcus spp. with y-hemolysis 8 28,6
5 E.coli 4 14,3
6 Candida spp. 6 214
7 Neisseria spp. 2 71
8 Moraxella spp. 6 214
9 Enterococcus spp. 2 71
10 Micrococcus spp. 4 143
11 Enterobacter spp. 2 71
12 S. epidermidis 2 7,1
13 S. saprophyticus 4 143

Since the most commonly used antibacterial drugs
prescribed to children with WEB infection were
macrolides and cephalosporins, and the most common
representatives of the oropharyngeal microbiota, which
were sown from this group of patients on the
background of antibiotic therapy were staphylococci
and streptococci , namely: macrolides: erythromycin
and azithromycin; cephalosporins:  ceftriaxone,
cephalexin. Thus, 10 (52.6%) isolated strains of
streptococci were resistant to azithromycin, there were
no moderately resistant and sensitive strains; among
staphylococci - 2 (25.0%) were sensitive and 4 (50.0%)
moderately resistant. Accordingly, every fourth strain
of staphylococci was resistant to azithromycin. 2
(10.5%) moderately resistant strains of streptococci
were detected for erythromycin, but 6 (75.0%)
susceptible staphylococci, resistant and moderately
resistant were not.

There were 4 (20.0%) resistant streptococci to
ceftriaxone and no resistant staphylococci. 8 (40.0%)
strains of streptococci were resistant to cephalexin and
every fourth strain of staphylococci was also resistant.

It is noteworthy that both staphylococci and
streptococci are representatives of the normal
oropharyngeal microbiota, but the development of
antibiotic resistance in them is a prognostically
unfavorable sign, as it can cause infectious processes in
children weakened by viral infection.

In addition, staphylococci, in particular S. aureus,
can colonize the oropharynx of children with WEB
infection as a result of nosocomial infection, suggesting
their resistance to mutations in the relevant genes or
plasmids.

It is known that members of this genus are
characterized by a high level of natural sensitivity to
antibacterial drugs (beta-lactams, aminoglycosides,
fluoroguinolones, macrolides, lincosamides,
glycopeptides, rifampicin, etc.). However, in some
cases, the treatment of staphylococcal infection

becomes a serious problem, which is associated with
the formation of antibiotic resistance. In the conditions
of modern methods of struggle against a staphylococcal
infection the problem of resistance to antibacterial
drugs appears rather sharply. In recent years, the value
of S. aureus has increased not so much due to their
widespread use, but due to their resistance to antibiotics
[4].

Conclusion. Streptococcus spp. with B-hemolysis
(64.3%), and this group includes the maximum number
of species that cause disease in humans. The
appearance of Enterobacter spp., E. coli and an increase
in the number of fungi of the genus Candida is an
indicator of a decrease in the level of colonization
resistance of this biotopes.

Detection of S. aureus in 35.7% of patients
indicates a violation of the structure of the normal
microbiocenosis of the oropharynx, which is a
consequence of unreasonable appointment of massive
antibiotic therapy. The study of antibiotic susceptibility
of staphylococci and streptococci showed resistance in
52.6% of isolated strains of streptococci and 25.0% of
staphylococci to azithromycin, in addition, streptococci
in 20.0% were resistant to ceftriaxone and 40.0% to
cephalexin.
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AHAJIN3 TEYEHUSA UHOUJIBTPATUBHOI'O TYBEPKVYJIE3A JIETKUX Y JKEHIIIUH
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Abstract. The article presents a comparative analysis of the course of infiltrative pulmonary tuberculosis in
women and men, based on the analysis of the case histories of 58 patients who were in inpatient treatment in the
department of respiratory tuberculosis of the Republic Scientific Centre “Phthisiology” in 2018. All patients
showed symptoms of intoxication, different intensity. Upon admission, males complainted of weakness in 24% of
cases, women - in 21%. It should be noted that sweating occurred in 14% in women and 3% in men, weight loss
was observed in 14% of male patients, women lost weight in 7% of cases. When considering the prevalence of the
tuberculosis process, it was revealed that the process in most patients was common, since it was localized in 1
segment - 48% in men and 38% in women, in 2 segments - 45% and 52%, respectively. It should also be noted
that lesions of an entire lobe of the lung were observed in 5 men and 7 women, however, despite this, it is noted
that clinical-radiological improvement occurred in women faster than in men.

AHHOTanusi. B crartee mpescraBiieH CpaBHUTENBHBIM aHAIM3 TeUeHHs MHQWIBTPATHBHOTO TyOepKyiiesa
JICTKUX Yy KCHIIIUH U MYXYHH, OCHOBAaHHBIM Ha aHAJIN3€e I/ICTOPI/II7I 6osie3Hu 58 INallMCHTOB, HAXOAWBIIUXCA Ha
CTallTUOHAPHOM JICHCHUHN B OTACJIICHUU Ty6ep1<yne3a OpraHoB AbIXaHUs PeCHy6J’II/IKaHCKOFO HAYy4YHOI'0 LICHTpa
"Otmuarpua” B 2018 romy. Y Bcex MAalMEeHTOB OTMEYAINCh CHMITOMBI HHTOKCHKAIIMH, PAa3IMIHOM
MHTEHCUBHOCTH. [Ipy mocTymieHnn My»X4YWHBI ’KaJOBAJINCh Ha C1adocTh B 24% cimy4aeB, »KEeHIIUHHL - B 21%.
Crnemyer OTMETHUTD, YTO MOTIMBOCTH MMena MecTo y 14% xeHmmuH u 3% MyX4uH, TIOTeps Beca HaOIIo1anace y
14% marnueHToB MY>KCKOTO T0J1a, >KEHIITUHBI TOXyaenu B 7% ciydaes. [Ipu paccMOTpeHHU paclipOCTPaHEHHOCTH
TyOEpKyJIE3HOTO Mporiecca ObUIO BBISBICHO, YTO MPOIECC Y OOJBITMHCTBA MAIIMEHTOB OB PacTipOCTPAaHEHHBIM,
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Tak Kak JiokanusoBancs B 1 cermenre - 48% y MmyxuuH u 38% y xeHmuH, Bo 2 cermenre - 45% u 52%
COOTBETCTBEHHO. CllelyeT Tak)ke OTMETHTB, YTO MOPAXKEHHUE LEII0H 0N JIETKOTO HAOII0AAIO0Ch Y 5 MY>KUUH U 7
JKCHIIWH, OJJHaKO, HECMOTPsl Ha 3TO, OTMEYEHO, YTO KJIMHHMKO-PaJUOJIOTHUECKOE YIYYIIEHWE HACTYNauo y

JKCHIIWH 6LICTpee, YeM Yy MYIKYHH.

Keywords: infiltrative pulmonary tuberculosis, women, men, bacteriodilators of mycobacterium tuberculosis.
Krouesvie cnosa: unguibmpamughviil mybepKyies 1eekux, HCeHWUHbL, MYAICUUHbL, OAKMepuoouIamamopbl

Murobakmepuii mybepkynesad.

Beeaenne. [1o nanneiM BeeMupHoii opranuzanuu
3npasooxpanenus (BO3), B 2018 roxy Bo Bcem mupe
Tybepkymnesom (Th) 3abomenn oxono 10 MmIIMOHOB
YyenmoBek: 5,7 MWDIMOHa MYX4YHH, 3,2 MHJUIMOHA
seHmuH [1]. CoBpeMeHnHas snuaeMus TyOepKyse3a B
Poccum um BO BceM wMupe Tpedyer ObIcTpoil u
3(¢(GeKTUBHON  MUATHOCTHKH W OOpBOBI €
BO30yauTeeM TyOepkynesa [2]. 3aboieBaeMOCTh
TyOepkyne3oM B Poccun ocraercs BeICOKOW. B To ke
BpeMsI Ha HEKOTOPBIX TEPPUTOPHAX HAIICH CTpaHbI
HaNpsOKEHHOCTh  SMMIEMHYECKOT0  IIporiecca 3TOH
MH(EKIMH CyIIeCTBEHHO pa3nuuaercs. Cuemyer
OTMETHTh, YTO camas TsDKenas SHHIeMUYecKas
cutyanuss ~ Habmomaercss B JalbHEBOCTOYHOM
(eneparsHOM OKpyTe. JlanpHEBOCTOUHBIH
(denepanbHBIil  OKPYr SIBISICTCS KPYIHEUIIAM 110
mwiomanu B npenenax Poccuiickoit denepanuu u
XapaKTepU3yeTcs Pa3IUYHBIMU MPUPOIHO-
KIIMMaTHYeCKUMHU YCIIOBUSMU, COLIMANBHO-
OKOHOMHYECKOM  CUTyaluel M  HEpaBHOMEPHOH
IUIOTHOCTBIO HACEJEHHUs, 4YTO, B CBOIO OdYepens,
OPUBOAMT K  BBIP@KEHHBIM  pasuuusM B
MHTECHCUBHOCTHU 3aCEJICHUS. SMUIEMUYECKHH IIporecc
TyOepKye3a Ha TEPPUTOPHUH €r0  OTHCIBHBIX
aJIMUHUCTPATUBHBIX €IUHUIL. B 3TOil cBs3n ciemyer
BbIIeNATh PecyOnuky Caxa (SkyTtus), kpymHeHmit
aJIMUHUCTPAaTUBHBIA pernoH Poccum (Gonee 3 MIiH
kM2) [3]. Cpeam kiuHuuYeckux QopM Hauboiee
pacnpoctpaHeH  MHQUIBTPATHBHBIA  TyOepkyie3
nerkux [3,4].

OOiasi npoJIOKUTENFHOCTD JIeUeHUsT OOJIbHBIX
oTpenensercs HCXOHBIM COCTOSIHUEM u
pacnpoCTpaHEHHOCTBI0 KOHKPETHOTO Ipollecca B
JIETKHUX, XapaKTePOM MHOKECTBEHHON PE3UCTEHTHOCTH
MBT, ckopocTbl0 M  CpOKaMU  paccachlBaHUSA
MaTOJIOTMYECKUX M3MEHEHUH M 3aKpPBITHS MOJIOCTEH B
JETKUX, TpeKpameHus  OaKTepHOBBIICICHHUA U
MCUYE3HOBECHUS KIIMHUYECKUX TIPOSIBIICHUH
3a00IeBaHNsA, a TaKXKe BO3MOXKHOCTH MPUMEHEHHUS
TEpanmuy KOJUIAlica M XHUPYPTHYECKOTO JICUCHUS.
JlexkapCTBEeHHO-YCTOMUMBEIA TyOepKyne3 - OmHa U3
BaXHEHIINX TMpobieM (GTHU3MATpUM C TOUKH 3PEHHS
JocTikeHUs 3¢ peKTHBHEIX pe3ynbTaToB IedeHus. Bee
dopMmer  srekapcTBeHHOH ycroitumBoct  (JIP) M.
tuberculosis 3HaYUTENFHO YCIOXKHSIOT JIeUCOHBIH
HpPOLECC, YAIMHAIOT BPEMsl JIEUCHHSI M CHHXKAIOT €ro
3¢ dextuBHOCTH [3].

CoumanbHBI «IIOPTPET» MEPBOTO BBISBICHHOTO
OOJIBHOTO TYOEpKyJe30M JIETKUX - 3TO OJMHOKHI
MYyXXYHHA CpEeIHUX JIeT, 0e3paboTHBIN, CKIOHHBIH K
3JI0yTIOTPEOICHUTO ajTKoToyIeM [5,6].

ITon oTHOCHTCS K OMOJIOTHYSCKUM OCOOCHHOCTSIM,
KOTOpBIE OTIIMYAIOT )KEHIIWH OT MYX4uH. [ eHzep - 3To
COLIMAIIFHOE TMOHATHE, XapakTepHu3ylomiee O0coObIe

HOPMBI, POJIH, PAcIpeeleHNe BIACTH W OTHOLICHUS
KeHITMH ¥ Myx4anH. 5 urons 2021 r. BO3 beper Ha
ce0s IMUpoKoe 00A3aTEIHCTBO 110 PACITUPEHHIO MIPaB U
BO3MOXKHOCTEH KEHIIMH M WX OXpaHE 3I0pPOBbS.
I'enepansubiit  gupexkrop BO3 n-p IOnr VYx Jln
OOBSIBWII 3/I0POBbE JKCHIIMH OJHMM M3 TJAaBHBIX
npuoputetoB BO3. ®opyM, NOCBSILIEHHBIN ABaALATH
natod  rojoBimivHe IlekuHCKOW — nmexnapanuu U
[lnar¢opmMbl  ACUCTBUI B OTHONICHWM KCHIIWH,
MpomiesT B KPUTHYECKOE BpeMs, KOTJa IaHJEMUs
COVID-19 ycyrybmnma cymecTBylomee TeHAECPHOE
HepaBeHCTBO. [IpoGieMbl co 370pOBBEM KCHIIMHBI -
9TO HE TOJBKO THHEKOJIOTHYECKHE IPOOIEMBI, 3TO
obmmme mpoOIeMbl, UX HEOOXOANMO paccMaTpUBaTh B
COYETaHUH C MYJbTHIUCHHUIUIMHAPHBIM MOIX00M,
YTOOBI IEHCTBUTENBHO YIIyUIIUTh )KEHCKOE 37I0POBbHE.
Teuenue xeHCKHX 00JI€3HEH 00JIee TIKETOE, CII0KHOE,
a JiedeHHe, K COXAJCHHIO, MeHee ycmemHoe. U3
[Nexunckoi neknapauuu u Ilnatdopmer nelicTBuil B
OTHOIIICHUH JKEHIIHH.

B 89 myHkTe naHHOW AeKiapanuu yKazaHo, 4TO
KEHIIMHBI UMEIOT IIPABO HA HAWBBICIINI JOCTHXUMBIH
YpOBEHb (HU3UUIECKOTO H TICHXHYECKOTO 370pPOBBS.
Ocy1ecTBIeHHE 3TOT0 NpaBa )XU3HEHHO BAXKHO IS HX
KHM3HU M OJaronoydus, a TaKKe Ul KX CIOCOOHOCTH
y4acTBOBATh BO BCEX cepax oOIIeCTBEHHOH KU3HU 1
YaCTHOW XKHU3HHU. 3I0POBBE - 3TO COCTOSIHHE IOJHOTO
(U3MYECKOT0,  MCHUXMYECKOTO M COLMAIBHOTO
Gnaromnouy4usi, a He TOJIBKO OTCYTCTBHE OONIe3HEeH UK

HEAYroB.  3J0POBbE  KEHIIWH  BKJIIOYAET  HX
SMOIMOHANBbHOE,  collMalbHoe U (usnueckoe
Omaromonydyne M ONpEAESIeTCS  COILHANIbHBIM,

MOJIMUTHYECKMM W HKOHOMHYECKMM KOHTEKCTOM HX
KHM3HM, a Takxke Owuonmoruedl. OmHAKO 370pPOBBE M
6naronoiydne yCKoJIb3atoT OT OOJIBIIMHCTBA JKEHIIIHH.
OCHOBHBIM TIPENSTCTBUEM JUIS JKCHIIMH HA IyTH K
JOCTH)KEHHIO HAaWBBICIIETO JOCTH)KUMOTO  ypOBHS
3JI0POBBSI SIBISIETCSI HEPABEHCTBO MEXIY MY KUMHAMU U
JKCHIIMHAMU M MEX]Y JKCHIIMHAMH B Pa3IMYHBIX
reorpa)MuecKuXx pPEruoHax, COLMAIbHBIX Kiaccax,
KOPEHHBIX M ATHUYECKHX rpymmax. Ha HannoHambHbIX
u MEXyHapOIHBIX bopymax JKEHIIUHBI
MO/[YEPKUBAITH, YTO OTBETCTBEHHOCTh, PA3BUTHE U MUP
SBJISIIOTCSL  NPEANOCBUIKAMH  JUIL  JIOCTHOKEHUS
ONTHUMAJILHOTO  3/I0POBbSl Ha MPOTSHKEHUH BCETO
KM3HEHHOTO IWKia. [IpaBo >KEHIIMH Ha HaMBBICHINI
YPOBEHb 37I0pOBbS JIOJDKHO OOecrednBaThCcsi Ha
MIPOTSHKEHUH BCETO JKM3HEHHOTO LMKJIA HapaBHE C
MyKUYHUHaMH. JKEHIUHBI CTPaJaloT OT MHOTHX M3 TEX
e 3a00JIeBaHUM, YTO M MYXKUYHHBI, HO IKCHIIWHBI
MIEPEKUBAIOT UX MTO-PA3HOMY.

B 104 myHKTe nexmapamMy OTMEYaeTcs, dTO
CTAaTHCTHKA 3/PABOOXPAHEHMS 4YACTO HE COOHMpaeTcs
cucremarndeckn. C pa3OMBKOH W aHAIM30M 11O
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BO3pacry, noimy u COIIMAJIbHO-OKOHOMHNYCCKOMY IHanuEHTOB B obenx rpymnrnax. CTaTI/ICTI/I‘{GCKyIO
CTarycy, a TaK¥XKE 10 YCTaHOBJICHHBIM o6pa60TKy Marepuaja OCYHICCTBJIAIN C MOMOLIbIO

JeMOTpaUUECKUM KPUTEPHSIM, HCIIOIb3yeMbIM IS
00CITy)KMBaHHsI HHTEPECOB U PAaOOTHI C MOATPYIINAMH,
C 0COOBIM YIOPOM Ha YS3BHMBIC, MaprUHAIbHBIC U
JIpyrue COOTBETCTBYIOILIUE NepeMeHHble. [locneanue
HaJIe)KHbIC TaHHBIE O CMEPTHOCTH M 3a00JIeBaeMOCTH
JKCHIIMH, a TaK)Ke COCTOSHUAX W 3a00JieBaHHAX, B
YaCTHOCTH O T€X, OT KOTOPBIX CTPAJAOT >KEHIIUHEI,
HEIOCTYITHEI BO MHOTHX CTpaHaX. OTHOCHTEIHHO MaJIo
MU3BECTHO O TOM, KaK COI[MANIbHBIE U SKOHOMHYECCKHE
(hakTOpBI BIUSAIOT HAa 3JOPOBBE NIEBOYCK W JKEHIIUH
BCEX BO3PACTOB, OKa3aHME MEIUIMHCKUX YCIyT
JIeBOYKaM M JKEHIIMHAM, a TaKKe O TOM, KaK OHHU
MOJIL3YIOTCS TAaKUMHU YCIyraMM, M O 3HAauYeHUHU
3a0oneBaHms I TPOPUIAKTHKUA W YKPCIUICHUS
3710POBbsSI JKEHIIUH. BOIpockl, BakHbIE AJISl 3I0POBbS
JKCHIIUH, He OBUTM MOJDKHBIM 00pa3oM H3y4YCHEI, a
WCCIICIOBAaHUAM B OOJACTH 3IOPOBBS JKCHIIWH YacTO
He  XBartaeT (UHAHCHPOBaHWA.  MeINIMHCKHE
HCCIICIOBaHMA, TaKWe KakK MCCIeNOBaHUSA OoJe3HeH
cepila W SMUACMHOJOTHYSCKHE WCCICIOBAaHUA BO
MHOTHX CTpaHax, 9acTO MPOBOIATCS HCKIFOYHTEIHHO
Ha Myx4nHax; OHU He 3aBUCAT OT nosia. Knunuyeckue
WCOBITAHUSI C YYacTUEM >KCHIIWH JJS BBISABICHUS
KIIIOYEBO HMH(OpMAanuu O TO3MPOBKE, MOOOYHBIX
apdpektax ¥ IHGHEKTUBHOCTH JICKAPCTB, BKIIOYAs
MPOTUBO3aYaTOUYHbIE CPEJICTBA, 3aAMETHO OTCYTCTBYIOT
W HE BCEerna 3TUYHBL. CTaHJApThl HCCICJOBAaHUA U
UCTIBITaHuH. MHOTHE TPOTOKOJIBI MEIHUKaMEHTO3HOM
Tepamuyl ¥ JAPYrHe MEOUIMHCKHE NpPOUeIypHl U
BMEIIATENECTBA,  NPEANUCHIBACMBIC  IKCHIIMHAM,
OCHOBAHBI Ha HCCJIEJOBAHUSIX MY KUHH 0€3 KaKHX-JIH00
WCCIICIOBAaHUN W TIOMPABOK HA TEHICPHBIC pPa3IHUIUsL
[7,8]. Tlom wu Bo3pacT BrepBbIe 3a0ONEBIINX
TyOepKyJIe30M SBISIOTCS Haumbojee JTOCTYMHBIMH
KaueCTBEHHBIMU CTATUCTUUYECKUMHU TIOKa3aTelsiMH,
MO3BOJIIOIIMMHU OLIEHUTH OJaromojydue CUTyallud B
peruoHe, MpOTHO3UPOBAThH €€ U3MEHEHHUE U OIICHUBAThH
JMIMHAMUKY STUAEMHONIOTHIeckoro nporecca [9,10]. B
CBSI3U C BBINIC HM3JIOKCHHBIM MPEICTABIICT HHTEPEC
MPOAHAIM3UPOBATE  TCUCHHE  WHQIIBTPATHBHOTO
TyOepKyIe3a JIeTKUX y KEHIIHH.

Heabr wuccaegoBanus. Ilpoectn ananus
Te4YeHUs] MHOWIBTPATUBHOTO TyOepKylle3a JIETKHX Y
JKCHIITUH.

Marepuana u metoasl. [IpoBenen ananus 58 kapt
CTAITMOHAPHOTO 00JBHOTO c JTHAaTHO30M
MHQUIBTPATUBHBIA TyOepKyse3 JEeTKHX, MalMeHTOB,
HaXOJMBIIMXCS HA CTallAOHAPHOM JICYCHWH B
otaeneHnn TyOepkyneza opranoB naeixanus ['BY PC
(1) HIII «@tu3natpus» B 2018 1. BonbHbIe OBIIH
pacrpeelieHsl Ha 2 TPYIIIBI, KECHIIMHBI U MYKYUHBI
1o 29 nanueHToB. My»KUnHBI IOCTYNAJIM Ha JIeYeHUE B
Bo3pacte 21-30 et B 38% ciydasx, sxeHuHb 31-40
net B 45%.

BceM manmueHtam o0eWX TPy HPOBOIIIOCH
CTaHJapTHOE KJIIMHUKO-PEHTT€HOJIOTHYECKOE,
nabopaTopHOe W WHCTPYMEHTAIBHOE OO0CIIeOBaHHE.
Mukpobuosornueckre METOIbI WCCIIeIOBAHMS
OMOJIOTUYECKOTO  MaTrepualla Ha MHKOOAaKTepuu
TyOepkyne3a (MBT) u IHK MBT BeimonHeHs! y Bcex

nporpammbl Microsoft Office Excel 2010.

PesyabraTsl u ux o6cy:kaenue. [Ipn nzyyeHnu
ME/IMKO-COIMaNbHON XapaKTepPUCTHKU OOJBHBIX, IO
3aHATOCTH, BBISABJICHO, YTO Y JKCHIIMH 0e3paOO0THBIX
66110 9 manueHToB - (31 %), paboraromux - 13 (45%),
neHcuoHeps! S - (17%), naBanuy - 1 gen. o obmemy
3abonesannto (3%), crynentsl | gen. (3 %). Y Myx4uH
m3 29 OompHBIX Oe3paboTHBIE cocTaBmiM 16 ded.
(55%), paboratormme 9 uwen. (31%), WHBAIUABL, IO
obmiemy 3aboseBanuio 2 - (7%), crymentsi 2 - (7%).

AHanu3 BpeqHbIX NMPHUBBIYEK MOKa3al, YTO KypsT
KaK MYX4UHBI B 72%, Tak ¥ >KeHIIUHBI 59% cioydasx.
3n0ynoTpebieHne ajJKoroJieM CO CJIOB MalueHTa
O0TMe4eHO y 35% xXeHIIMH, y My>4uH B 20% ciaydasx.
[lo 3arOYeHHI0O HAPKOJIOTa CHHIPOM ajIKOTOJIbHOM
3apucumoctu F10.2, 6pu1 3apeructpupoBan y 17%
MauUEHTOB-MYX4UUH U y 10% NanueHToB — >KEHIIMH.
Toneko 7% MyX4YWH TPU3HAIHCH B YMOTPEOJICHUH
HapKOTHYECKHX BEIECTB.

Ilpn paccMOTpeHHMH KOHTAKTa BBIABIECHO, HYTO
KOHTaKT ¢ OONBHBIM TyOepKyle3oM He ObLI
yCcTaHOBNEH B 72% Yy JKEHIIMH, Y MYX4HUH B 66%
ClIydasiX, YTO MOKAa3bIBAeT HA MMEIOIIUHCS OOJBIION
pe3epByap TyOepKyie3HOW HH(EKIIUU B pECITyOITHKE.

Taxke ObuUla paccMOTpeHa  BBISABISIEMOCTD
UHOUIBTpAaTUBHOTO  TyOepkyse3a Jerkux. llpu
Npo(UIAKTHYECKOM  OCMOTpE  OBLIO  BBISBICHO

3aboieBaHne TyOepkysn€3oM y okeHIIMH B 97%,
My>K49HHBI B 90% cilydasix, HO Hy>KHO OTMETHTB, 4TO 110
obpamaemoctu ¢ xanobdamu mogonutd 10% Myx4auH 1
3% KEeHIIVH.

Y Bcex OONBHBIX HaOMIONATMCH CHMITOMBI
UHTOKCHUKAllUM, DPAa3sHOW MHTEHCUBHOCTH. Tak mpu
NOCTYIUICHUH MY>KYMHBI TPEIbIBISUIN )KaNoObl Ha
cnabocth B 24% ciydasix, )KEHIIUHBI JKaJOBAJIMCh Ha
cnaboctb B 21%. HyxHO OTMETUTH, YTO MOTJIUBOCTH
BcTpedanack B 14% y >xeHuH U B 3% y MyX4uH,
noteps Beca HaOmomamack y 14% manueHToB
MY’KCKOTO T10J1a, KeHIIMHBI TePSIIN Bec B 7% ciTydasx.
[NoBbimenue remnepaTypbl Tena 10 GeOpmIbHBIX TUPP
Obl1a 3aduKcupoBaHa y 00eHX OJIOB y 7% MaIMeHTOB.
Boutn paccMoTpeHBI TIPOSIBIEHHS OpOHXOJIErOYHOTO
cuHApoMa y OOJBHBIX C  HMHQWIBTPATUBHBIM
TyOepKyIe30M JIETKHX. Y MYXUYHH OpOHXOJETOYHBIH
CHHJIPOM Obl Oosiee BBIpaKeH, 4eM y keHuuH. [lo
CTETIEHH BHIPAKEHHOCTH OPOHXOJIETOYHOTO CHHPOMA!
ONbIIKAa W 0O0JIb B TPyIHOH KIETKE Yy MYXYHUH
HaOmonamiuch B 34% ciydasx, Kameinb ¢ MOKPOTOH -
24%, xpoBoXapkaHbe - 3%. Y ®eHIIHH 00Jb B TPYIHOM
KJIETKE 3aperucTpupoBana y 24 % nanueHTOK, OJIbIIIKa
y 21%, xamens ¢ Mokporo# - 14%, kpoBoXapKaHbe -
3%.

IIpu anHanu3e pacIpoCTpPaHEHHOCTH Mpolecca
BBISBJIICHO, YTO KaK y MYXYHMH, TaK M Y J>KCHIIHWH
npeoOJiaiall OAHOCTOPOHHUH mpouece (69% u 79%
COOTBETCTBEHHO), OTpPaHWYECHHBIN mporiecc
3apeructpupoBaH B 48% y Myx4uH u 38% y XKeHIIUH
1 JTokanu3oBaics B | cermenTte. B 2 cermenTax Jerkux
— 45% wu 52% cooTBeTCTBeHHO. Takke HYKHO
OTMETHTh, PACHPOCTPAHEHHBII TpoIlecC B BHIAEC
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MOpaXEHHUsT LEJOW oMW JIErkoro Habiromaiucs y 5
MY>XYUH W 7 JKEHIIUH. J[BYXCTOPOHHHH MpoLecc
XapaKTepU30BaJICS  BBIPAXEHHOW  3KCCYAAaTUBHOMN
peakuueld n oOpa3oBaHHMEM MHOXKECTBEHHBIX OYaroB
WM MHOWIBTPATOB OOJAKOBUIHOTO THIIA M OBLI
3apeructpupoBat y 31% mysxxuuH u 21% y xeHmuH. O
TSDKECTH TyOepKyJié3a roBOpSAT TaKHe MOKa3aTelH, KakK
0GaKTCpHOBBIZIENICHNE, BKJIIOYAas MAacCHBHOCTb U
JIEKapCTBEHHYIO YCTOIYMBOCTh, M HAJIWYME pacraza
JIEro4HoM TKaHU. IIpu H3ydyeHUM JIeKapCTBEHHOM
YCTOWYNBOCTH MOHOPE3UCTEHTHOCTh HAOJII0Aanach B
14% y MyX4uH, 1 y XEHIIUH - 7%, MHOKECTBEHHAs
JIeKapCTBEHHAs yCTOIUUBOCTH Obuta
3aperucTpupoBasa B 24% ciydasx y My 4uH U B 14%
Y JKSHIIUH.

[lpn wn3yuYeHHWH COIMYTCTBYIOUIMX 3a00JieBaHUI
ObUIO OTMEYEHO, 4YTO XPOHUYECKUi remaTur B
BCcTpedancs y 7% OKEHINMH, y MyX4uH B 3%,
xponunyeckui renatut C B 10% kak y *KeHIIWH, TaK U
y My>K4HH. XpOHUYECKUM racTpuroM B 14% cTtpanaror
JkeHIuHb, B 10%  MyxuuHbl. XpOHHYECKHH
XOJICIIMCTHT y JKSHIIMH BCTpedaeTcs B 3 pa3a Jalie 4emM
y Myx4uH, 21% u 7% cooTBeTCTBEHHO. [I3MeHeHUs B
OMOXMMHUYECKUX TOKA3aTeNIIX KPOBU Y MYKUUH Yalle
NPOSIBJISIINCE B BHAE IMOBBINIEHUS HOPMAJIBHBIX
MoKa3aTeseil TpaHcaMHuHa3, cpeaHuit mokazarens ACT
y MyxuuH cocTaBui 74 ex. u AJIT — 77 exa. y *KeHIMH
na"gele nokasarenu cocrasuinu ACT- 22 u AJIT- 19
COOTBETCTBEHHO. Y JKEHIIIMH U3MEHEHNU s HaOII0AaIHCh
B oOmeM aHadu3e KpPOBM B BHAEC AaHEMHH U
yckoperHoro COD. I[IpoTuBoTYOEpKyIe3HOE JIeUCHHE
MAlMeHTHl TOJNy4Yald I10 CTAaHAAPTHBIM pPEXHMaM
XUMUOTEpauM, MPUHIATBIM 1O mnpukazy M3 PO or
29.12.2014 Ne951. TIpotuBOTYOEpKyNIE3HOE JICUCHUE
Ha3Ha4aJoCh c y4eToM JIEKapCTBEHHO
yyscTBUTENbHOCTU MBT. Xupypruueckoe jedeHue -
TOpakoIyIacTuKa Obla nmpoBezieHa y 21% MyX4uH U y
10% >xeHIuH.

bein  mpousBen€H  CpaBHUTENBHBIM  aHanu3
addexruBHocty neyenus. [lonoxurenbHbid et
JICYCHUs Y JKEHIIMH Ha NIepPBOM Mecsle Haboiacs y
17% nauueHTOK, y MyX4MH B 7%, U HPOSBISICS B
BHUJIC YMEHBIICHNS CUMIITOMOB MHTOKCHKAIMH, TAKHX
Kak ciabocTh, morteps amnmerura. Ha BTropoM Mecsine
JIeYeHUs, yMEHbIICHNE MH(MIBTPATUBHBIX
W3MEHEHHWH, yMEHbBIIEHHEe IMOoJocTell pacnaga Ha
pEeHTreHOorpaMMe OBUIO, KaK y MY)KYHH, TaKk H Yy
xeHmuH (41% u 45% cootBercTBeHHO). Ha uetBepTOM
MecCsIle COOTHOIICHHE HEMHOTO MEHSETCS 3aKpBITHE
MOJIOCTEH pacmaga y Myx4duH B 28%, y sxeHuuH 24%
ciaydasx. Y 10% My»X4uH 3aKpBITHE TTOJIOCTEH pacmaga
HaO0II04aIach MOCIE 6 MECSIIEB JIEUEHHS. Y MAaHEHTOK
abauuTMpoBaHKue Mpou3onuio 3a 3-4 mecsiua B 42%
cilydasix, y My4uH B 35%, HY>KHO OTMETHUTb, YTO y
omHoro  mamMeHTa ¢ MJIY,  nomywasmiero
xumuoTepanuio 1o IV craHmaptHoMy pexumy,
NpeKpalieHne OaKTepHUOBBIJIENICHNE HACTYIIHIIO Yepe3
7 wMecsaneB craimuoHapHoro JedeHwms. CpemHue
MOKa3aTeIn NpeObIBaHNSA B CTAIlMOHAPE COCTABIIN y
Myx4rH 103 KoWKO-7HS, Y )KeHIINH 96 THEH.

BeiBoabl. Takum  oOpa3oM,  IOTyYCHHBIH
CPaBHUTEIBHBII aHaIIN3 TTOKa3all, 49TO

WHPUILTPATUBHBIN TyOCpKyJie3 JETKAX MPOTEKAT Y
xeHIUH B 45% u BcTpedancs B Bo3pacte 31-40 ner. ¥
My>K4MH 4daiie B Bo3zpacte 21-30 ser - 38% ciydasx, B
HauOoJice aKTHBHOM M TPYJOCIIOCOOHOM BO3pacTe C
IIMPOKMM KPYyroM OOINEHHS ¥ MPUOOPETCHUEM
JKU3HEHHOTO onbiTa. bakrepuossineneHue MBT
BCTpedaiock y MyxXunmH B 72%  chyyasx,
JNeCTPYKTUBHBIE HM3MEHEHHS B JIeTKHX B 66%, ¥y
skeamuH MBT + Habmonanocsk B 69% u pacnan B 72%
COOTBETCTBEHHO. Ilo JOKanmm3amuu, TyOepKyJIe3HBIH
MIPOIIECC PETHCTPUPOBANICS B 2 CETMEHTAX y KCHIIMH B
52%, ¢ mopaxkeHHeM NEeNoN A0MM y 7 KCHIIWH, C
JeCTpyKuuel erounoit Tkanu B 72% ciyvasx. Ho, He
CMOTpSI Ha TaKhe€ W3MEHEHUS B JIETKHUX, KJIMHUKO-
PEHTIeHOJNIOTMYECKOE  yIydllleHHe HacTynajio Yy
JKCHIIMH OBICTpEE, YeM Y MYK4HH, Ha 1-2 Mecsna, 4To
yKa3blBaeT Ha NPUBEPKEHHOCTb K JIUTEIBHOMY W
HENPEPBIBHOMY  JIEYEHHIO, U OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 3/I0POBBIO.
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Annotation. Therapeutic significance in the studies of HIFU-induced effects of is attached to the local heating
of tissues, but the role of the mechanical component caused by non-stationary cavitation is practically not taken
into account. Calculations show that the temperature inside cavitation bubbles can differ significantly from the
temperature in the thermal ablation zone, and the developing temperature gradient can change the formation of the
thermal field. Collapsing bubbles can cause mechanical destruction of tissues.

Key words: acoustic field, energy density, temperature, thermal field, ultrasound, destruction, thermal

ablation.

The use of focused high-intensity ultrasound
(HIFU) is one of the promising methods of oncological
diseases therapy, the main therapeutic effect of which
is associated with local thermal destruction of deeply
located pathologically altered tissues. Tissue’s local
heating can significantly exceed the thermal threshold
of protein denaturation (57-60 ° C) and reach more than
100 ° C, which leads to the explosive localized boiling
or collapsing (unsteady) cavitation. When this happens,
a significant part of energy is released, and it is capable
of causing mechanical destruction of tissues with the
cavitation effect implementation, which determined the
purpose of this work.

Material and methods. To assess the mechanical
component significance with a single HIFU exposure,
we used 12 tissue-equivalent phantoms, they were
created according to the method of A.l. Nevorotin (in
modification of O.V. Plotkina) [1,2], a vascular-tissue
model, for which the tongues of 7 grass frogs (Rana
Temporaria) were required. Before the start of the
experiment, the frogs were anesthetized (10% Urethane
solution in a volume of 0.4 ml/ 100 g) with the solution
injected into their dorsal lymph sac. The frogs were
placed on a plate with a "window" for transmitted light,
over which the frog's tongue was carefully straightened
and fixed. The choice of the model was associated with
the availability for real-time imaging, small
dimensions, which made it possible to evaluate the
temporal effects of anisotropic biological tissue
deformation by an acoustic wave.

The experimental work was carried out on a stand
which included an ultrasound diagnostic module based
on the Angiodin-1 scanner (“Bioss”, Russia) and an
installment consisting of an emitter generating high-

intensity ultrasound and a mobile “Diater” module for
HIFU therapy. A concave transducer H-148 S/ N 010
(Sonic Concepts, Inc.) with a central oscillation
frequency of 2.5 MHz (minimum frequency of 1.4
MHz), an active diameter of 64 mm and a central hole
of 20 mm was used to focus the radiation.

To ensure the passage of ultrasonic waves, we
used a conducting medium — still (degassed) water. For
real-time visualization of changes in blood flow in the
microhemocirculation bed of the frog's tongue, a video
setup with a microscope (Wild M420, Switzerland)
with a lens (Makrozoom) with a magnification of 63 x
and a digital camera (Basler, Germany).

The research results were processed using the IBM
SPSS Statistics 21 software package.

Results. Initially the intensity of focused
ultrasonic single exposure was 8.2 kW / cm2 with
exposure duration varying from 300 ms to 1000 ms.
Immediately after a single HIFU exposure, tissue-
equivalent phantoms were carefully removed from a
container filled with still water and we measured the
diameter of the surface defect in the form of a "funnel".
The obtained results of the analysis of the biophantoms
state made it possible to reveal a number of specific
features:

1) after a single exposure to HIFU with an
intensity of 8.2 kW / cm2, crater-shaped (cone-shaped),
rounded "funnels" with smooth contours were formed
on the biophantoms surface in the thermal ablation
Zone;

2) the diameter of the cone-shaped funnel in the
tissue-equivalent phantom depended on the HIFU time
exposure with an intensity of 8.2 kW / cm2 (Fig. 1);
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Fig. 1. Dependence of the "funnel" diameter on time exposure after single HIFU exposures.

3) immediately after a single exposure to a focused
high-intensity ultrasound, “floating” homogeneous
echo structures of small size, caused by the ejection of
the phantom material, were located in degassed water.

Their genesis is largely associated with the effect of
explosive collapsing cavitation (Fig. 2).

Fig. 2. Ultrasonic imaging of the explosive collaping cavitation effect after a single exposure to HIFU on the
biophantom with the exposure time of 500 ms.

4) The thermal ablation zone during an ultrasound
scanning of a phantom in all cases was shaped in the
form of a cone (Fig. 2), the dimensions of which varied
depending on the exposure.

Thus, the nature of the changes during a single
exposure to focused high-intensity ultrasound testified
not only to the role of the thermal component as a
leading factor of exposure, but also to the mechanical
component induced by cavitation effects in a viscous
medium of a tissue-equivalent phantom.

To assess the role of the mechanical component
in the tissues of a living organism, the reaction of the
microhemocirculatory bed of the frog's tongue was
studied and evaluated. After recording the initial blood
flow aquagel was applied to the frog's tongue and a
single HIFU treatment was carried out with an intensity
of 82 kW cm2, duration of 300 and 500 ms.
Biomicroscopy of the frog tongue vessels with video
recording of blood flow was performed immediately
after the completion of irradiation. The process of
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moving the anesthetized animal from the HIFU
generator to the biomicroscopy unit took about 1
minute. Changes in the diameter of the vessels were
analyzed using the video recordings of the blood flow.

It was found that immediately after a single
exposure to HIFU exposure with an exposure of 300 ms
on the surface of the tongue, 3 frogs revealed a clear
zone of direct rounded damage, in the form of
hemorrhage, with an uneven optical density with an

area of about 10-14 mm2 (Fig. 3). The vessels in the
area of direct injury were not detected; above the
surface of this area, individual vessels were visible, in
which blood flow was preserved. In the tissues of the
tongue adjacent to the destruction zone, blood flow was
partially or completely preserved, but the number of
functioning capillaries was reduced. The diameter of
arterioles in the affected area decreased by 27%; the
diameter of the venules decreased by 7.5%.

In all cases, with an increase in exposure to 500
ms, total tissue destruction was demonstrated up to its
rupture in the thermoablation zone. This indicated the

i |

Figure 3. Zone of direct injury afteraéingle HIFU exposure.

importance of the role of the cavitation effect during
HIFU exposure.

Figure 4. Zone of total destruction with rupture of tongue tissues in 3 frogs after a single HIFU-induced
exposure with an exposure of 500 ms.

Discussion. In recent years, the attention of
specialists has been focused not only on the thermal,
but also on the mechanical component of the impact of
high-intensity focused ultrasound on anisotropic
biological tissues. The cavitation effect of ultrasound is
associated both with the generation of shock waves in
the focal zone causing shear stresses in the tissues and
forming hydrodynamic flows in a viscous medium, and
with a thermal effect, leading to a change in gas
saturation and temperature of the medium. Therefore, it
is advisable to assume about the combined effect of
HIFU in the focal zone: when the focused acoustic
wave front provides a local increase of temperature and
initiates the formation of hydrodynamic flows. Most of
the cavitation effects are directly related to the

accumulation of energy in a very small volume of the
medium.

In this case, it can be said about the ratio of the
energy density in the cavitation bubble to the energy
density of the acoustic field. The high energy density in
the cavitation bubble is determined by the very small
volume of the substance at the moment when the bubble
reaches its minimum radius.

It is believed that the radius of the bubble during
ultrasonic cavitation at the end of compression Rmin has
a size in the range of 10-*° m with an equilibrium radius
Ro = 10 A change in the volume of the bubble
thousands of times causes the concentration of energy.
At the same time, a change in the volume of the bubble
by a factor of thousands causes the concentration of
energy.
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The amount of stored energy can be expressed:
W=AV-Py,

where AV - is the change in volume as the bubble
radius decreases from Rmax 10 Rmin ,and Py -is the
pressure in the environment.

Assuming that Rmax >> Rmin, - the expression for
estimating the energy has been obtained.

W= 3\4 T[R3max - Po.

It should be assumed that the energy of an acoustic
wave of high-intensity focused ultrasound increases the
energy of the medium due to the kinetic energy of the
vibrational motion of its elements that generate a

thermal field, as well as potential energy associated
with structural deformation of biological tissues The
effect of energy cumulation in a cavitation bubble is
probably associated with the transformation of the
acoustic field energy into Kinetic energy, part of which
is transformed into thermal energy, and part is realized
through cavitation effects, shear stresses, and flows.

However, the thermodynamic parameters of the
medium at the moment of bubble collapse can reach
extremely high values, because the temperature in the
bubble can differ by several orders of magnitude from
the average temperature in the thermoablation zone. It
can be assumed that it is this phenomenon of
temperature gradients that underlies the formation of a
thermal field under the influence of HIFU, giving it an
oval shape (Fig. 5).

Figure 5. Thermal image of the shape of the heat spot after HIFU-induced exposure
(the numbers indicate the temperature in °C).

Conclusion.  Thus, the  thermodynamic
parameters of the medium at the moment of bubble
collapse when exposed to focused high-intensity
ultrasound reach extremely high values, which leads to
mechanical ruptures in biological tissues and the
formation of defects in tissue-equivalent phantoms.
Despite the extensive experimental material available,
a fully adequate model of the processes associated with
the pulsation of a cavitation bubble in an
inhomogeneous medium has not yet been developed.
The difficulties are largely associated with a wide range
of changes in bubble volume, density, temperature, as
well as extremely short time intervals.
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FEATURES OF ANESTHESIA DURING SURGERY FOR TRACHEAL CANCER

Tracheal neoplasms are rare, accounting for 0.1-
0.2% of all malignant neoplasms [I.I. Davydovskyi,
1940]. Data from the database of the National Cancer
Institute for Surveillance, Epidemiology and End
Results indicate that primary tracheal carcinomas occur
with an incidence of 0.7% of new cases per million
people [Houston, 1963]. Patients with tracheal tumors
can have severe airway obstruction. In addition to
primary tracheal neoplasms, secondary tracheal
affection may occur due to lesion of surrounding tissues
such as thyroid, larynx, and lungs - 15.3%.

The aim of the work was to study a clinical case of
a tracheal tumor and its successful surgical treatment.

Clinical case. A 57-year-old patient sought
medical advice, without a history of comorbidities,
with complaints of significant shortness of breath at rest
and while little physical exertion, shortness of breath
and stridor, which appeared within a month and
worsened over the last week. The patient has been
smoking for 30 years. Upon examination, facial
acrocyanosis and orthopnea are noted. Breathing is
noisy, with wheezing, which can be heard from a
distance. The respiratory rate is 26 breaths per minute
at rest. Moderate arterial hypertension 150/90 mm Hg,
tachycardia up to 100 beats/min. SpO2 = 92% when
breathing in atmospheric air, without oxygen support.
Other organs are within normal ranges. According to
the computed tomography of the brain, chest, abdomen,
focal cerebral pathology was not found. Moderate
emphysematous changes in the lungs, without focal and
infiltrative shadows. The neoplasm is localized in the
upper third of trachea, with invasion to the right lobe of
the thyroid gland. The lumen of both main bronchi is
patent. There are enlarged paratracheal lymph nodes to
the left. Other groups of mediastinal lymph nodes are
of normal size. Great vessels without clear invasion.
Abdominal organs without visible changes. Intra-
abdominal lymph nodes are not enlarged. For the
purpose of additional examination, the
fibrobronchoscopy was performed, as a result of which
in the upper third of the trachea to the right, 1.5 cm from
the glottis was detected a tuberous lesion narrowing the
lumen by 1/2. To determine the status of the
cardiovascular system, the echocardioscopy was
performed: right ventricle-2.4; pressure gradient (RV)
— 40 mm Hg. Right atrium - not dilated, left atrium -
3.4; left ventricle: EDD - 4.3 cm; ESD - 2.9; LV - 0.8-
0.9; EF -60%. The pericardium is somewhat dilated, in
systole 0.5 cm, in diastole 0.2 cm, anterior 0.3 cm, near
right atrium 0.4. Mitral valve - the anterior leaflet 0.4
cm prolapse. Type | diastolic myocardial dysfunction.
Aortic valve - calcification + (+). Conclusion: grade |
mitral valve prolapse, with minimal insufficiency.
Minor insufficiency of tricuspid valve, of aortic valve -
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minimal. Calcification of aortic valve. Grade |
pulmonary hypertension. Minimal hydropericardium.
Findings of complete blood count, urinalysis,
biochemical parameters of blood serum and
coagulogram - within normal range. The patient was
diagnosed with T3 tracheal neoplasm (based on results
of fibrobronchoscopy and CT). Threat of asphyxia.
Considering the local prevalence of the tumor, potential
resectability and the threat of asphyxia, the patient was
scheduled for surgery - resection of the trachea with the
right lobe of the thyroid gland and mediastinal
lymphadenectomy. After obtaining the informed
consent of the patient and short-term preparation
(antibiotics, oxygen therapy), the patient was operated
on.

Surgical tactics. After preparation of the operating
field twice with a performic acid solution under
endotracheal anesthesia (double-lumen ventilation), in
the supine position, with a roller under the shoulder
blades, a skin incision was made from the cricoid
cartilage to the point of attachment of the 4th rib to the
sternum along the midline. The anterior surface of the
trachea was mobilized by blunt sharp dissection with
the help of LigaSure. The isthmus of the thyroid gland
was transected. Anterior sternotomy was performed at
the level of the 2nd intercostal space. Longitudinal
sternotomy. The anterior mediastinum was exposed.
With the help of LigaSure, the trachea was mobilized
from the cricoid cartilage on the left and back along the
entire length, exposed from the left lobe of the thyroid
gland. The right lobe grows into the tumor. Intersection
of the trachea at the level of the 9" cartilage. Avrtificial
ventilation through the operating field was performed.
A tumor of the trachea was mobilized by blunt sharp
dissection with the right lobe of the thyroid gland in one
block proximally at the level of the 2nd cartilage.
Separately, the paratracheal lymph node was removed
to the left. Six interrupted sutures were placed on the
anterior wall. Artificial ventilation through the anterior
wall of the sternum, via tube, was performed.
Interrupted sutures were placed on the anterior and
lateral surfaces. Sutures were tightened with a bent
head without tension. Metal osteosynthesis. Layer-by-
layer wound closure. Drainage of the mediastinum.
Drainage according to Bulau on the right. The stages of
surgical intervention are shown in Fig. 1-5.

Features of anesthetic tactics. The operation was
performed under endotracheal anesthesia, using muscle
relaxants and artificial ventilation. Hypnotics in
combination with opioids were used. Premedication
was performed according to the generally accepted
technique. Venipuncture in the right elbow bend.
Monitoring. 15 minutes before the onset of anesthesia,
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1000 mg of paracetamol was administered
intravenously by drop drip.

For induction, sodium thiopental at a dose of 300
mg, nalbuphine 1 mg/kg, and atracurium 0.5 mg/kg
were used. Lidocaine 1.5 mg/kg per 100 ml of
physiological solution was connected by drop drip
within 30 minutes after the onset of anesthesia.
Tracheal intubation was performed, using double-
lumen tube with a diameter of 6.0Fr and connected to
the ventilator in CMV mode, with respiratory rate 22
breaths/min, tidal volume 4 I/min. SpO2 - 97-99%. The
main anesthesia is Diprofol at a dose of 1.5 mg/kg/hour,
with additional administration of 40 mg and 20 mg
nalbuphine in 30 minutes. Maintenance of relaxation
during the operation, non-depolarizing muscle
relaxants at a dose of 0.6-0.7 mcg/kg every 15-35
hours. Pulse 74-88 beats per minute. Blood pressure
80/50 - 120/70 mm Hg. Intersection of the trachea at
the level of the 9™ cartilage. Ventilation through the
oro-tracheal tube was stopped and ventilation was
started through the second endotracheal tube passed
through the operating field. Interrupted sutures were
placed on the anterior wall. Ventilation through the
orotracheal tube was restored. At the end of the
operation, the patient was taken to the recovery room
on prolonged mechanical ventilation, with sedation
with dexmedetomidine at a dose of 0.5-1.2 mcg/kg/h.
24 hours after the operation, the patient is fully
conscious, with restored muscle tone, tracheal
extubation was performed. Self-sufficient breathing
without oxygen support. The early postoperative period
was uneventful. Stable hemodynamics, blood pressure
110/70 mm Hg, normocardia. On the 21st day, the
patient was discharged in satisfactory condition.
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Fig. 1,2,3,4. Stages of surgical intervention.

|
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Fig. 5 Plastic surgery of the trachea.

Fig. 6 Gross tumor specimen.

Pathology conclusion. The gross tumor specimen
is shown in Fig. 6. According to pathohistological
study: moderately differentiated non-keratinizing
squamous cell tracheal carcinoma.

Conclusions.

1. Tracheal neoplasms is a rare and life-
threatening pathology with the rapid development of
asphyxia and the need for aggressive treatment tactics.

2. The use of nalbuphine in the structure of the
components of general anesthesia is an acceptable
alternative to narcotic analgesics.
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Summary: The phase equilibrium of the Sh,Tes-HoTes system was studied by means of physical and
chemical analysis methods DTA, RFA, MQA, as well as density and microhardness measurements, and its phase
diagram was constructed. It has been determined that the Sh,Tes-HoTes system is a partial quasi-binary cross
section of the ternary Bi-Ho-Te system. The system undergoes a process of eutectic equilibrium and peritectic
transformation. In the Sh,Tes-HoTes system at room temperature, of the based Sh,Tes solid solutions extend to 4.5
mol % and of the based HoTes solid solutions have practically not been established.

Keywords: phase, solid solution, eutectic, syngony, microhardness.

The ternary system of antimony and holmium
chalcogenides has not been studied in detail in the
literature. It should be noted that the physicochemical
and physical properties of holmium chalcogenides have
not been studied in detail. It is noted that HoTe, Ho,Tes,
Ho,Tes and HoTes compounds are obtained in the Ho-
Te system. Only the crystallographic properties of these
compounds have been studied. It is known that
chalcogenides of rare earth elements and triple
compounds and solid solution alloys based on them are
magnetic, photoelectric, thermoelectric and
luminescent materials and are widely used in
semiconductor technology [1-10].

Unlike holmium chalcogenides, a large number of
systems involving antimony chalcogenides have been
studied. Sulfide and selenide compounds of antimony
and ternary compounds based on them and solid
solution alloys show high photoelectric properties [11-
15]. Antimony telluride compounds are materials with
medium resistance thermoelectric properties [16-19].
From this point of view, the study of the chemical
interaction of Sh,Tes and HoTes chalcogenides is of
scientific and practical importance. The Sh;Tes-HoTes
system is being studied for the first time.

The aim of this work is to construct the phase
diagram of the Sh,Tes-HoTes system by studying its
phase equilibrium. The following information is
available on the initial components of the system: The
Sb,Tes compound melts congruently at 622°C and
crystallizes in the rhombohedral-hexagonal system of
the Bi,Te,S type, lattice parameters: an = 4.264 A, Ch =
30.42 A, B =23°34/, sp. gr. R3m-D5 [20]. The HoTes
compound melts incongruently at 780°C and
crystallizes in the tetragonal system, lattice parameters:
a=4.29;c=2540A, sp.qr. Bmmb [10].

Experimental part

Alloys of the Sh,Tes-HoTes system were
synthesized by fusing the components Sh,Tes; and
HoTes in a quartz ampoule evacuated to 0.133 Pa. The

synthesis was carried out in the temperature range 800-
1000°C. Taking into account the peritectic nature of the
formation of the HoTes; compound, annealing was
carried out below 20°C at the peritectic temperature to
obtain its full composition. The samples were heat
treated at 400°C for 350 hours to achieve equilibrium.
Homogenized samples were investigated by methods of
physicochemical analysis (DTA, XRD, MSA, as well
as by measuring density and microhardness).

Differential thermal analysis (DTA) of the alloys
was carried out on an HTR-73 low-frequency
pyrometer. Al,O3; was used as a standard, the heating
rate was 10°C.

X-ray diffraction patterns of the alloys were taken
on a D2 PHASER X-ray device using CuKa radiation.
The microstructural analysis of the alloys was carried
out on an MIM-8 metallographic microscope. To reveal
the microstructure of the alloys, we used an etchant
with the composition HNO; conc.: H20, = 2: 1, etching
time was 10 s.

The microhardness of each phase was measured
on a PMT-3 device at a load of 0.15 N. The density for
the samples was determined by the pycnometric
method.

Results and its discussion

The synthesized alloys of the Sh,Tes-HoTes
system are in a compact mass. Rich samples with
Sh,Tes are silver, the rest are gray. The system alloys
are resistant to air, water and organic solvents. They are
readily soluble in acids HNO3, H,SO4 and strong alkalis
(NaOH, KOH). After the homogenization of the
samples was completed, a physicochemical analysis
was carried out. According to the results of differential
thermal analysis of the samples, it was found that the
thermograms of alloys of the Sh,Tes-HoTes system
contain two and three endothermic effects. High
thermal effects in the system are due to the
decomposition of HoTez as well as complex
interactions.
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Fig. 1. Microstructures of alloys of the Sh,Tes-HoTes system.
1-4, 2-30, 70 mol % HoTes.

The results of microstructure analysis (MSA) of
the alloys show that the samples in the concentration
range of 0-4.5 mol % HoTejs are single-phase, and the
rest of the samples are two-phase. HoTes-based solid
solutions are practically undefined. In fig. 1 shows the
microstructures of alloys of the Sh,Tes-HoTes system.
The 4 mol % HoTes sample is a solid solution based on
the Sh,Tes compound. Samples with 30 and 70 mol %
HoTejs are two-phase.

To determine the accuracy of the DTA results and
analyze the microstructure, an X-ray phase analysis of

i Ladd Ldad

the alloys of the system was carried out. For this, Fig. 2
shows the results of X-ray phase analysis of HoTes
samples with 4 and 80 mol %. As seen from Fig. 2,
diffraction patterns of samples with 30 and 70 mol %
HoTes consist of diffraction lines of the initial
components. The diffraction lines in the diffraction
pattern of the alloy containing 4 mol % HoTes are
identical to the diffraction lines of the Sh,Te;
compound and differ insignificantly in interplanar
distances. This sample is a solid solution based on
Sh,Tes (Flg 2).
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Fig

2. Diffraction patterns of alloys of the Sb,Tes-HoTes system.
1-Sh,Tes, 2-4, 3-80, 4-100 mol% HoTes.

The phase diagram of the Sh,Tes-HoTes system
was constructed based on the results of
physicochemical methods of analysis (Fig. 3). The
Sh,Tes-HoTes system was found to be, as expected, a
partial quasi-binary section of the Sb-Ho-Te ternary

system. The liquidus of the system is surrounded by
monovariant curves of the equilibrium of an a-solid
solution based on Sh,Tes and a Ho,Tes compound in
liquid equilibrium. Eutectic equilibrium and peritectic
transformation take place in the system.
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Fig.3. Phase diagram of the Sh,Tes-HoTes system.

Since the HoTe; compound is peritectic, splitting
in this region leads to the formation of three-phase
regions above the solidus line. There are three-phase
fields in the concentration range 12-40 mol % HoTes
(M + o+ Ho2Tes) and in the range 40-100 mol % HoTes
(M + Ho,Tes + HoTes). The intersection of the o and
Ho,Tes liquidity curves in the system is 20 mol %
HoTes; and 550°C. At this moment, a three-phase
equilibrium M- a + Ho,Tes is formed. Primary crystals
of the Ho,Tes compound are separated from the liquid
in the concentration range of 20—100 mol % HoTes. In

the system, the four-phase peritectic transformation M
+ Ho,Tes—a + HoTes occurs on an isothermal line with
a temperature of 400°C. At room temperature, solid
solutions up to 4.5 mol % are formed in a system based
on Sh,Tes, while solid solutions based on HoTes are
practically not established. Two-phase alloys o +
HoTescrystallize in the range of 4.5 - 100 mol % HoTes
below the solidus line. Some physicochemical
properties of alloys of the Sbh,Tes-HoTes system are
given in Table 1.

Table 1.

Results of DTA, measurements of microhardness and determination of the density
of alloys of the ShaTes-HoTes system

Composition, mol% . Microhardness, MPa
Thermal effects , °C Density,
ShyTes HoTes : 10%kg/m? a | HoTes
P=0,15H

100 0,0 622 6,51 1200 -
95 5,0 540,615 6,53 1250 -
90 10 450,600 6,56 1260 -
80 20 400,560 6,60 1260 -
70 30 400,520,575 6,62 1260 -
60 40 400,640 6,65 1260 -
50 50 400,500,680 6,67 - -
40 60 400,575,710 6,69 - 1190
30 70 400,650,750 6,72 - 1190
20 80 400,700,770 6,76 - 1190
10 90 400,725,790 6,80 - 1180
0,0 100 780,800 6,82 - 1160

As can be seen from the table, two different values
of microhardness were determined when measuring the

microhardness of alloys in the system. The value of
microhardness (1200-1260) MPa corresponds to the
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microhardness of the a-solid solution formed on the
basis of Sb,Tes, the value of (1160-1190) MPa
corresponds to the microhardness of the new HoTes
compound. The density of the alloys increased
monotonically in the two-phase field between the solid
solution area.

Conclusion

By studying the chemical interactions in the
Sh,Tes-HoTes system, its phase diagram is constructed.
It was found that the Sb,Tes-HoTes system is a partial
quasi-binary region of the Sh-Ho-Te ternary system.
The system is undergoing a process of eutectic
equilibrium and peritectic transformation. It was found
that, at room temperature, solid solutions based on
Sh,Tesreach 4.5 mol %, while solid solutions based on
HoTes are practically not found. Since the HoTe3
compound is peritectic, it decomposes at a higher
peritectic temperature, which leads to the formation of
three-phase regions (M+a+Ho,Tes) and
(M+Ho,Tes+HoTes) above the solidus line. In the
concentration range 4.5-100 mol.% HoTes; below the
solidus line, two-phase alloys consisting of o + HoTes
crystallize.
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