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RELEVANCE OF APPLICATION OF MODERN INNOVATIVE TECHNOLOGIES
IN TEACHING BIOLOGY.

In the modern education system innovative
technologies are increasingly recognized and spread
both at school and in Higher Education Institutions.
Innovative technologies such as technologies of
differentiation and individualization, technologies of
problem-based learning, project technologies,
interactive and information technologies have become
widespread in practice. [3]

The need to introduce modern innovative
technologies is associated with the fact that modern
youth from a very early age grow and develop in a new
information environment, involving the use of the
Internet, television and computer programs. They have
the opportunity to directly receive any information
from various sources, so traditional sources of
information, such as teacher's speech, textbooks,
drawings, posters and atlases lose their significance in
the teaching process. In this article, I would like to
dwell in more detail on the application of ICT in the
teaching of biology.

Information technologies for education are such
pedagogical technologies that use special methods,
software and technical means, such as audio, film and
video materials, as well as computers,
telecommunication and Internet networks to work with
information.

A lesson using ICT is a qualitatively new type of
education. The specificity of teaching biology requires
the use of a large number of visual aids. But the use of
traditional posters, tables, diagrams has recently been
considered irrelevant, since modern youth are more
interested in Computer-Based Material. These include
educational presentations, interactive drawings, videos,
animation, computer tests. These teaching aids allow
participants and students learn the course material
quickly and easily. In this case, there are ample
opportunities for activating students’ independent
work, self- organized learning and self-control based on
the available material.

Information and communication technologies
provide:

- speed of obtaining necessary information;

- conducting qualitative new, dynamic and
informative type of a lesson;

- a wide range of visual aids;

- increased interest in the subject;

- |providing a qualitative test of knowledge;

- acceleration of the educational process due to
closer interaction between the teacher and students. [3]

A large number of digital educational resources,
Internet materials, the availability and accessibility of
the Internet make it possible to save time preparing for
classes, choose the material that is most interesting for
students, diversify the educational process, enriching it
not only with various multimedia materials, but also
with interesting tests and other materials for control.
When using online tests, it becomes possible to quickly
and objectively assess knowledge, which facilitates the
teacher's work and makes it possible to check and
evaluate the knowledge of a large number of pupils and
students in a short period of time.

It is known that biology is a complex science that
is interconnected with other natural sciences. It studies
all groups of living organisms at various levels of
organization, from biochemical to biosphere, and it is
not always possible to visually study biological objects
and phenomena in ordinary classroom conditions. For
example, Cell Organelles- Structure and Functions or
some microorganisms were studied in drawings and
diagrams, but thanks to ICT and the Internet, it became
possible to observe these objects under an electron
microscope through various pictures and videos taken
with an electron microscope.

We can study natural processes and phenomena
using interactive schemes and computer models of
certain phenomena and processes occurring in living
organisms and nature. This allows you to visually study
the processes of digestion, respiration, excretion,
photosynthesis, the circulation of substances in nature,
etc. Creation of 3D drawings and animation helps to
study the morphology and topography of various
structures, organs and systems of a living organism. It
is possible to demonstrate various experiments using
videos in laboratories and practical classes.

Distance education is a new form of organization
of the educational process which is carried out via the
Internet. Distance education gives possibility to create
online platforms for distance learning, the use of virtual
seminars - webinars, conferences, the organization of
educational games, video lessons, etc. This form of
organization of the educational process is especially
relevant in the modern system of higher education,
when the faculties of part time education, joint
international faculties are created. Thanks to this form
of distance education, students have the opportunity to
gain knowledge from leading specialists from
prestigious universities located in other countries, and
on-the-job students can easily interact with their
teachers.
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Remote Learning of biology do not give the
opportunity for students to directly observe biological
objects and phenomena, therefore, with this form of
education, videos, micrographs of objects, interactive
models of biological processes and phenomena that can
be demonstrated through a network or placed on a
platform become most relevant.

Thus, the use of ICT and digital educational
resources in teaching biology makes it possible to
prepare material for independent and laboratory work,
display information materials in the desired sequence,
and create models of natural phenomena and
physiological processes. Innovative technologies in
teaching biology are fundamentally new ways and
methods of interaction between a teacher and a student,
which ensure the effective achievement of the result of
pedagogical activity.
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IlepBbIii mocTy/IaT MeaUUUHBI. MeToauKu
IUATHOCTHKHA W JI€YECHUS B MEIULMHBI MEHSIOTCI B
CpelHEeM Ka)KIble TSATh JIET U TOT Bpay, KOTOPHIA HE
YYUTHCSI KQKIOTHEBHO, OOPEUYCH K OTCTAaBaHHIO. DTO
HENpEeJOKHBIM  3aKOH BCe MEAMLHUHBI  BIOJIHE
MOJXOJUT U K TPaBMAaTOJIOTMU U OPTONEAUIO TOXKE.
Ecnu B 70-e rozipl mponuioro Beka NalMeHToB C Ype3-
BEPTEIBHBIMH IEepeJoMaMu OeJjpa JCUYMIN B TCUCHUE
1,5-2 Mecs11eB B CTAIIMOHAPE CKEIETHBIM BBITSDKEHUEM,
TO CErOJHS TaKOTO TMOCTPAIABIIETO ONMEPHUPYIOT Cpa3y
e TIPH TIOCTYTUICHUH U uepe3 1-2 AHS BBIMHUCHIBAIOT HA
amMOynatopHoe JedeHue. Ecmm camas  BBICOKas
XUPypTradecKas aKTUBHOCTH 110001

TPaBMATOJIOTUYECKHUI KIMHUKH B T€ TOJBI COCTABIISIIA
10 %, To ceroaHs 3TOT NpOIeHT Jocturaet 90 u 6onee.
OTO CBA3aHO C pa3BUTHEM MEIUIIMHCKOW TEXHOJIOTHH,
HaJIMYUEM D011, HOBEHIINX (uKcaTopoB
(OnoKMpYIOIIMX TUIACTHH M INTH(TOB, a TaKKe
SHJIONPOTE30B, AaNlapaToB HapyXHOW (QuKcanuu u
T.J1.).

Bropoii mocrynar meaxnuuHbl. BpaueBanuto, B
TOM YHCJIE TPaBMATOJIOTHH M OPTOMEINUH, MOXKHO
HAYYUTh [IOYTH KaXIOr0, YbH CTapaHus U Yei
HWHTEJUIEKTyalIbHBII MHIEKC HE HIDKE CPeIHEro. OTo
OIMHAKOBO COOTHOCHMO, KaK K HPHOOPETCHHIO
MPAKTUYECKHX, B TOM YHUCIIC M OTIEPATHBHBIX HABBIKOB,


https://www.virtualacademy.ru/news/innovacionnye-tehnologii-v-prepodavanii-biologii/
https://www.virtualacademy.ru/news/innovacionnye-tehnologii-v-prepodavanii-biologii/
https://cyberleninka.ru/article/n/methods-of-implementing-virtual-learning-technologies-in-teaching-biology/viewer
https://cyberleninka.ru/article/n/methods-of-implementing-virtual-learning-technologies-in-teaching-biology/viewer
https://cyberleninka.ru/article/n/methods-of-implementing-virtual-learning-technologies-in-teaching-biology/viewer
https://www.doi.org/10.31618/ESSA.2782-1994.2021.2.67.1

6  East European Scientific Journal #3(67), 2021

(]|
EEST

TaK ¥ MOJIyYCHHUIO YUCHBIX CTeNeHel. BaxHbI mpu 5TOM
ycepiue Y4eHHKa, M, I10-OTEYecKH, 3a00TIIMBOE
BHUMaHHME YYMTENs, a TaKKe IIOBCEJHEBHBIH U
B3aUMHO yBaXXMTEJIbHBIH AUANOr YUHUTENs U YUeHHKa.
OTo  Kiaccuyeckas aKcuomMa — YUHTeNnbCTBa U
VY4enuuyecTBa BO BCEH MCTOpHMU 4eoBeuecTBa. [Ipu
o0IeHnN ¢ YUYuTenIeM OrpOMHOE 3HAUEHHE MMEET HE
TOIBKO €ro NMpoQecCHOHAIN3M, HO M HPABCTBCHHBIC
YPOKH, €ro J>KH3HEHHbIC HNPUHLUNBI, KoTopble OH
HepelacT YIEHHUKY 110 HacIeICTBY.

Mertoapl J1e4eHHs HETPEMEHHO MEHSIOTCS M CO
BpEMEHEM 0e3yCII0BHO TpaHC(HOPMUPYIOTCA,
BUAOU3MEHSIOTCA,  YCTapeBalOT  MOPAJIBHO U
TEXHOJIOTMYECKH, HO HPAaBCTBEHHBIC YPOKH HE
MOJABEPXKEHbI ~ APO3UM  Tpu  TI000M  YpPOBHE
TEXHOJIOTHUECKOTO0  MIporpecca. ypoKH  YduTens
CTaHOBSITCS JUISl €r0 Y4YEHUKOB MOPaJIbHBIM KOMIIACOM
B CJIOKHOM, IPOTHBOPEYMBOM W DPAa3HOJIMKOM ITyTH
JKU3HU.

Mowu BcoMHHaHUS, KOoTopble OynyT (yBepeH B
9TOM) TIOJIE3HBIMHM JUIS HAYMHAIONMX KOJUIEI |
MacTUTBIX YYEHBIX OTHOCSTCS K Owuorpaduu u
HPaBCTBEHHOMY KOJEKCY MOETO YUHWTENs, OJHOTO M3
Beaymmx npodeccopor Coserckoro Coro3a- Bukropa
Anekceeunua YUEPHABCKOM (1896-1982 rr.). Ero
ums Oeckonedno goporo mHe! «Coserckuil Coro3 u

Poccuss  Goratsl He  Tompko  IlymIKMHBIM U
Jocroesckum, KyxoBbIM u TaHkaeBbIM
(ocBobomutenem  Oceniuma), KoponeBsiM 1
Tarapusbim, AWTMAaTOBBEIM H I"'amM3aTOBEIM,
[MuporoBeiM u BuIIHEBCKMMH, HO, HENPEMEHHO,

Buxktopom YepnaBckum, ApkanueM Kamnmanow,
Koncrantunom Cusamom, I'aBpuniiom MnuzapoBsiM 1
JpyTMMH  BBIJAIOIUMHCA  TPaBMAaTOJOraMH U
OpTOIeAaMHu.

I[Io o6pa3y MBIIUICHNS, TIONE3HOCTH JIIOISIM,
NPaBAUBOCTH B HU3HU, PU3MIECKOM MOIIH U TOPAOCTH
JlyXa, CKPOMHOCTH B OBITY U HE YCTIOKOEHHOCTH MBICIIN
Buxtop AnexceeBHd HaroOMHMHAN TeHHaJIbHOTO JIbBa
Toncroro. HenaBucTe ero ko JDKHM Oblia SIPKOIL.
[Ipe3npan moxxanuMcTBO M IMBbSHCTBO, 0aXBaIBCTBO U
TOPJBIHIO, JIECTh M KOPBICTONIOOHME, JHIEMepue u
paBHOJyIINE, TAHUOPATCTBO M CIUICTHH; HE IEPEHOCHIT
XaMCTBO M 3araxa Ttabaka. OH Obu1 3TaioHoM YecTw,
ITopsinounoct n OTBETCTBEHHOCTH! Y AMBUTENBHOMN
ObuTa B HEM rapMOHHMS KPAacOThI M TAJIAHTa, YUCTOTHI 1
YECTHOCTH, CTPOTOCTH M TEIUIOTHI, MY’>KeCTBa U
HEKHOCTH, OTBAKHOCTH U PAHUMOCTH.

IepBass BcTpeua ¢ Yuutenem. Pabortam s
3aMEeCTHTEJIEM IJIaBHOTO Bpaya MO XUPYPTHH B CAMOM
OT/JQJICHHOM, BbICOKOropHOM IlymanuHckom paiioHe
Jarectana, mpomien CHENHWaIN3alHdi0 MO BOEHHO-
nojeBo xupypruu Ha 0Oaze rocmmtans Cesepo-
Kasxka3sckoro BoeHHoro okpyra B PoctoBe-Ha-Jlony. K
TOMy BpeMEHH s OBbUI COaBTOPOM  KIMHHUKO-
SKCHEPUMEHTANbHOM CTaTbU O JIABCAHOIJIACTUKE
nedekra nuadparmpl, TOTOBHICS Ul NOCTYIUICHUS B
aCIMpaHTypy MO0 TPaBMATOJIOTHH W OPTONEINH.
IIpuesxato B MockBy. B mpocropHOoM xkabOmHeTe
mpodeccopa B CTapuHHOM 3AaHUA MOCKOBCKOH
TOPOJCKON KIMHMUYECKOi OonmpHHUIBI Ne 4. crapuHHAsA
Mebenb, Ha ctene nopTpetsl He I'enceka LIK KIICC, a

npodeccopo dD.A. Peiina, C.J1. Cnacokykoukoro,
B.B. I'opunesckoii u I'.C. boma (cBoux yuureneit), 4to
ObUI0 YOUBHMTENBHBIM ISl TeX JIET TOCHOACTBA
KOMMYHHUCTHYECKHX JOTMAaTOB U MOPTPETOB BO BCEX
cdepax KU3HEACATSILHOCTH CTPAHBI.

OueHb BHUMATEJBHO, CIOKOIHO u
noOposkenaTennbHO 0e3 OWJIeTOB W B TIPUCYTCTBHH
nouenta E.W. 3afineBoit paccipammBan MeHs Buktop
AJIekceeBUY 0 MOCH JKHU3HU U paboTe: «A KaK JednIu
nepeqoMbl  OeApa B YCJOBHMAAX  PallOHHOI
00JBLHHIBI?». Bcrmomann  Boguwrens  Jubupa
CanmynaeBa, KOTOPBIN JIEYWJICS y MEHS B TOT IO B
ymanuHcko# pailoHHO# OONBHHMIIE M OTBEYalo:
«CKeneTHBIM BBITSDKEHHEM B TEUCHHE 2-X MECSIIEB; HE
ornepupoBai, 00 He ObLIM Ui 3TOro ycnoBus. Jla u
paiioH BBICOKOTOpHBIN pacnonokeH B 400 kM ot
Maxauxkansl. IlaniMeHTOB HE OTHPABUILE MO TOPHBIM
yXabUCTBIM JOpOTaM Tak Janeko, W00 IpH 3TOM
TPaBMAaTHYECKUH IIOK IOCTPAZABUINM O0ECIEUCH;
KpPOME TOT0, BO3MO>KHBI TIOBPEXXICHHUS MAaTUCTPATTBHBIX
COCYZIOB 1 HEPBOB TIPH 3TOM». OTBET €My IIOHPABUIICS.
Boutn u npyrue Bonpocsl. Ha ero mocnennuii Bompoc:
«A He OymeT 1M TSDKEIO MaTepHalbHO >XUTh Ha
CTUNEHAMIO  acmupanTta?», oTBeTWI:  «Jlymaro,
CIpaBlOCh, HO0 M B  CTYACHYECKHE TOJBI
nojpabaTeiBajl HOYHBIM CTOPOXKEM, TIpPYy3UHKOM B
HOPTY U Jake MeA0pPaToM B KOJIOHHHU 3aKIFOUEHHBIX».

Bukrop  AnexkceeBHMd ~— Hamucal — PEKTOpY
MOJII'MHU, akamemuky AMH CCCP, mpodeccopy
IO.M. JlommyxuHy Ha kadeaparsHOM OJIaHKE HMHCHEMO:
«omeHnBato 3HaHHMS M.A. AOynxabmpoBa Ha
«XOpOILO»; COTTIACEH MPUHSATH €T0 B aCHHPAHTYpPy Ha
kagenpe». Tak s ObUI 3a4KCIEH OYHBIM ACHHPAHTOM
Kadenpbl TPaBMAaTOJOTMH, OPTONEJUMH ¥ BOECHHO-
mojeBol xupyprun 2-ro  MockoBckoro OpneHa
Jlennna I'ocynapcTBeHHOTO MeauuuHCcKoro
Mucruryra umenn H.M. ITuporosa. M Havanoce mMoé€
CTaHOBJICHHE TPaBMAaTOJIOTOM-OPTOIEIOM ot
HUCTUHHO OTEYECKMM U CaMbIM J00poXeIaTeIbHbIM
BHUMaHHeM B.A. UYepnaBckoro. «Camwbim tcugvim
NpUMEPOM OASl YHEHUKA SGIACMCA CAM  YUUMEnby
(©pumpux [uctepser). «Ecmu s Bumen nmanpme
JIPYTHX, TO IOTOMY, YTO CTOSUI HA IUIedax TUTAHTOB»
(Ucaak HproToH).

Poguncs Bukrop UYepHaBckuii B ceMbe
CENIbCKOTO  CBAIIEHHWKAa B  JiepeBHe llomyeBo
PocnaBnbckoro yesna CmoneHCKON TyOepHHM; OBLI
MJIaIIAM B C€Mbe, B KOTOpoi u3 12 mereil ymepnu B
MJIaJIeHYECTBE MIeCTepo; ocTamuchk 4 Opara m aBe
cecTphl. JIpy3bsiMu ero JeTcTBa ObUIN KPECTHhSIHCKUE
netr. [lo3ke OTEN-CBAIICHHUK IMONIYYWI MPUXOX B
Cmonercke. OH MHOTO 3a0OTWJICS O CBETCKOM
oOpazoBanun neteld. Buktop AnexceeBnd BCioMuHal,
YTO OTEI] BBINHCHIBAJI )KyPHAJIbI, & K HUM IIPHJIArajiuch
coOpaHusl COUMHEHNH PyCCKUX KJIACCUKOB, KOTOPBIMHU
OH 3a4MThIBAJICA.

B 1915 rony Bukrop AnekceeBud 3aKOHYMI C
cepeOpsiHON Memanblo CMOJIGHCKYIO THUMHA3WI0 |
MOCTYNI HAa MEAWLUHCKUH (aKyIbTeT MOCKOBCKOTO
yauBepcurera. Opmako, B 1918 romy wm3-3a
I'paxxnanckoit BoWHbI B Poccun, He 3aKOoHUMB
MOCTIETHETO TOJa YYEHUs, BBIHYXICH OBUI HATH
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nobposonbiieM B Paboue-Kpecrwsinckyto KpacHyro
Apwmuto (PKKA) B xauectse denpmepa, a 3aTeM craj
UCTIONHSAIOMINM 00s13aHHOCTH Bpada HOxHOro ¢ponTa
B cocTtaBe 40-if nuBusuu. Ilo ero BocmoMHHAHUAM B
1918 romy MOXHO OBUIO CHeNaTb BBIOOP MEXKAY
GenorBapaeiiaMu U KpacHeIMU. BuxTtop AjexceeBud
BBIOpaJ KpacHBIX, W00 OHHM MPOBO3IJIACKIH JIO3YHT:
«3emito KpecTbsiHaM!», a KPECTBSIHCTBO OH CUHTAI
CBOUM MHPOM.

Ha rpaxpanckoil BoilHE OH TpWXKAbI NEpEHEC
OpromHOM TH(. EMy mpHIUIOCH NPOUTH TKETYIO
HavyalbHYyI0 MEIUIMHCKYI0 IIPAaKTHKY; C Y)KacoMm
BCIIOMUHAJI, YTO IPUXOAUIOCH €My JelaTh Ha BOIHE
6e3  omelTa  BOCHHO-TIOJIEBBIM  XUPYproM U
OpPTraHU3aTOPOM MEIULIUHCKOH CITyKOBI.

OnHOM U3 APKUX KAPTHH 3TOTO BPEMEHU B AMATU
Buxtopa AnexceeBuda ocrajach JUIMHHas BepeHHIA
MOOEXKICHHBIX Ka3aKoB, BO3BPAIAIONINXCS B CBOU
craHunel.  Ilpm  3TOM  TMONBITKH  MapoAepcTBa
HEMEIJICHHO TPEKPAIaJIFCh PAaCCTPEIaMH.

VY3HaB  BOOUYMIO PabOTy  BOEHHO-TIOJICBOTO
Xupypra, BuKTOp AJjekceeBHY HaBcerza OCTaJICs
MPOTUBHUKOM BOWHBI M CTOPOHHHMKOM CJIOBa, TIOJIaras,
YTO Hy’KHO M MOXXHO JOJITMMHU [IEPEroBOpaMy peInuTh
BCE CIIOpHBIE Bompochl. EMy camomy emie ABaxbl
MPHUILIOCH YBUIETh YXKachl BOMHBI INla3aMHU XHpypra:
BO BpEMS CTOJIKHOBEHHMS C AMOHLIAMH U BO BTOPOH pa3
B lleHTpadbHOM HWHCTUTYTE€ TPaBMAaTOJOTHH U
opronenuu (LIUTO), xyna exenHEBHO MPUBO3UIU C
(hpoHTOB MHOTO paHeHHIX B BOB.

BepnyBmmces ¢ ¢ponta, Buktop AnekceeBud c
JOcalol y3Hal, 4TO OH, KaK CBHIH CBAIICHHHWKA, HE
MOXeT ObITh BOCCTAHOBJICH /ISl 3aBEPIICHUS yuEOb! B
yHuBepcuTeTre. M ObUT OH B HEroJOBaHWM OT 3TOH
HECTIPaBeUIMBOCTH W HaMmepeBalicsi «OHTh Mopay
KaOWHETHBIM KpbICaM», YTO MOCJIE TPEX TSIKEIbIX
BOCHHBIX JIET YEJIOBEKY C aTIETUYECKUM CIOKEHHEM U
00eBBIM XapakTepoM ObLIO OBl HECIOXKHO, HO IO
JIopore BCTPETHII 3eMIIsIKa, KOTOPBI MMeN BIIHSHHUE B
TOCCTPYKTypax, ¥  JOOWJICS  BOCCTAHOBJICHHS
YepHaBCKOTO CTYACHTOM MEIUINHCKOTO (haKyIbTeTa.

I[lo  oxkonHuanum  yHHUBepcuTeTa  BUKTOp
AJexceeBNY KOPOTKOE BpEMs 3aBENIOBA CEIILCKOM
oonpHUIEH B HoBroposckoii ryoepunn. 1o mopore
MecTy Ha3Hau€HHs €ro IOTPsCIM HUIIeTa U 0ojbIIoe
YHUCIIO HCKaJICYCHHBIX: «OynTo Mawmaii mpormen». Yike
yepes roj Mocie rpakJaHCKOW BOMHBI €ro HalpaBUIIN
B Te ke MecTa uHcrekTopoM. CHOBa MOTpPSICEHUE, HO
yXe («OTKyJa 3TO BCE B3SJIOCH?) -yAWBIUICS OH) OT
BO3POXKICHHUS  KPECTHSIHCKMX  XO3SIMCTB  IOCTE
Jlennnckoro HOITa.

ITo oxonwanmu ymmBepcureTa B 1923 romy emy
MOCYACTIMBWIIOCH TPH Toja paboTaTh BpadoM Yy
BBIJIAIOIIHXCS. XUPYPrOB MUPOBOTO YPOBHS: CHadaja y
npodeccopa ®.A. Peiina, a 3arem npodeccopa C.U.
Cnacokykoukoro. B 1928 rony, paboras nHTepHOM B
MockoBckoM MIPOTE3HOM UHCTUTYTE noJ
pykoBoacTBoM Tpodeccopa B.B. TopuHeBckoii;
Hamucan  paboTy O  JIeYCHHE  TAalMeHTOB C
MOBPEXJCHUEM ITO3BOHOYHHMKA. IlopTpeTsl cBOHMX
yanteneii  (C.M.  Cmacokykomkoro wu  B.B.
T'opuHeBCKoif) BHCETHN y HErO A0Ma TOXKE.

Ilocne wunTepHatypsl Buktop AnekceeBuu
paboranm BpauoM B  IOAMOCKOBHOM  yrOJbHOM
Gacceiine. Torna ke ObUta UM OIYOJIMKOBaHA CTAThs
«OpraHuzanusi TPaBMaTOJIOTHYECKOH IOMONIM Ha
3IPABIYHKTaX M JICUyYPEKICHUSX ITOJIMOCKOBHOTO
yrojpHOTO OacceiiHa». B HeMm Bcerna Obliia cTpacTb KO
BCEMY HOBOMY U K HaydHOMY 0000mmeHuro. K aTomy oH
BCET/a IPU3BIBAI  CBOMX YIEHHKOB TOXKE.

B 1932 r. Bukrop AjexkceeBHd OBUI 3a4HCICH
CHaJyaja acCUCTEHTOM LIeHTpasbHOrO WHCTHUTYTa
ycoBepmeHcTBoBaHUs Bpaueid (LUUYB) Ha 0ase

1IUTO, a 3aTeM Ha3Ha4YeH 3aBe Iy OIIIM
TPaBMAaTOJOTHYCCKUM  OTAcNicHHeM LleHTpambHOro
HAYYHO-HCCJIEI0BATEIECKOTO UHCTHUTYTa

TpaBMatonorun u opronegun (IIUTO), rme oH
6eccmenHo mpopadorain 20 set (1o 1952 r.). OH Obln
peasibHBIM KaHIWAATOM Ha JOJDKHOCTB AMPEKTOpa
OUTO, HO, uTOOBI 3TOrO HE mMpou3onulo, Bukropa
AJrekceeBrYa yBOJIMIIM IO COKPALICHUIO MTAaTOB. EMy
HE 3axO0TeJNOCh YydYacTBOBaTh B HMHTPHrax 3a
JUPEKTOPCKYIO TOJKHOCTB.

B 1936 r. 3amurun B HUTO kanguparckyro, a
Iocyie BOWHBI JOKTOPCKYIO IHCCEPTaldi0 Ha TEMY:
«OrHecTpe/bHbIE paHeHust Ta300eAPEeHHOr 0
CyCTaBa M BOCCTAHOBJIEHHE ero pyHkuuii» (1949 r.),
B KOTOPOM 0000IIIMI OTPOMHBII OIBIT BOCHHBIX JIET IO
JICYCHUIO TSKETIBIX paHeHui B obnactu
Tazo0eqpeHHoro cycraBa. Sl Buaen pPEHTTEHOBCKHE

CHHMKH, BBUICUCHHBIX UM MAIMEHTOB c
HCTIOJb30BaHUEM (KOKCHTHOI) TUIICOBOM
AMMOOHMIHU3AIMA W OONBIINX  XHUPYPTHUSCKUX

OTiepanyii B COYCTaHUH C €KEeTHEBHBIMH NIEPEBI3KaMH,
QHTUOMOTHKAaMH W  AHTUCENTHKAMH  TeX  JeT.
Pesynbratel Bnewarismm. 3a 3Ty paboTy OH OBII
yaoctoeH npemuto nmenn C.M. CracoKyKoOIKoro.

Bcmomunato  muenue — merengapaoir  3.C.
MupoHoBOif — Tpodeccopa U PYKOBOIUTEINS
OTJIeNIeHHs CIIOPTUBHON u OanetHoit Tpasm L[UTO:
«BukTop AnekceeBny OblT TpeOOBATENBHBIM K ce0e U
JIpyTUM; HE Tepren pacxi16aHHOCTh u
Henpo(ecCHOHATIN3M; TI0CIe HOYHOTO JAEXYypCTBa C
yTpa TIOpaHbIIEé MBI — MOJOJBIE OPAWHATOPHI M
aCTMpaHTHl NPUXOJWIN K HEMY B KaOuHeT (OH paHO
MpUXOJMS Ha paboTy), 4dYToOBl pacckazaTb O
MOCTYNMBLIMX TAIEHTaX BO BpeMs nexypctBa. OT
HETro 3apaHee MBI MOJyJalld BaXXHBIC 3aMEUaHHUs, a Ha
obmeit yTtpeHHeld BpaueOHOW KoH(pepeHIUH C
yuactueM Bcex coTpyanukoB LIUTO atu 3ameuanus
y)X€ HE MOBTOPSIIMCh. MoIloble Bpaydl CTapajuch
n30eraTh My OIMIHBIE 3aMEYaHND).

VY3HaB, uro s ydeHuk B.A. UYepnackoro,
nuMmeHuTbie «IIWTOBUB» OT3BIBAIMCH O BBICOKHX
MPO(EeCCHOHANBHBIX M YEJOBEUECKHX  KadecTBax
Bukropa Aunekceeuua. [lomHIO moOphle crnoBa
kpynHeiimmx ydensix Coserckoro Corsa (C.T.
3auenuna, B.M. Jlupumana, I'"M. Tep-Eruasaposa,
3.C. Muponosoii, M.W. ITanosoi, O. H. I'ynymaypu,

I W. Jlaspumesoir, I'. H. Kpamapenxo, K.M.
Bunnentunn, A.D. Kanrennna Hu IPYyTux
mpogeccopoB IIMUTO) o mHEM. A Bmecte ¢
BBIIAOIUMCST XUpyprom )54 TpaBMaToJIOroM,
mpodeccopom A.B. Kammamom B KypHajax
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«Xupyprusi» u «BpaueOHOe nen0» BBIXOIWIN HX
COBMECTHBIE CTAaThd [0 aKTyalbHBIM IpobjeMam
TPaBMAaTOJIOTHH.

Hcropust kadenpsl TpaBMaTOJIOTHH M OPTOIIEIUH
2 MOJI'MU nm.H.WU.ITuporoBa Hauanack ¢ HOA0ps
1933 roga. OcHoBax e€ npodeccop I'.C. Bom — otun u3
OCHOBOIIOJIOKHHKOB opToneaud B MockBe; mocie
cmeptu  [T'eoprms  CepreeBmua kadenpa Obmia
peopraHu3oBaHa B JOLEHTCKUHA KypcC, KOTOpPBIH
BosrnmaBmn goreHt M.C. JKyxoBumkwii, a 3ateM -
mouent b.I. Beicomkmit. B 1957 rtomy Kkypc
TPaBMAaTOJOTMH W OPTONEAWH OBUI BBIIEICH U3
KageIpbl TOCITUTAIBHON XUPYPIHH, a 3aBEI0BATh ATUM
kypcom u3 LJUTO Obi1 npurnamen B.A. UepHaBckuid.
ITonsTHO cTaN0, HOYEMY LIEHTPAIILHOE MECTO HA CTEHE
ero kabunera 3anuman noprtper I'.C. boma. Kypc
Bckope Obu1 B.A.UepnaBckum u nouentramu B.I1.
OxoTcknM W 3aiilieBoll mpeoOpa3oBaH CHOBa B
Kadenpy.

[Ipu Bukrope AnekceeBuue kadenpa mpuodpena
6ospiryro nomyssipaocTh B CoBerckom Coroze u3-3a
cBOe  OONBIIOW  HAYYHOW  NEATCIBHOCTH U
XUPYPrU4eCKON aKTUBHOCTH IPU JIEUYECHUH MALUEHTOB
C TMepeJoMaMH U  OPTONEAMYECKON IaTOJOTrHeH.
[MpuykpammvBanue win danbcudukanus pe3yabTaToB
Jie4eHus1 ObUTM HEIOMYCTHUMO 1isi Hero. OHax bl OH
MONIPOCHJI MEHS IIPUHECTH EMY BCe CBEIICHHUS 0 Beex 29
MallMeHTaX C MOJKOKHBIMH DPAa3phIBAMU CYXOXKHIIHS
JUIMHHOTO pas3rubarens KOCTH IIocjie IepesioMa
JTy4eBOH KOCTH, MOO UIi MHPOBOHM JMTEpaTypsl 3TO
Obut0  oueHp OoNBIIMM YHCIOM. Jlaxe BEIHKHH
TpaBmatosor Jlopeni bénep u3 ABcTpun onucan BCEro
b 4 ciaydas nogooHoro ocnoxaenwus. [IpuHec Bce
BBIITUCKM W3 HCTOpHUM OOJE3HEH; OH BHUMATEIHHO
W3y4mI MaTepuan U OblI B YAUBICHUU OT OOJIBIIOTO
YHciaa MAaIMeHTOB, ONEPUPOBAHHBIX B KJIMHHKE.
Bckope MBI omyOnMKOBanIM COBMECTHYIO CTAaThiO 00
3TOM YHHKAJIEHOM OTIBITE.

B HayuyHOIl nuTepaType W3BECTHBI METOJUKHU

BOCCTAHOBJIEHHS  (ayTOIUTacTHKa)  Pa30pBaHHOTO
AXWIUIOBa CYXOXWIHS 1O YepHaBCKOMY IIpH €ro
CBeXHMX, MOAKOXKHBIX  pa3pblBaX, OCTCOCHHTE3

(coenmHeHME KOCTEW) MEpeloMOB IIeHKH Oexipa 1o
UepHnaBckoMy 0e3 HampaBUTENsl, JBYXJIOHTETHAsS
uMMoOmm3anus  (puUKcanys) MEepeoMOB  JTy4eBOi
KOCTH B «THIMYHOM MecTe» 10 YepHaBcKoMy,
omnepanus Mo YepHaBCKOMY («OTKPBITas JIATOHBY) IPU
KOHTPaKType KUCTH ([{formonTpeHa), KokHas IUTacTHKa
MEepEeMEIIEHHBIMI  JOCKyTaMU TIPH  s3BaX KYJIBTH
ToJeHHn W jApyrue. Jlumb  peakwe — ydeHbIe
YAOCTaWBAIOTCSI YECTH YIOMHHAHUS CBOMX HMEH B
y4eOHMKax W Hay4HbIX MoHorpadmsx. Kcrarn,
Bukxtopy AnexceeBuuy NpHILIOCh ONEPUPOBATH IO
CBOEH METOAUKE JJaXKe JaBHEr0 CBOETr0 3HaKOMOIO IO
rpaxJaHCKOU BOifHe, nerengapHoro Mapmana Cemena
Muxaiinosuua ByneHHOro, y KOTOpPOro B MOXKHIOM
BO3pacTe MOCIE€ MajeHHs C JIOMAAU MPOHU30LIET
TIeperoM melkn oenpa.

Buxtop AnekceeBnd uHMTaid Ha (HpaHIly3CKUM,
HEMEIKMM H aHIJIMHACKAM S3BIKaMH, OBUI HYJICHOM
PEeIKOIIIETHIT HEMENKOTO M COBETCKHX KYPHAJOB IO
XUPYpPTHUH, OpTONEeIWH W TpaBMmartojoruu. OH aBTOp

6osiee 150 HayyHblx myOnumkanui, 4-x MoHOrpaduii;
T10J] €r0 Hay4HBIM PYKOBOJCTBOM OBUIM 3aIllMIIEHBI 4
JOKTOpcKuX M 18 kaHaummatckux auccepranuid. s
T€X JIeT O4YeHb CEepbe3HOr0  OTHOIIEHHSI K
JHUccepTalisM Takoe KOJIMYeCTBO Juccepranuil 3a
KOpPOTKHI1 Mepuoj u3 oJHo# kadeaps! OblI OONBIINM
YCIIEXOM.

OH Op1 HarpaxaeH opacHoM «3Hak Ilogeray,
MeJIIMA W TpaMOTaMu. BbIT diIeHOM mpaBIeHUs
Mockosckoro, Bcepoccuiickoro u  BcecorwosHoro
OOIIECTB  TPaBMATOJIOTOB-OPTOIIEIOB. Kadenpa
pacriomarata 440 KIMHUYECKIMH KOWKaMH U
cyMTagach  KpyNHEHIIeW KJIMHUKOA BO  BCEM
Coserckom Corose.

BrpaBnenue nepenroMoB M BBIBUXOB KOCTeH ¢
MOCIIEAYIONEH THIICOBOW MMMOOMIN3alMel B pyKax
B.A. UYepHaBCKOrO CTaHOBMJIOCH MCKYCCTBOM, H0O
JETUKATHBIMA W TOYHBIMH MAaHUIYJSIUAMH €My
yZaBaJOCh MHOTOE, XOTSl €r0 CYHTAIH aroJOoreToM
OMEpPAaTUBHON TpaBMarosorud. B 3Toll cBA3M OH
TOBOPHJI, HYTO «IMEPeJOMbI  KOCTeH /I0JKHBI
BNPaBJIATbC  PyKaMH XHpypra, a 3ajgaua
PA3JIMYHBIX KOHCTPYKUMH M HNPHCNOCO0JIeHUM
JUIIb B YAep:KaHUM BHPaBJEHHBIX KoOCTeil u
OTJIOMKOB» U «eC/IM 3aKpbIThbIii HepeoM mocje
onepanMM OCJIO0KHSIETCSI HATHOGHHMEM, TO B 3TOM
NOBHHEH XMPYPT, a He NOCTPaJaBIINi».

B.A.YepHaBCcKHil BCIOMMHAJ, KaK €ro y4YHTENb
C.H. Crnacokykoukuil JOTOUIHO JOKAambIBajics 0
NIPUYMHBl HAarHOGHUS  IIOCJIEONEPAI[MOHHBIX  paH.
OnepupoBai  Bukrop  AjekceeBUY  BIJIETAHTHO
(arpaBMaTM4HO), XOTS B TE TOABl YPE3BBIUAIHO
CKYIHBIMH OBIIM HMMIUIAHTH! (TTACTHHBI M IITHQTHI)
JUIsL ocTeocHHTe3a Kocred. Hukornma He moBbIman
rojoca, HE YHIDKal YeJIOBEKa, HE CKBEPHOCIIOBHII,
OCTaBAJICS HWHTCIUIMTEHTOM M apHCTOKPAaTOM MpH
mo0bIX cuTyanusax. dusndeckas KpernocTb B HEM
rapMOHHpOBaJa C OONBIINM  JOCTOMHCTBOM U
CTETIEHHOCThI0. Ero oTHOmIeHWe K Koijieram He
3aBHCENO OT HalMOHaIbHOCTH! «AX TbI, Xoiepa»
BOCIIPUHUMAJIOCh KaK IPHU3HaHHWE YCIEHNIHOCTH B
paborte, a HeIOBOJILCTBO €TI0 MOKHO OBLITO MOHSTH MPH
ero ciose «Xonepaly.

Ha ¢doprenbsHo oH urpan «mo ciryxy». B nercrse,
OKa3bIBaeTCs, EMY IPUXOUIOCH UTPATh Ha KOJIOKOJIaX.
B.A. UepHaBckuii cunTai, 4TO ITUM Pa3BUII CBOU CITyX.
Y Bukropa AnekceeBuuya Oblia  Oorateifmias
O6ubimoTeka IO TPAaBMATOJOTHM W OPTOIEAWH Ha
PYCCKOM H HMHOCTPAaHHBIX s3blkax. Cam OH wm3mai
JOOpOKaYeCTBEHHBIH Y4YeOHHK 110 TPaBMAaTOJOTHH,
JICYCHHIO TIepeIOMOB 6enpa, KOHTPaKType
HiomronTpeHa ©  XHPYprHH KHCTH, a TakKXke
nepepaboTas y4eOHHUK 110 TUIICOBOM MOBS3KE M M3aj
ero mox ayms Qammmmamu: [.C. Boma u B.A.
YepHaBCcKOrO.

KpacuBblif, craTHBIH, BBICOKOOOpa30BaHHBIH,
COOpaHHBIH, ITeTaHTUYHBIN 1 TPUBEPKEHHBII KO BCEMY
HOBOMY, OH 1tepBbIM B CoeTckoMm Coro3e B TOPOICKON
CHCTEME 3IpPaBOOXPAHEHUS  OTKPBUI  OTJEIICHHUE
xupypruu kuctu (B Kb Ne 4 r. MockBbI) U TIepBEIM
HampaBwi Bpaueil B Kypran nans BHHUMAaTenbHOIO
H3yYEHUs] KOMIIPECCHOHHO-TUCTPAKIIMOHHON CHCTEMBI
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JICYCHUs NepesioMoB U aedopmaiuid kocred mo I.A.
WnnzapoBy, XOTs, KOJUIerH B OOJIBIIMX KaOMHETax
oTHOCHIIMCh K paboram ['aBpumia AOpamoBHYa co
ckercucoM. Bukrop AnekceeBHU cpasy ke OLEHHI
60b11yI0 MEePCHEKTUBHOCTD BHEOYAaroBOro
ocTeocuHTe3a 1o MnuzapoBy A JeYeHUs NAleHTOB
C MEepenoMaMy U OPTONEAMUYECKUMHE Ae(hOpMaIsiIMHu;
Ha3BaJl 3TO OTKPBITHEM M OPraHW30Ball OTICICHUC
THOMHOM  TpaBMAaTOJIOTHMUM  C  HCIOJIb30BaHHEM
WIIA3apPOBCKOM CHCTEMBI B KadecTBe 0a30BO.

[podeccop B.A. UYepHaBckuii OAMHAKOBO
BHUMATEIbHO KOHCYIBTHPOBAT OOJNBHBIX CAMBIX
pa3sHBIX COLMANBHBIX COCJIOBHM: OT MHUHHCTpa JA0
pabouero. IlepBeiM B MoCKBe OpraHum3oBajd NpH
Kagenpe KOHCYJIbTaTUBHBIN, aMOyIaTOPHBIA KaOHHET
JUISl TIallMeHTOB, KOTOPBIX B CTOJHMIE BCerjga ObLIO
MHOT0. OJTO  CHOCOOCTBOBAIO  pa3paboTke U
BHEJPEHUI0O B MOCKBE €IUHOM CHCTEMBI JICUCHUS
TPaBMaTOJOTMYECKUX U OPTONEANYECKUX MAalUCHTOB,
100 y Bpadell B MOJIUKIMHUKAX U TPAaBMATOIOTHUECKUX
MYHKTaX 3HAHWS ¥ B3MJIAABI HA JICUCHNUE ONHHUX M TEX
K€ TIEPETIOMOB OBIIIH TOXKE PA3HOPEUHBBIMHU.

B.A. Yepuapckuit OBLT [IOMCTHHE
BEJIMKOJICITHBIM, JI0OpOXKeNnaTeNbHBIM u
TpeOoBaTeNIbHBIM Y4HTeNeM. YPOKH OOIIEHHSI ¢ HUM
HaBcerga B MOEM cepjle M B Moed OsarogapHoii
mamiaTd. OH BJOXHOBISI Ha HAayKy M Ha
npodeccroHann3M CBOMX YYEHHKOB. B no3apaBnennn
YYEHUKOB HammucaHo: «Bammu MyJapble COBETHl HU
yKa3aHUs OBIIM Bcerga Uil HAac MCTOYHHKOM
TIOJIE3HOTO ¥ TJIAaBHOTO B pabore m yduébe, mpumepom
MPUHIUITHAIEHOTO MTOJX0/Ja K IOCTABICHHOM LEIIH».

C oOorpoMHOHl TEINIOTOM BCIIOMHHAIO CBOU
BBICTYIUICHHS! HA 3HAMEHUTHIX 3acefqanusx ObuiecTBa
TPaBMaTOJIOTOB-OPTONEe10B MOCKBHI M IMyOJIMKaUN B
HAYYHBIX XXypHajlax IOJ e€ro pyKoBOJCTBOM. BukTop
AJrexceeBUY pasioBajCd MOUM CTapaHMAM, a MEHS 3TO
CHJIBHO  BJOXHOBIsIO. b1 OoH  GodpmINM
HMHTEpHALMOHANUCTOM. HUKOTIa He CibIman OT Hero
yIpeka B ajgpec HU oAHoro Hapoja. Ilonutukoil oH
0c000 He MHTEpECOBAJICS U CBIHY TOBOPWIL: «He Je3b B
NMOJMTHKY!». A MeHs BCSIKUH pa3 cropamuBal o
HOBOCT#X B [larectane, CoBerckom Corose 1 Mupe, 0o
s OBIJI TOCTOSTHHBIM YUTATENIEM T'a3eThl « ADTYMEHTHI
¢daktey. OaHako, TOMHIO ero rniyOodvaiimiee
pasodapoBaHue, Korja XpymeB caMOBOJIBHO Hepesal
Kpsim Ykpanne.

HenaBunmen pmoHocel. OnmuH 3mU301 W3 €r0
O6morpadun, KOTOpBIE MOr OBl CTaTh BceMupHBIM
Ypokom HpaBctBeHHOoCcTH. OIUH U3 MpenoaBaTesei
kadenpsl moskanoBaics B.A. UepHaBcKkOMy Ha JpyTroro
B IIEPBBIC XKe JHU ero npuxona Ha kadenpy nz HUTO.
Buxtop AnexceeBMd BHMMATENIBHO BBICHYyIIAN, a IO
3aBEpIICHUI0  JIOHOCA, TOmNpocuia  uHpopmaropa
MPUTIIACUTh TOTO, Ha KOTO OH goHocwiI. [Ipumum o0a,
u torna B.A. UepHaBckuil HOIpOCHI HOBTOPUTH
nHdopmanmio 6e3 yraiiku. [locne vero ckazam: «A
Teneps s momnpomy Bac o0ouX COXPaHUTH 3TOT
pa3roBop npu cede, 1 padoTaTh Ha MOJIb3Y Kadeapbl
u GonbHUNB. Ha kadenpe He OBUIO HH OFHOTO
CKaH/aJda W HU OJHOTO JOHOCA APYT Ha JIpyra, a BCE
Hay4HEIE, nedeOHBIE, IIe1arOrMYeCKHe,

OpraHU3alOHHBIE BOINPOCHI U JUCKYCCHM pPELIaiCh
OTKPBITO U JOOPOXKEIATEIBHO.

Emé€ ogun ypok. byayuu npu3sHaHHBIM B CTpaHe
MIPUBEPKEHIIEM aKTUBHOM XUPYPIrUU B TPaBMaTOJIOTUU
(o ocTeocuHTE3y), CTAN 3aMe4aTh BO3pacTaHUE YHciIa
OCTEOMHUEJIUTOB U JPYTUX OCJIOXKHEHMH mocie
orepanuii. Keratu, n y nereagapaoro OIUMITHACKOTO
yemnuoHa  Bamepus ~ bpymens — Toxe ObLI
MTOCTTPAaBMATHYECKUI OCTEOMHUENUT O0IbIIeOepIoBOi
koctn. CrnoprcmMeH uMeHHO K B.A. YeprHaBckomy
NPUXOAMI 332 COBETOM Iepel] CBOEH MOE3OKON K
mpogeccopy I'.A. Mnmm3apoBy; u mocie 3aBepHICHUSI
JICUCHUs MMEHUTBIM CIOPTCMEH npuuén Kk Bukropy
AnexceeBuuy.

O nocneonepanvoOHHBIX HAarHOGHUSAX, HEKPO3axX U
JIOXKHBIX CycTaBaX KOCTEH CTaJd TOBOPUTH MHOTHUE
BhICTyMaBIIe Ha I[lepBOoM che3ne TPaBMAaTOJIOIOB-
opronenoB CCCP. Ha sToMm cbe3ne, MpOXOIUBIIEM B
teatpe CoBeTckoil ApMHH, BO BpeMsi ITUCKYCCHUU
Bukrop AnexceeBud BBIIEN HA TPUOYHY M JKECTKO
3asgBun:  «IlpexkpaTure omepupoBaThb, eciH He
yMmeeTe! BuHure cedsi, a He 0CTeOCHHTE3!.

OTO 3aMevaHNe aKTyajlbHA M CETOAHS, NOO M3-3a
BcE OoJyiee BO3PACTAIONIEIO YHCJA IAIMEHTOB C
TPO3HBIMH OCJIOKHEHHSIMU HE BCAKOMY, HE Be3/le U HE
BCer/ia Ha/to ObLIO OBl JaTh JTMLICH3HIO Ha OTIEPALIUH 110
SH/IONPOTE3UPOBAHUIO cycraBos!
PesnnnpoTe3npoBaHue CTajgo 10POroil U ciloKHemen
npoOJieMoil B MEIULIMHCKOM, TEXHOJOTMYEeCKOM |
SKOHOMHYECKOM  OTHolleHWAX. W B cBoeld
MoHorpaduu: «JlparHocTrka, JedeHHE NEPETOMOB U
BbIBUXOB» B.A. UepHaBckuil Hamucaa O TOM, YTO
HEMPaBUIBHO  OyMaTb, 4YTO 33  HEUMEHUEM
anpoOHPOBaHHBIX (PUKCATOPOB XUPYPT UMEET MPABO Ha
UCIIOJIb30BaHKUE CIIy4YalHBIX (PUKCATOPOB..., BCSKas
UMIIPOBH3ALMS JIHIIb JUCKPEAUTHPYET ONEepaTHBHOE
neueHne mepenomoB». OH  Bcerma  TpeboBal
TIIATENBHOTO, KOJIJIETHAJIBHOTO 00CyXIeHuUs
METOAMKH JICUEHUS] KaXKJIOTO IallMeHTa, TOYHOCTH B
mudpax ¥ pesyiapraTax 0e3 NpHUyKpalIMBaHUs
pe3yibTaroB. [IpaBaa Bo BceM ObI €T0 CTHIIEM B JKH3HU
U Hayke!

Mmue OblIO OKazaHa BbIcOKas YecTh ObIBaTh B
nome YepnaBckux. Crapumii cbiH YepHaBckux -
Huxkomait Obul NETYMKOM; yMep paHO OT OIYXOJIH
TrOJIOBHOIO MO3ra, a MIagmuid CblH AJiekced —
U3BECTHBI  MaTeMaTHK, Mpodeccop,  YCIEIIHO
3aHUMAeTCs  CTPOEHHEeM  HHTeNIeKTa.  [lomHIO
rocrenpurMcTBO 30 HukomaeBHbl, cynpyru Bukropa
AnekceeBnya. Cama OHa TOXe ObUIa BpavyoM,
OJIEPXKUMO 3a00THIIACh O MYXKe, CTajlla «MOCKOBCKOI
MaMoON» i1 MHOTMX acnupaHToB. Mynpas u
3a00TIMBasl Cymnpyra Bcerja Nnomorajga MyXy B €ro
WUCKpEHHEH, ONaropoHo ®  BaXHOW  MHCCHHU
CIIy>)K€HUsI MEJUIIMHE, TallUeHTaM, HayKe U YUEHUKaM.
Omnn mobnnu 1 060Xanu Apyr apyra!

Bukrop AnekceeBMd BOCIUTAl LENyH IUIEATy
yaeHsIX u3 Poccum u Y36exucrana. 3aKOHOMEPHO TO,
9TO OH cTan 3aciHyXCHHBIM JeATelleM HayKu
V36ekckoit CCP, HO HENOHATHO MOYEMy €My He
MIPUCBOWIIN 3BaHMS 3aciIyXeHHOTo fesrens Poccun u
He ynoctowics Obithb Axamemukom AMH CCCP.
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BepOﬂTHO, ImoToMy, 4YTO HE€ YyMEI U HC 00U

XOHaTaﬁCTBOBaTL 3a CC6${, XO0Ts nu SIBJISJICA
O(I)I/IIII/IaJ'II)HLIM KOHCYJIbTAHTOM ((erMHeBCKOﬁ))
6OJ'ILHI/IIII)I I'maBHOTrO YETBEPTOro YyHpaBJIC€HUA

Munsnpasa CCCP. A ydeHuKH He JOrajajiuch
o0palnaTbcsi B BEpXOBHBIC MHCTAHLIH.

BcnomuHaro HeckombkO (paKTOB M3 HAIIUX
BcTpeu. 301 HwukomaeBHa, cTpamas apTpo3om
Ta300eJpPEHHOTO CyCTaBa, XpoMaja i MEHs OIpPOCHIa
MONTH B MarasuH KyIIUTh IPOIYKTHI IO CIIUCKY C €&
neHpraMu. Bc€ OBUIO MCITOTHEHO, HO MHE OBLIO OYEHB
TO0OMBITHO CTano y3HaTh BKyc «KopoBkm» —
HEM3BECTHBIX MHE JI0 9THX KOH(ET: HonpoOoBal OJHY
KOH(ETKY; MHE OUYECHb ITOHPABUIICS BKYC, ¥ C TeX II0p
«KOPOBKHM» CTaJIHM JUIi MEHS CaMbIMH JIOOMMBIMHU
koH(peramu. M Bcskuii pa3 mpu 3TOM BCIIOMHHAIO
He3abBeHHYI0 3010 HukomnaesHy.

...Bropoit mecsm Moero mpeOBIBaHUS B
acTimpaHType. BUKTOp AJeKkceeBHY CHpPOCHI MEHS:
«[Ipuxommiocs 1M omepupoBaTh  OOJNBHBIX C
nepenoMamu Imeiiku Oexpa?». «Her, HEH pa3y He
NPUXOJMIOCh, HO S yXE YCIeN acCHCTHPOBaTh B
KJIMHUKE IIPU 3TUX Ollepanusax», - oteetun s. U rorna,
OH Ha3HAYMJI MEHS ONEepUPYIOIUM XHPYpPIroM, a cam
cTain MHe accuctupoBath! BoaHeHus Mou Obun
GecrpenenpHbIMU.  HemocTIDKMMO M HECHIBIXaHHO,
4TOOBl MACTHTBHIH MPOQEeccop MHUPOBOTO  YPOBHS
aCCHCTUPOBAJl HAYMHAIOLIEMYCS aCITUPAHTY!

Sl OKOHYMII  aCHHpAHTypy,  JHCCEPTAIHIO
anpoOHupoBas BOBpeMs, HO €I He 3auuTi. B 3ToT
nepuog BUKTOp AnekceeBrd MOIIEN BMECTE CO MHOM K
3HaMeHUTOl B MockBe jaenyrtatry MoccoBeTa,
TJIaBHOMY Bpady T'OPOJICKOHM KIMHWYECKON OOJIBHUIIBI
Ne 4 Banentune baprnseBoii ¢ mpocb00i IPUHATE MEHS
Ha pabory B OompHHMIE, MO0 B TO BpeMms IUIa
MepCHeKTHBHAs paboTa MO XHPYPIUHM KHCTH C
yaactueM A.A. JlazapeBa, B. Kopmynosa, M.
Kosnosa, B. I'ynkoBa u moero. Ilo3xe rpymnma Bpaueit
MOJIMU u HUTO mnonyywid rocyJaapCTBEHHYIO
MPEMUIO M0 JUCTPAKIMH B XUPYPTUU KHUCTH, HO yXKe
6e3 mensa. K coskaneHuto, TIaBHBIM Bpad Hamuia
«BECKHE» HallMOHAJILHBIE JOBOABI HE IPHHATH MEHS.
Buxtop AnekceeBnd OBLT B IIOKE OT 3TOro. S emy
OGeckoHeuHO OylarojjapeH W 3a 3TO BHUMaHHE K Moei
cymsbe. Ilo3xe, Ha moxopoHax mpodeccopa M.B.
I'pomoBa, kOTOpEIiT 3aBeOBAN HalIeH Kadeapoii mocie
B.A. UepHaBckoro, st BeCbMa «TaKTUYHO» HATIOMHMII
B. bapnsieBoii 06 3TOM nieganbHOM e€ OTKase.

A Korja MHE TIPETIOKUITH paboty
TpaBMarojoroM B 4-M [7aBHOM  yIIpaBiIeHHH
MunznpaBa CCCP, To Buktop AnekceeBHd Mymapo
3ameTiil: «Thl 4esioBeKk ¢ 00JbIIONH BHYTpeHHeil
¢B000/10}i ¥ He3aBHCHMBIX B3IJISII0B, HE XUTPBI H
He JI0MIb NnpecMbIKaThes. Jlymalo, uTo Tebe He
MOHPABHUTCA TaM, He cpadoTaewmibcsd, W60 y HUX
ocobenHasi armocdepa...». I Torma ycrtpouncs s
TPaBMaToIoroM B MOCKOBCKYyK0  TOPOACKYIO
KIMHAYECKYI0 OonpHUIy 20. By 1yun caMbIM MOJIOABIM

B CTOJIMIIC 3aBCAYIOIINM TPaBMAaTOJOTMYECKUM
OTACJICHUEM, S HMECJI CYACTIMBYIO BO3MOXHOCTH
3aBCAYIOIIUM TPaBMaTOJOTHYCCKUM OTACJIICHUEM,

koHcyabTupoBaThcss ¢ YUUTEJIEM 1o TtakTuke

JeuyeHHs TOTO0 WM MHOTO MAIeHTa CO CJIOKHBIMU
nepenoMamu U aedopmanusiMu. Ero cosersl Bcerna
ObUTH OCCIICHHBIMH!

[Tocne no06poBoOIBHOIO yX0a Ha MeHcuro B 1970
rogy B CBs3M ¢ (u3mueckMMu Heayramu Bukrop
AJexceeBUY yBJIEKCS pecTaBpalei CTApUHHBIX KHUT
1 KYPHAJIOB, MEPEIUICTHBIM JEJIOM W JOCTHT B 3TOM
JUIT HETO HOBOM Jienie Oombimoro macrtepcrBa. U
BCIOMHHMJI 5 TEHHAJIbHOTO XUMHKa JImMuTpus
MBanoBn4ya MeHeneeBa, yBIEKaBIIerocs KOpoOKaMu.
PucoBan B.A. UYepHaBckmii mpeKkpacHO W Bcerna
NpOoCKJI Bpauel HAapuCOBaTh IEpeld OINepauuend Xomn
BCEH OIlepanuu.

B netnue mecausl UepHaBckue CHUMAIHU Jady B
IToamockoBbe, OO y HuUX He ObUIO cBoeil. S mor
Ipuexarb K HUM B TOCTH B JIF000€ BpeMsi C HOUJIETOM.
MHe o4eHb HpaBUIACh OKPOILIKA, INPUTOTOBJIECHHAs
3oeit HuxomaeBHoil. BooOmie, oHa Opuma mIempoii,
OmaropomHOH, yMHOU U 3a00TIIMBOI; XOPOIIIO BiIajena
KyJIMHAPHBIM HCKYCCTBOM.

Emé omma mTpux OONBIIOW TaKTHYHOCTH
UepHaBcKMX. Xo03i€BaMH Jadd Oblla CeMbi C
TPY3MHCKHMH KOpHsIMU. A y UepHaBckux OblIa 100pas
cobaka Otepu. M3BectHo, uTo xeHy Cepres
Opmxonuxua3e 3Banu Otepu. Iloaromy YepHaBckue,
1o npock6e xo3suHa aayu Camcona ["onmpuaze, cranu
Ha3bIBaTh CBOIO c00aKy He DtepH, a Teppu.

Korna xe onu 00a oka3bIBaINCh B OOJBHUIIE HA
JICYCHUH, TO KIIFOYM CBOEH KBapTHPHI OHU OBEPHIU
MHE, a TI0CJIe TOTO, KaKk BHKTOp AJleKceeBHY OCTaJICs
6e3 3ou HukonaeBHslI, 5 cTapaics yamie ObIBaTh y HETO,
paszensis ero 6esyrentnoe rope. JIro0oBb ApyT K IpyTy
y HuUX ObUla  CKa304HOH, pPOMAaHTHYHOH U
BO3BBIIICHHOW! ['OpbKO CO3HABATH, YTO HET ATHX JIBYX
OUYEHb JOPOTHUX JUIS MEHS JIFOAEH, HO yTemaeT To, 4To
OHHM OBLITH B MOEH ku3HH!

Buxrop AJexceeBUY ObUI YEJI0BEKOM
BBICOUAHIIENl  MOPAJOYHOCTH M aOCONIOTHOTO
6eckopbicTus. Takue ydeHble M y4WTelNs, MO-MOEMY,
CeTOJHsI, K COXaJleHHuto, B OonbiioM aedummre. S
CUACTIIMB, YTO MPOIIET acIUpanTypy y Hero! Cernas
nmaMaTh O HeM HaBcerza B moem cepuaue! Iloka Ml
XpaHAM B NaMsTH UMEHA U JCIHUS HAIINX Y4YHTeIeH,
MBI TOKE UMEEM IpaBoO cYMTaTh ceds X yueHukamu.
Hait bor, HaM cuibl W yMEHHUS OBITH JOCTOHHBIMHU
cBoux Benukux Yuutenei!

B Knaree I'mnmokpara ToBOpPHUTCA: «...CUYMTATh
HAy4yMBIIero MeHSl  BpayeGHOMY  HCKYCCTBY
HapaBHe ¢ MOMMH POAUTEJSIMHM, IeJUTHCH € HUM
CBOMMH [I0CTAaTKaMH, U B cJIy4yae He00XOIUMOCTH
NMOMOraTb €My B €ro HyAaX; ero IMOTOMCTBO
CYUTATH CBOMMHU OPaTHAMM, H 3TO HCKYCCTBO, €CJIH
OHH  3aXOTAT  M3y4YaTh, MNpeNnoAaBaTb UM
0e3B03Me3/1HO 1 (e3 BCAKOro J0rosopa...». Ero coin-
npogeccop-matemaTuk, CiaBa bory, He Hy:k1aeTcs
B Moeid momMornu!

Bukrop AnexceeBHMY HE TOJIBKO MHOTO YHTAal
MEIMIMHCKON W XYJ0KECTBEHHOI JHTEepaTyphl, HO
WMeNI CBOM MyAphle HacTaBieHus. Hike npusemy
HEKOTOPBIX U3 HUX:

«B wmemuuuHe Bcé ObIBaeT» (HYXHO OBITH
TOTOBBIM K JIFOOBIM HEOKUJAHHOCTSIM).
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«ITauMeHTa Hax0 caymatby (Haiite emy
BBITOBOPUTHCH, YTOOBI MOJIy4UTh MIOJIHY IO

nH(opManuIo H, KOTOPasi MOXKET BIIaJIEET TOJIILKO OH U
MOXeT OBITh MOJIE3HON B TUArHOCTHUKE).

«bepern mosicHMNy cMoJI0Ay» (He KiaHsHcs,
Geperu cBoe TOCTOMHCTBO).

«B3pocibIX He BOCHUTHLIBAIOT» (BOCIUTAHHUE
HY)KHO HadaThb C pOXXACHHSI, HE IBITAsACh YUIHUTh
B3pOCIIBIX OBITh HPAaBCTBEHHBIMH M YMHBIMH, W00
Benukui IlymkuH HactaBmsul: «M He ocmapuBait
rmynmay). Cam OH OBUI  [ENHKOM COTKaH U3
Hocronncts 1 Myapoct!

Ha 3aBepmiaromem »JTame MOaHHOW CTaTbU 4
HNONPOCHWICS B TOCTHU K CBhIHY YepHaBckoro -—
BBIJIAIOLIEMYCSl MaTeMaTuky, npodeccopy AJjekcero
BuxkropoBuuy UYepHaBCKOMY, KOTOpBIM 3aHHMAETCS
MaTeMaTHYECKUM HUCCIIEIOBAaHUEM U MOAEIMPOBAHUEM
uHTeIUIeKTa. CTEHBI M CTOJIBI KBAPTHUPHI TIEPEHOTHEHEI
HE TOJBKO XYHO)KECTBEHHBIMH KHHTaMH, HO TaKKe
KHUTaMH{ TI0 MaTeMaTHKe, (PU3NKe, TEXHOJIOTHH.

«OTen He yIHII MEHS )KU3HHU U HE TTOBIIHSI Ha MOH
BeIOOp. OH OBUI HEMHOTOCIOBHBIM M €r0 5
BOCIIpMHHMMaI Kak bora; He TOJIBKO €ro ciioBa, MBICITH
W peakiy ObUIM LIEHHBIMH, HO JJaKEe €ro MOJYaHUe s
BOCIPUHHUMAJI KaK a0COJIIOTHYIO IIEHHOCTb. ...

Cpenu IUIIOMOB U APYTHX JOKYMEHTOB B apXUBE
B.A.UepHaBckoro s Hamenl XypHal C KpaTKUM
ONHCaHWEM MAIEeHTOB, ONEPHUPOBAHHBIX UM, OTUET
KaeZpsl U OTTUCKH CTaTheW, UM OIYOJHUKOBAHHBIX.
Ux HyxHO OB XpaHUTP B apxuse Kadeapsl. U3
MHOXXECTB NO3/ApaBieHUl B cB3UM ¢ 70-1etuem
Bukropa UepHOBCKOTO NMpHBEAy JIMIIL BBIACPKKH U3
MO3/IPaBIICHUS KOJIJIET.

«Mbl 4ecTByeM Bac kak KpyHmHOro Y4eHOTo,
BBICOKOKBAJIM(DUITUPOBAHHOTO TpaBMaToJOra-
opToriesa u negarora. Bamr 601b110# U CIaBHBIN My Th
B COBETCKOM 3/IpaBOOXPAaHEHNH OT PSIOBOTO Bpaya 10
npodeccopa, pyKOBOAUTENS Kapeapbl TPaBMATOJIOTHH
W OpTOIIENMH BCErja OTJHYalcs JI0OOBBIO K Hayke,
3a00TOH O 37I0pOBBE COBETCKUX JIOAEH. BrI ciyxure
NPUMEPOM AaKTUBHOTO YYacTHsi B OOIIECTBEHHOMH
JKM3HH,  MYJpOTO  BOCHHTATENs  MOJOACKH...»
(Konnexmus xupypeoe u mpaemamonozoe HUH
uncmumyma ckopoti nomowu um CKaugocoecrozo).

«Bam OoraTblifi MHOTONETHHA HAYYHBIA U
KJIMHUYECKUH OMNBIT pabOTHl B TPaBMATOJIOTMH M
OpTOIeANH CHHUCKad Bam 3aciykeHHOEe yBaXX€HHE U
MPHU3HAHUE CPEIF MHOTOYHCICHHBIX Bammx y4eHuKoB
W TIOCIieToBaTeNe, K KoTOpsIM BEI Beersia oTHOCHTECH

C O/JMHAKOBO HEOOXOIMMOH TpeOOBaTEILHOCTBIO M
BHUMaHHEM. Bauiu Mypbie coBeTHl U yKazaHHs ObUIN
BCEra JUis HaC MCTOYHUKOM II0JIE3HOTO M TJIaBHOTO B
pabore u yuébe, NPUMEPOM NPUHLUIHAILHOTO W
0ecrnpHrCTPaCTHOTO OTHOLICHUS K OCTAaBICHHOH LIEITH.
[locTosstHHOE ~ cTpemileHHE K TOMCKY  JIyYILero,
COBEPIIEHHOTO " HEyI0BJIETBOPCHHOCTD
JOCTUTHYTBIM, YMEHHE BHIETh HOBOTO, M Tpe3Bas
OLICHKa BO3MOXHOTO cTand Bamum TBOpYeCcKUM
credo...». (Komrekmus kagedpvr mpasmamonouu,
opmoneouu U  BOEHHO-NONEGOU  Xupypeuu  2-20
Mockosckoeo  MeOUYUHCKO20 — UHCIUMYMA — UM.
H.U.Ilupozcosa u krunuueckon 6aszvl 4-ii eopoockou
OonbHUYbL). DTH  CIOBa HUMCIOT  HEMPEXOJsIee
3HAYEHHE JUIS JII0OOTO yUUTEIIsl BO BCE BpEMEHA.

[MoncrynHo 51 cTapaics COOTBETCTBOBAaTh Emy,
YTO HE BCETJla U HE BO BCEM yIAJIOCh, HO €CJIU ObI Obl1a
KnsatBa yuenuka o6 Yuurene, To mpodeccop Bukrop
AnexceeBu4 YEPHABCKHUH a0COIIOTHO
COOTBETCTBOBAI BCEM MOpaJIbHBIM "
npodeccrnonanpHpM kaHoHaM YUMUTEJISA! Wuorna
OH CHUTCS MHE.

Takue HHTeJJIEKTyaIbHbIe "
BBICOKOHPABCTBEHHbIE u
BbICOKONPOdecCHOHATBHbIEC JInunocrw, KaK
npogeccop Bukxrop Asnexceesny YEPHABCKUM,
00/1aropa;kuBaloT YeJ0Be4ecTBo!

JlutepaTtypa.
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AHHOTa].ll/IH. ABTOp KPATKO OIMMCBIBACT UCTOPHIO CO3JaHUA DHAOPOTC30B TaSO6eZ[peHHOFO CyCTaBa, a TaKKe

ouorpaduro npodeccopa KoncrantmHa CuBamia- pa3paboTyika HE TOJIBKO YHHKAIGHOTO B MHpPE IIETHHOTO

OHAONPOTE3a TaSO6eZ[p€HHOFO CyCTaBa, OPUTMHAJIBHBIX 3HAOIIPOTC30B KOJCHHOTO M JIOKTEBOI'O CYCTABOB, HO

TAKKEC KOMIIPECCUOHHOTO anrapara AJist KOJICHHOI'O CyCTaBa, IJIACTUH U H.ITI/I(I)TOB JJIA OCTCOCHUHTE3a IIEPCIIOMOB
KOCTCH.

Annotation. The author briefly describes the history of the creation of the hip joint endoprotheses, as well as

the biography of Professor Konstantin Sivash, the implementator of a unique one-piece hip joint endoprosthesis,

original knee and elbow joint endoprostheses, compression apparatus for the knee joint, plates and pins for

osteosynthesis of fractures.

Knrouesvie cnosa. Koncmanmun Cusawi, mpagmamono2us-opmoneous, aukuio3, apmpooes, SHOONpome3vl

maszobedpennozo,
KOMNPECCUOHHbII annapam.

KOJNIEHHO20 U JIOKmeeo2co Cycmaeoes,

60UH, KOCMHO-CycmagHou mybepkyaes, L[HTO,

Keywords. Konstantin Sivash, traumatology-orthopedics, ankylosis, arthrodesis, hip, knee and elbow joints
endoprostheses, , warrior, osteoarticular tuberculosis, CITO, compression apparatus.

IpeasicTropus cO3IaHUsA IHI0MPOTeE3a
Tazo0eapeHHOro cycrapa Cupama. TyromnoaByKHbII
WM aHKWIN3UPOBAHHBIM (HE TOABMXKHBIN) CycTaB
JIOCTaBJIET YEJIOBEKY OTPOMHBIE HEYI0OCTBO B OBITY H
Ha pabore. IloaToMy Bpaum ¢ [daBHUX BpeMeEH
CTapajJHuCh BOCCTAHOBUTH JIBHXKCHUS B CycCTaBax
pa3NMYHBIMKM  ONEepalMsMK, (UKCHPYS  KOCTHBIX
KOJITAYKOB M3 KOCTEH ueperna K TOJIOBKEe Oeapa WM
o0BOpaumMBasi CyCTaBHBIX IIOBEpXHOCTEH KocTei
cycTaBa KOHCEPBHPOBAHHOU OBIYbell OpPIOUIMHOM WITH
MOYEBBIM IIy3bIpeM. lcrmomp3oBanmn B KadecTBe
9HJIONPOTE3a POrOB OBIKOB M HOCOPOTOB, KaydyKa U
Jla’ke KOKCOBBIE OpexH. be3yciioBHO, 3TH onepanuu He
MOTJIM IPUBECTH K MOJIOKUTEIBHBIM HCXOJIaM.

B 1890 romy nemenknii xupypr Gluck usrorosmt
SHIIOTIPOTE3 TOJOBKH Oefipa M3 CIOHOBOHM KOCTH C €&
(dbenectpupoBanreM (TPOCBEPICHUEM OTBEPCTUH B
HOXKe KocTH). M1 3T0 He Morio He 3aBepmmTcs 6e3
HArHOGHUsl B T€ BPEMEHa OTCYTCTBUSI aHTHOHMOTHKOB,
AQHTHCENTHKOB U Hapko3a. Pa3paboTku »>HIOMPOTE30B
MPOJIOIDKAIOTCS JIO CHX MOP BO MHOTUX CTpaHax MHpA.

B 1932 rony amepukanckuii xupypr M. Smyth-
Peterson cospan KoJmaykoBBIM SHIONPOTE3 TOJOBKH
Oenpa rosoBkM Oeznpa W3 BHTAIMYMa (CIUIaB W3
koOanbTa, XpomMa ¥ MonuOaeHa). [1epBeIii TOTANBHBIN
sHponpoTe3 Tazobeapennoro cycrtaBa (ThC) cozman
R.W. Wiles ( 1938 r.) , a Dea Moor (1940 r.) co3nan
roJioBKy Oejpa u3 cruiaBa. A 6pates Judet uz dpanimn
(Judet J. and Judet R.) B 1946 romy paspabotaiu
MOJIMMEPHBINA  (AKPWJIOBBIM) JHIOMPOTE3 TOJOBKHU

OeIpeHHON KOCTH, HO B OTHAJICHHBIC CPOKU T'OJIOBKA
MPUBOAWIO K HWCTHPAHHIO XpAOIAa BEPTIYKHOH
BHaAuHBL. IloATOMYy HayaJUCh WMCCIEIOBAaHUS 110
pa3paboTke KOHCTPYKTHBHO JAPYIHX TOTAJbHBIX
SH/IONPOTE30B Ta300€PEHHOT0 CYCTaBa.

B 1951 r. anrmiickuii opronen MacKee G.K.
pa3paboTan TOTaNbHBIH SHAONPOTE3, COCTOAIIMH U3
OeIpeHHOr0 KOMIIOHEHTa M THe3/la BepTIyXKHOI
Brnaguubl. B John Charley B 1960 r. npumenun
TOTANBHBIA 3HAOMPOTE3 Ta300eIpPEeHHOI0 CYyCTaBa,
COCTOSIIMA M3  TMOJMMEPHOM Yallku  BBICOKOH
IUIOTHOCTH  JUISI ~ BEPTIY)KHOW  BHATUHBI U
METaNIMYEeCKON HOXKKH ¢ rojoBkoil. Ha MmeanunHckom
pBIHKE TIOSABHJINCH 0oOJee COTEeH JSHIOMpPOTE30B
pasnmuuHbiXx Gopm, ¢upm u aBropoB: Delee J.G.,
Thompson A., Gruen N.A., DePuy, Zimmer Biomet,
Srtyker, Maloncy W.J., Harris W, Mylier M.E.,
Biomet, Zulzer, Eska, Medical Bezmoska, Smith and
Nephew, Jonson and Jonson, , Illeprepa S1.1., Mypa-
HUTO, Muebsua A.J1., Kannana A.B., Bupa6osa C.B.,
Kopuunosa H.B. Mosmosuua M.A., Hlepmepa A.1.,
3aropoanoro H.B., «Tpex-3 Komno3ura» u T.1.

Koncrantun CHUBAIIL Jlaypeat
Tl'ocynapcteennoit npemun CCCP u npemun Cosera
MunuctpoB CCCP, npodeccop Koncrantun Cuar —
aBTOp TMEpPBOTO B MHpPE IEIbHOMETAJUINIECKOTO,
0ecIIeMeHTHOTO, HEPa3beMHOTO, TOTAJIBHOTO
SHJIONPOTE3a C METalo- METAUTMYECKUM  y3JIOM
BpallleHWsT W IIPeccoBO («mpecc-pury») MmocaaKon
MmpoTe3a BO BEPTIYXHYIO BIAAWHY BO BpeMs
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orepanu. Takoro HepazbeMHOI0 SHAONPOTE3a HE
OBLIO JT0 3TOTO B MHpE.

51 3Ha1 3TOrO XpPabpOro BOMHA, CMEJIOr0 XUpYpra,
TCHHUATBHOTO WHXXEHEpa, nzobpeTarens u
KOHCTPYKTOpa, Jla)K€ acCHCTHPOBAJI €My BO BpeMs
HEKOTOPBIX ero omeparusax! OH ObUT OYeHb JTOOPHIM,
OTKPBITBIM W JKU3HENIOOMBBIM  YEIOBEKOM, HE
pa3nugan JoAel Mo HAlMOHAIBHOCTH M BEPOBAHHSAM,
100 OB BBIIIE 3TOTO U3BEYHOTO IIPUMHUTHBA.

K. CuBamm—3amMecTuTe/ b KOMAHAMPA MOJIKA.
N3 Koworoma Cymckoit oOmacte YKpawHBI, Tae
pommics Kocrsa (1924 r.) cemps CuBamia nepeexana B
IToaMockoBbe. YUMIICSs OH OTIIMYHO U PAHO MPOSBIUI

uHTepec K TexHuke. Ilo OKOHYAaHMM  IIKOJBI
Koncrantnn CuBam  noctynuil B MOCKOBCKMI
TEXHOJIOTHUECKUH HHCTUTYT JIeTKOU
MNPOMBIIIJIEHHOCTH, HO TIOocie Hadaida Benukoi

OTeduecTBeHHOW BOMHBI OH TOOPOBOJIBIICM BCTYIIMI B
Kpachyto Apmuio n ygacTBoBai B 00siX mpu 000poHE
MockBBI, a 3aTeM OKOHYWJI YCKOPEHHBIH Kypc
Pszanckoro nexoTHoro yummina. ITocne yunnmma ero
HalpaBWIM 3aMECTHTENIEM KOMaHIWpa TIIOJKa B
Bpsammay. B ouepemnom Goro Koncrantma CuBamr
OBUT TSKENIO paHeH M JABa AOJITHX JeT Jeuwicsd B
Pa3IMYHbBIX FOCIUTAISIX, YTO MOOYAMIO €ro K BEIOOpY
npodeccuio Bpaya riaBHON mpodeccueil KU3HU U OH
moctynaer B 1-#  MOCKOBCKUH  MEIUIIMHCKUN
HUHCTUTYT, KOTOPBIN yCHenHo okoH4n1 B 1949 rony.

Hayynasi fesaTeJJBHOCTH M HM300peTEHMA.
K.M.CuBam Hadan paboTats XHpypromM B MOCKOBCKOM
Hay4HO-HCCIICI0BATEILCKOM HHCTUTYTE TyOepKyJesa,
rae Koncraatina MutpodanoBud pazpadoran B 1950 T.
HOBBI METOJ] PE3eKIMU M apTpoje3a KOJIEHHOTO
CycTaBa npu TyOepKyJIe3HOM TOHHTE c
HCIIOJIb30BaHHEM KOMIIPECCHOHHOTO amnmapara
COOCTBEHHO! KOHCTPYKIHH.

Brepseie B CoBerckom Coroze mpOIECCH
pemapaTuBHOW pereHepamud TIy04YaToil KOCTH B
pe3eLUpOBaHHbIX dMU(H3aX KOJIEHHOTO CycTaBa ObUIN
n3ydens! K.M.CuBamiom B 3KkCIiepuMeHTE Ha cOOaKax.
Iocre 3ammThl KanauaaTckoit auccepraimu (1959 r.)
Y M3JJaHUS IByX MOHOTPa(Uii 10 KOCTHO- CyCTaBHOMY
TyOepkynesy K.M.CuBam mepemen Ha pabory B

aproputeTHeld B CoBerckom Coroze  Hay4yHO-
UCCIENIOBATENbCKU ~ HMHCTUTYT  XUPYPTUYECKOH
anmapatypel ¥ uHCcTpyMeHToB (HUMUXAU) u

OJIHOBPEMEHHO padoTai Xupyprom B OompHUIE No 40
r. MOCKBBI.

B HUMNXAW KM. CuBam pa3pabaTsiBai
TTACTHHBI, MHTpaMeyUISIpHbIE ITAGTHI "
JIUCTPAKIIMOHHO- KOMIIPECCHOHHBIE TIUIACTHHBI, a
TaKXKe TOTAJIBHBIH SHAONPOTE3 ST BOCCTAHOBIICHHS
MOJIBIDKHOCTH B Ta300€APECHHOM CyCTaBe, CO3JaBall
Oonpmoll HAOOp WHCTPYMEHTOB Ui OIlepanuid Ha
KOCTSIX M mo3BoHOo4HMKEe. 1 B 1959 ron BmepBbie B
CCCP KoncrantuH MutpohaHOBHY  BBITTOTHUI
ONepauyio TOTaJbHOIO SHAONPOTE3UPOBAHUS MPHU
AQHKJIO3UpYIOIIEM  cHnoHamioaptupure  (6ose3Hu
bexTtepeBa) ¢ OTCYTCTBHEM JBIKEHUS B 00eHx
Ta300eIPEHHBIX CyCTaBaxX.

WccnenoBanuss u wm3odperenns K.M.Cusarmra
MOJBEPTaliiCh KOJJIETAaMH OCTPAaKH3MY, CUHUTas €ro

MOJXO0J, MEXaHUCTHYECKUM, HE HalpaBiIeHHBIM Ha
9THOJIOTHIO Hexyra, Ho KoncrantnH MutpodanoBuy
HE CYHMTAJl BO3MOXKHBIM TPATHTh BPEMsI Ha JAUCKYCCHH,
a eme c Oonplled HHTEHCUBHOCTBIO MPOJOJIKUI
MacmTaOHbIe HayuyHBbIE, TEXHHUYECKHE u
xupyprudeckue paspabotku. Ha 3acenanue HaydHOTO
o0ImecTBa OpPTONENOB-TPABMATOIOTOB  MOCKBEI U
MockoBckoit oOmacté (B ayOUTOPUH  IETCKOH
OOBHUTIBI UMCHH OunaToBa) CTOPOHHHK
Kyaccudeckor opronenuu M.Jl. Muxenbman paToBai
3a apTpoje3 Ta300eIPEHHBIX CYCTaBOB y OOJIBHOU C
JBYXCTOPOHHHM KOKCOapTPO30M. KoncTrantun
MurtpodaHoBHY ¢  YJIBIOKOH CHIPOCHI  KOJUIETY-
ONMOHEHTAa: «-YBaxaembli Makc  [laBbigoBuy!
Moxere cebe NpPEACTaBUTh JKU3Hb JKCHIIMHBI C
JIByXCTOPOHHUM apTpoae30M Ta300€APEHHBIX
cycraBoB?». OT HEOXHMJAHHOCTH, HPOCTOTHI U
3HAYMMOCTH BOIpPOCAa BHAYaje B 3alle HACTYIHIa
THIIMHA, a 3aTeM IIOCICIOBAIM AIUIOAMCMEHTHI
on06peHus sHnonpoTe3za Cupara.

Jaxe Ha nepsoMm EBpomelickoM cummnosuyme
(1954 r.), MOCBSAIIEHHOM apTPOILIACTUKE TPH KOCTHO-
CyCTaBHOM TyOepKyie3e apTpOIIacTHKEe He Ccpasy
HOHSUIM MEepCHeKTHBY HOBOro HampasieHus. Coppeib
(Sorrel)  Ha3Banm  3aMeHy  AHKHJIO3UPOBAHHOTO
Ta300€APSHHOTO CyCTaBa IOCE €ro TyOepKyJIe3HOIro
MOPaXXCHUsI «OMACHEUIIEeH yTouen».

Heine exxerogno B mupe npousBonsat 2 500 000
omepanuii Mo  3aMeHe  (IHIONPOTH3OPOBAHUIO)
Ta300€JPEHHOTO CycTaBa IPH €ro 3a00JIEBAHUAX M
mepenoMax, a TakkKe TMpH IOCTTPaBMATHYECKHUX
JedopManusIx U OMyXOJICBBIX HOPAKEHHAX.

Cepbe3Hylo 03a00YCHHOCTh CETOIHS y KOJIIer
BCEr0 MHpa BBI3BIBACT HEOOXOIMMOCTH IMOBTOPHBIX
omepanuii  (PEMHIONPOTE3UPOBAHNE) B CBI3U C
HarHOGHHEM paHbl, paclIaTHIBAHHNEM U IIEPEIOMOM
HOXKHU DJHJONPOTE3a, BBHIBUXOM TOJIOBKHM IpOTE3a H
HEePUIIPOTE3HBIMU nepenomMamMu  Oexpa. Ot
OCJIOXKHEHHUS HAOJIONAIOTCS MPU  HCIOJIBb30BAaHUH
SH/IONPOTE30B T000H KOHCTPYKIMHU. BBIITN OHU M IpH
NpUMeHeHnn sHjomnpore3a CuBama TOXe, XOTS
OTZAENbHBIC NAalMeHTHl XWJIM BIIOJHE KOM(OPTHO C
3TUM 3HIonpoTe3oM B TeueHue 20—30 ner. Heine
sHonpoTe3 CuBaiia crall My3eHHBIM SKCIIOHATOM, HOO
MOSIBWJINCh HOBBIE KOHCTPYKIMH W KOMIIO3UTHBIC
MaTepualsl, yHUKaJbHbIE  CIUIABBI, a  TaKke
Ka4eCTBEHHAs KepaMHKa, YTO MTO3BOJIMIIO U MO3BOJISAET
co3maBaTh 0Oojlee  COBEpIICHHBIE  SHAOIPOTE3HI,
WTU(THI U UTACTHUHBI.

Padora B ILUTO. Tropuecku Hambosee
yenemabM 11t K.M.CrBarma oxa3aioch NpHrIalieHne
ero  aumpektopoM  lleHTpambHOTO  WHCTHUTYTa
TpaBmarosoruu u oproneanu (LIUTO), akagemukom

AMH CCCP, mnpogeccopom M.B.BosnkoBeiM Ha
pabory pyKOBOAUTEIEM HAyYHO-TEXHUYECKHM
ornenoM LUUTO c¢ xnununyeckumu koiikamu. B LIUTO
KM.CuBamr cobpan KOMaHIy W3  OJIApPEHHBIX
€IMHOMBINUICHHUKOB, TANAHTINBBIX WH)XEHEPOB U
TpaBmaTojoro —  opronenoB: B.C.boponkuH,
H.®.Koxnn, A.M1.AHTOHOB, K.M.llepeno,
B.®.®uwinmomikun, b.II.Mopo3zos, I'.E.IlapmyTus,
B.®.I'ypus, 10.I''’ Xopanos, 10.JI.Ianmpo,
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A AKosanee u  E.M.JTyces. B OnbITHO-
skcnepuMmenTansHoM npennpusatun [IUTO Bmecte ¢
VMH)KEHEpaMu KM. CuBam TIPOAOIHKUII
COBEpPILEHCTBOBATh JHJONPOTE3, €3AUI B PETUOHEI
CTpaHBI C [T0Ka3aTeIbHBIMU ONEPALUSIMHU H JICKLIUSIMU.

IlepByto OIepaLuIo o TOTaJIbHOMY
sHponporesupoBanmio K.M.CuBamr mpoenr B 1959
roxy. B 1965 r Ha ocHOBe COOCTBEHHBIX HCCIIEIOBAaHHUN

KM.CuBam  ycmemrHo — 3alIMTHI  JTOKTOPCKYIO
muccepramuio, a B 1969 T emy OBUIO TPHCBOCHO
MOYETHOE 3BaHHWE «3aciy’)KeHHBIH HU300peTaTens
CCCP».

Bwmecre ¢ copataukamu K.M.CuBai coznanu He
TOJNbKO Ooraredmmii W  €JUHCTBEHHBIH  My3eH
Coserckoro Coro3a o TpaBMaTOJIOTUU U OPTOIEIUH,
HO U TpH OosbIInX 1a00paToOpHii: MO TPaBMaTOJIOTHH,
OpPTONEAMH W TPAHCIOPTHOW HMMOOWIM3alUHU, B
KOTOPBIX pa3padaThIBasM IIACTHUHBI TSI CTAOMIBHOTO
OCTEOCHHTE3a N3EIHS U3 TUTAHA U PACCACHIBAIOIIUXCS
MaTepuagoB, SHAONPOTE3bl KOJEHHOTO M JIOKTEBOTO
CyCTaBOB, ~MHOTO Ba)XHOTO ¥  HOBOTO IS
TpaBMarogornu ¥ opromexun. COBMECTHO ¢
npodeccopom —oHK0I0roM C.T.3amenmuHpIM — co3aamu
CEpHUI0 SHAONPOTE30B U MAlMEHTOB C KOCTHBIMHU
ONMyXOJSIMH, a COBMECTHO C  IpodeccopoM
I0.H.I'yaymaypu (opromen) co3mal MeTAUTMUECKHUX
UMIUIAHT 11 auadusa mieda npu eé nedekre.

K.M.CuBamr 6bl1 AMHAMHYHBIM H JI€ATEIHHBIM
opTornenoM u uzodperarenem. OH-aBTop 50 anmnaparoB
u 60 m3oOperermii, 200 HayunbIx myOmumkarnuii. [log
€ro pyKOBOJCTBOM 3aniuiieHs! 10 KaHIUIATCKUX U 1BE
JOKTOPCKHE IHCCepTaluy. B 310Xy «onTHMHU3anum»
3TOr0 yHUKaJbHOTO My3es «lcropus pasButns
TpaBMaTOJIOTUU u opTonenuu B CCCP»
JUKBUAMPOBAIM M Bce OCIIGHHBIE OSKCIOHATHI
BaysroTcst B noaBaie LITO. TleyanbHO M TO, YTO B
Poccun HeT OONBIIOrO TOCYZApCTBEHHOTO My3es
MEIUITIHEIL.

«KoncrantiH MutpodaHoBud ObUT 0EPKUMBIM
U O4YeHb JesTeNbHbIM u3o0peratenem. He crmamkas
Obl1a ero XKHU3HB, U BEPOSITHO, OT 3TOTO M XapaKTep ero
TO)Ke He OBUI CIHaJAKUM, HO OH OBUI OONBIINM
ontuMuctoM. C OaroJapHOCTBIO XpaHIO B CepAle
naMsaTh 0 HeMm! 3ameyaTenbHO, YTO MBI IIOMHHM O
HalllUX BEJIMKHX yUHUTENsX, K00 Oe3 3TOro JIETKO CTaTh
MaHKypTamMH 0e3 pojga W 1mIeMeHm». (YdeHHK
K.M.Cusama- noxtop bopuc Mopozos u3 N3pans)

B unbopmannonno-cripaBounoi kaure «\Who is
Who» 1o opronenuu («Kto ects Kto?)» u3 Poccuun
BHECEHBI JIMIIb FMEHa TPOMX ydYeHBIX n3 Poccum:
I'N.Typuepa (OCHOBOTOJOXHHKA OPTONEANH B
Poccum), I'.A.Mmmzapoa n K.M.Cusamra. 3aciyra K
M.CuBama mnepex MUPOBOM TpaBMaToOJIOTHEH U
opTorneaneit B pa3paboTKe W BHEIPEHHS UM IIEPBUYHO
YKPEILIIeMOro TOTaJIbHOTO 0ecIIeMEeHTHOTO
9HJIONPOTE3a Ta300ePEHHOr0 CyCTaBa THTAaHOBOTO
crutaa BTS5-1 ¢ Merano- MeTaNIMYECKUM  Yy3JI0M
TPeHUS M3 KOMOXPOMa, H3TOTOBICHHOTO METOJIOM
MPEIM3UOHHOTO JIUThSI C TMPECCOBOU («mpecc-huT»)
TEXHUKOM  mocagku  (MIPOYHOTO  YKPEIUICHHS)
BEPTIYKHOHM 4acTH SHIIONPOTE3a 10 3aKPYIHBAIONIECH

METOJUKE BXOXAEHUS €€ B KOCTHYIO CTPYKTYypYy
BEPTIYXHOH BIaJUHBL.

Onponpore3 CuBamia NHOTy4YHI aBTOPCTBO H
MHUpPOBOE IPHU3HAHUE, OH ONEPHUPOBal MALUCHTOB C
HCIIOJNB30BaHUEM CBOEro 3Hpompre3a B 47 cTpaHax
Mupa 1 Bo Bcex pecnyoimkax Coserckoro Corosa. B
1971 rogy CHIA npuobpenmn y CCCP nunensuro Ha
n3roroBieHus sHponpore3a Cuama. Ero m3bpamun
YWICHOM aBTOPUTETHOro MeXayHapoIHOro oOIecTBa
opronenoB-tpaBmaronoroB (SICOT), seicTymanm c
JOKJTaZaM{ BO MHOTHX HAIIMOHAJIBHBIX, PETHOHATBHBIX
u MEXTyHapOIHBIX HaY9IHBIX dopymax
TPaBMaToJIOr0B-OPTONE0B, N3/1a] MOHOTpaduu.

B 1974 rony K.M.CuBam coBMECTHO ¢
B.H.I'ypreBbimM, M.U.IlanoBoM, A.A.KoBaneBbiM u
E.M.IyceBoiM Ob1  ymocroeH ['ocymapcTBeHHOM
npemun CCCP 3a pa3paboTKy M BHEApEeHHE B
MEIUIMHCKYIO MPAaKTHKY W MPOMBIIUICHHBIH BBIITYCK
SHIOMPOTE30B, a B 1990 . (yke MOCMEpTHO) BMecTe C
TpyIoi Bpadel 1 MHKEHEPOB eMy Oblia IpHCysKAeHa
npemust Coseta MunuctpoB CCCP.

OnHaXAbl B MaBMIbOHAX Mapka «COKOIbHUKAX)
MBI B/IBOEM IIUTM 110 IAaBWIBOHAM MeEXIyHapOoJHOMH
BBICTaBKHU «3apaBoOXpaHEHHE». B paszene
«TpaBMaToOrus U OPTONEAUS», YBUICTH, YTO KTO-TO
JIEpKUT B pykax sHmomnpoTe3 Cupama. KoHcTaHTHH
MurpodanoBuu crnpocui: «-Uro ckaxere?». ['omoc
ero Obul rpoMkuM. Bee obOepHynuch, U koitera (oH
okasaics u3 CIIIA) otBeuaer «-O, keit! Cynep! A k1o
aBTop?». KoHcrantnH MurpodaHoBud ¢ yibIOKO
yKka3an Ha ce0s. AmepukaHer (K COXKaJCHHIO, HE
3ampcan ero HWMEHH) BOCTOPXKEHHO TIOXKal pPYKy
CuBamry u mnpocun pazpewenue npuiitu B LIUTO,
YTOOBI TOCMOTPETHh TEXHOJIOTHIO U3TOTOBJIEHUS CTOJb
YHMKAJIbHOTO  JSHJAONpOTe3a M  IO3BOJIUTH €My
y4acTBOBATh BO BpeMs orepanun
sHpomnporesupoanusi. K.M.Cuain monpocui TocThs
3aBtpa xe npuiiti B {UTO. IIponoikuTenbpHoii Oblia
ux Oecema. Kaszamoch, 4TO OHH OBUIM JAaBHUMH U
no0peiMu  ipy3bsimu, 160 cam K.M.CuBam Obut
KOMMYHHKa0EIbHBIM YEJIOBEKOM.

Puma KoncrantunoBna Jluxau, crpajaaBmas
Bonesnr bextepoBa U XoauBmIas yke Ha JIBYX
SHJIONpOTE3aX Ta3o0eapeHHoro cycraBa Cusaria,
m3nana e kuurd («CuBam- Ham Bor»» u «JlHew
OeccreTHBIX HET») O XHUpYpre M CBOMX UyBCTBaX H
nepexxuBaHusx. K coxaneHMio, HET KHUTH O
KM.CuBame B cepun X3JI mw He cHUM
JIOKyMEHTaJbHOTO (uibMa 00 H5TOM BBIJAIOIIEMCS
n3obperatene. He mpucrano moTomMkam ObITh, HE
MTOMHSIIIMMHU CBOMX BEJIWKHX MPEIKOB!

Ha nanrpo6bue CrBaria BBICEUEHBI €TI0 JIIOONMEBIE
cioBa: «fI cnenan Bce 4TO MOT, IyCTh APYTUE CAEIAI0T
6osbiie...». OH caenman MHOro, o4eHb MHOro. OH
3aUTHI MHP OT (paliM3Ma W TOCBSITHII XHU3HB IUIS
OCBOOOXICHUS YeJI0BEUECKHX CyCTaBOB oT
CKOBAaHHOCTH, NPHUAAB KOM(OPT M PajgoCThb >KU3HH
CTpajaiblaM. byJaeM TIIOMHHTP HMMEHa BEIHKHX
MIEPBOIPOXO/IEB [0 CEPHAHTHHAM TPaBMATOJIOTHH U
opromennu, MO0 JHUIIb CTOS HA IUIEYaX THTaHTOB,
MOXXHO H HYXHO CO3/laBaTh HOBOe, Ooiee
coBepIeHHOe. biaromapHO CKIOHHM TOJOBBI Hepen
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N3MEHEHHUE BHOXUMHUYECKHNX MOKA3ATEJIEA JPO30®NI HE®TEYCTOMUYNUBBIX
JIMHUM B 3ABUCUMOCTH OT YCJIOBUM COAEPKAHUSA

Yangirova Liana Yanurovna

5th year student, Tyumen State University
Petukhova Galina Alexandrovna
Professor, Doctor of Biological Sciences

CHANGES IN THE BIOCHEMICAL PARAMETERS OF DROSOPHILA OIL-RESISTANT LINES
DEPENDING ON THE CONDITIONS OF THEIR MAINTENANCE

AHHoTanus. B pabore mpoBeneH aHamu3 BIusSHUS HeTH Ha OHMOXMMHYeckne mokazaTenu Drosophila
melanogaster JUHMNA, pa3TUYAOMUXCS M0 HEPTEYCTOHIMBOCTH. BBUIO MPOBENEHO MCCIIENOBAaHUE COJNEPIKAHUS
MPOAYKTOB TEPEKHUCHOTO OKHCICHMS JIMIHIOB: COJACpXKAaHWE THUEHOBBIX KOHBIOraToB, ocHoBaHmi Ilnddoda,
KapOTHHOUAOB W AKTHBHOCTHU HNEPOKCHUAA3bI, YTO IMO3BOJISCT IMPOAHAJIM3UPOBATH W3MCECHCHUC OHOXHMHUYECKHUX
IoKazateiei y ,HpO30(1)I/IJ'I Ipyu U3SMCHCHUN YCJ'IOBI/Iﬁ COACPIKaHUs.

Abstract. The paper analyzes the effect of oil on the biochemical parameters of Drosophila melanogaster
lines that differ in oil resistance. The content of the products of lipid peroxidation was studied: the content of diene
conjugates, Schiff bases, carotenoids, and peroxidase activity, which allows us to analyze the change in
biochemical parameters in drosophila under changing conditions.

Knroueswie cnosa: He(j)meycmoﬁquga;z JUHUA, UHAOANMUBHbLE ycuosust, ouenosbie KOH®Blo2canuvl, OCHOBAHUA

Hlughgpa; nepoxcuoasa; KapomuHouowl.

Keywords: oil-resistant line; inadaptive conditions; diene conjugates; Schiff bases; peroxidase; carotenoids.
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Brenenne

B paborax H. B. BypkoBckoro Ha npocTedmmx [ 3,
c. 170] u JI. J1. T'amouku Ha Bogopocisx [5, c¢. 80] Obuia
MoKa3aHa BO3MOXXHOCTb aJanTanuu K
HeOIaronpusTHHIM YCIIOBUSIM cpenpl. Ecnu
aJIalTallMOHHBIA TIpollecC y Kakoro-inmbo BHIa HE
HaXOOWUTCSI B  PAaBHOBECHOM  COCTOSHHH,  TO
SBOJTIOIUOHUPOBATH MOXKET BeCh OHOIIEHO3 (MHOTA - C
HETATHUBHBIMH TIOCIICICTBHSAMH) JaXe B CTaOMIIBHBIX
YCIIOBHAX OKpYyXaromiei cpensr [4, c. 51].

B wuccnenoBaHmsax, MpoBeAEHHBIX Ha Kadempe
SKOJIOTHHI u TeHETHKH, ObLTa BBEIBEJICHA
HeTeycToiuMBast JIMHUA MyX-Ip030(HII, CIOCOOHBIX
HE TOJBKO BBDKMBATH, HO U PA3MHOKATHCS B YCIOBHAX
BBICOKOI KOHIIGHTpalMy HedTH: Ha MONyJeTalbHON —
5% u 2,5%. B paborax I'. A. Ileryxosoii [9, c. 172]
MOKa3zaHa ajanTalus OJTUX MyX, I[pH JACHCTBUH
He(Te3arps3HeHUs U BO3BpaTe K YCIOBUSIM CTaHIapTa.
OCHOBHBIE TIOKa3aTeNH JKU3HEACITEIBPHOCTH MYX
BHIIUIA HAa YPOBEHb KOHTPOIL (HE OTIMYAIOTCS OT
craagapra) K 60-70 TIOKOJEGHHIO CONEpXAaHHUA B
ycroBuAX HedTezarps3HeHus. B HacTosmmee Bpems
MYXH, COJICpIKaIINeCs, KUBYIIAE U PA3MHOKAFOIIIHECST
B HedTe3arps3sHéHHOI cpene, npouutn Oonee 600
IIOKOJICHU! pa3BUTHSL.

Wnrepec npe/cTaBisIa BO3MOXXHOCTb
IMMpoaHaJIN3UupOBaATH 6I/IOXI/IMI/I'~ICCKI/IC IIOKa3aTcJiu U
AQHTUOKCHUJIAHTHBIE CHCTEMBI KJIETOK MyX-Apo3odu,
a/IaliTUPOBAHHBIX K HEPTSIHOMY 3arpsi3HEHHIO, U Y MyX

HedTeycToHYHBO#MA JIMHUY, nepeBeIEHHBIX B
WHAJANTHBHBIE YCIOBHS (YUCTYIH0 IHUTATEIbHYIO
cpeny).

MeToanl HccJIe0BAHUSA

Hcnonp3yemble B X0/1€ SKCIIEPUMEHTa BAPHAHTEI:

* Kanron — C, cogepxammuiicss Ha CTAaHIAPTHON
nutarensHoi cpeze (K)

*  Myxu, aJalITUPOBAHHBIE K
KOHIleHTpauu HepTH B cpee (01)

e Myxu, aianTupoBaHHbIe K 5% KOHIEHTpallUn
Hedu B cpene (02)

*  Myxu, aJalTHPOBAHHBIC K 2,5%
KOHLIEHTPAIlMM, HO TNepecakeHHbIE Ha YUCTYIO
nUTaTeIbHYI0 cpeny (MHajanTuBHbie yciaoBwus) (03)

e Myxu, aZanTHPOBAHHBIE K 5%
KOHILICHTPAIlNM, HO TNepecakeHHbIE Ha YHCTYIO
nUTaTeIbHYI0 cpeny (MHajanTuBHbie yciaoBus) (04)

2,5%

Amnanus CHEKTPOPOTOMETPUIECKOTO
OIpENeNICHUs] COJEPKAHUS JUEHOBBIX KOHBIOIATOB
NpOBOJWICA IO craHaaptHod Meroxuke T. .
AprembeBa, A. K. XKepebuosa, T. M. Bopucosuua
[1, c. 197]. Ananu3 omnpeneneHue CoAepKaHUA
ocuoBanuii ludda [10, c. 72 — 73] u onpeneneHus
AKTUBHOCTH TIEPOKCHAA3HI [6, c. 52] (MeTox oCcHOBaH
HAa W3MEPEHUH ONTHYECKOW IUIOTHOCTH IIPOIYKTOB
peaknuy, 00pa30BaBIINXCS MPH OKUCIICHUH TBAasKOJa
3a OIpeaeNIEHHBIN TPOMEKYTOK BPEMEHHN ) TIPOBOIIIICS
no cra"paptHoi metoguke A. A. Illeenosoii, H. b.
[onsHCKOTO. AHANMM3 ONpeneNeHUus] KOHIEHTPAINN
KapaTuHOMZOB — 1o Mertoguke B. B. Kapnayxosa
[7, c. 240].

Craructuieckyro o0paboTKy JaHHBIX TPOBOIMIN
10 CTaHJAPTHONW METOAMKE IPU MOMOIIM NPOrpaMMBbl
Statistica. /locTOBepHOCTh pa3innuyuii, CpaBHHUBAEMBIX
pe3ynbTaToB BBIIBWIM 1O t Kpurepuio CTBIOIEHTA.
Pasmiaus cauTanm CTaTUCTHYECKH TOCTOBEPHBIMU IIPH
p>0,95.

Pe3yabTaTsl Hcc/ieqoBaHuii U UX 00Cy:KIeHHE

Wzyunnu mokazarenn MyX, JXHBYIIHX COTHH
MOKOJICHWH B  YCIOBHUAX HE(PTE3arps3HEHUs, U
BO3BpAlLICHHBIE B CTAaHAAPTHBIE YCIOBHA — YHCTYIO
NUTATeNbHYI0 cpely (MHAJaNTHBHBIE  YCIIOBHSA).
W3ydyenne OHMOXMMHYECKHMX IIOKa3aTeled y Myx
HO3BOJIAET IIpOaHaIN3UPOBATh yYpOBEHb
HOBPEKIAEMOCTH  KIETOK, PETUCTPUPYEMBIX  II0
nepekucHoMy okucineHuto sunugoB (IIOJI), u
CHCTEMBI 3aIUTHI, PETHCTPUPYEMBIX MO aKTUBHOCTH
MEPOKCHUIIA3bI U KAPOTUHOUIOB [8, 32 c].

OmauMm u3 BaxkHbIX nponykroB I1OJI saBnsercs
IUCeHOBBIe KOHBIOTAaTHl (puc.l). OHH  SBISIOTCS
TIEPBUYHBIM IIPOYKTOM TIPH MOBPEKITAEMOCTH KIECTOK
npu JieficTBUU 3arpA3HAIONINX BEIIIECTB
[2, c. 134 —135].

VY MyX, XpOHHYECKHU COAEPIKAIINXCS HA YCIOBHUIX
HeTsIHOTO 3arpsi3HeHHs, CTa0HIM3UpoBasiachk pabora
KJIETOK U BKJIIOYMJIMCh T€Hbl HE(TEyCTOWYHMBOCTH, a
IpH MIEpeBO/Ie B yCIOBHS, CTAaHIApTHBIE JJIs HUX paHee,
HO CTaBIIWEC WHANANTHBHBIMH, PE3KO IOBBIIIACTCS
MMOBPEXKIAeMOCTb. B Xome  IKH3HEAEATEIbHOCTH
MO0Ka3aTeIN JUEHOBBIX KOHBIOTATOB U 'y JTUHUM 2,5% u
Yy MyX, aJanTHPOBAHHBIX K 5% copepkaHust He)TH B
cpelie, IPEBHIIIAIOT TOKa3aHU KOHTPOJISL.
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Ba PUaHTbl SKCNepUuMeHTa

Puc.1 Codeporcanue Ouenogbix KOHBI02AMO8 y MyX HeQmeyCcmouuusblx JUHUL U MyX, HeqhmeyCmoudugblx IUHUL
8 YCNIOBUAX YUCMOU NUMAMENbHOU Cpedbl
Ilpumeyanue:
A - cmamucmuuecku docmogephvie pasnudus Mexcoy 8apUAHMAM SKCnepUMeRma npu nepegooe 8
uHadanmueHwvle ycious

OcHoBanus  llludda  (puc.2)  sBusArOTCA
BTOPUYHBIMHU MIPOLyKTaMH OMOXMMHYECKHUX
noBpexxaeHuii B kiuerke. [lpu  mepeBome B
WHAJaNTHBHBIE  yclioBus  ocHoBanusi  lludda
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pearupyloT 3HAuYMTEeNBHO CHIbHee. HempepsiBHOE
HakoruieHne ocHoBaHui Iludda necradbmmmsmpyer
MeMOpaHbI U JECTPYKTHBHO BIIHSIOT Ha KIICTKH.

02 (5%) 03(2,5% Ha K) (5% Ha K)

BapuaHTbl 3KCNepumeHTa

Puc.2 Cooeporcanue ocnosanuii LLluggpa y myx nepmeycmouuusolx IuHuil u Myx, Hepmeycmouyuesix JUHUU
8 YCILOGUSIX YUCMOU NUMAMENbHOU CPedbl

B KJICTKax B OTBET Ha BO3HHUKAKOIINEC
HNOBPCIKACHUS BKIIOYAKOTCSA MEXAaHU3Mbl CHCTEMbI
aHTHOKCHZ[aHTHOﬁ 3allMThI, HeﬁIpanmonume

BO3HUKIIIUE B KIJIETKE TMEPEKUCU. OTH (HEepMEHTHI
KaTAIM3UPYIOT  JETHAPOTEHH3alHi0  (OKHCIICHHE)
pPa3NIUYHBIX BEHIECTB B TNPUCYTCTBHH IEPEKHCH
BOJIOPO/1a, KOTOPas IEHCTBYET KaK aKIeNnTop BOIOpOIa
U IpeBpallaeTcs B BOLY B XOJA€ JaHHOW XMMHYECKOH

peaxumn. [lepokcunaza — aHTHOKCUIAHTHBIN (PepPMEHT,
HO HECMOTPS Ha BBICOKHIA YpPOBECHb, (EPMEHTOB
HEJIOCTaTOYHO JIJIs HEHTpalm3aluy MOBPEKICHUN
(puc.3), dro CBHIETENBCTBYET O  3HAYUMBIX
OMOXUMHUYECKUX HepecTpoikax B KIIETKax
He(TCYCTONUMBRIX JNHHHUN MyX TIpH IIepeBoje B
WHA/IaTUBHBIE yCIOBHS.
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Mepokcnaasa, ycn. ea/mr 6eska
w

, =

K 01 (2,5%)

02 (5%)

*A

03 (2,5% Ha K) 04 (5% Ha K)

BapuaHTbl aKCnepumeHTa

Puc.3 Codeporcanue nepokcudasvl y Myx, Heghmeycmoudusblx IUHUL U MYX, He@hmeyCmouyussix JUHUL
8 YCNOBUAX YUCOU NUMAMENbHOU Cpedbl

Kaporunouns 3alUIIAI0T KJIETKH oT
MOBPEXICHUNH M YKPEIUIAIOT HMMYHHYIO CHCTEMY.
[IpennonoxurensHo, MpU  MEpeBOJe B UYUCTYIO
MUTATEeIbHYI0  Cpely  aJanTHBHBIE  MEXaHU3MBbI
YBEIMYHMBAIOT COJEpPKAaHHE KapOTHHOUIOB, YTOOBI

60

50

o

o

KapoTtuHougsl, ycn. eg/mr 6enka

BOCCTaHOBUTH opranusM. Cojiep)kaHue KapOTHHOUIOB
B Myxax Jpo3o(duiax yBeIM4YMBaeTcd NapajuielIbHO
YBEJIMYCHUIO KOHLEHTpauuu HedTH B cpenme, Ha
KOTOPOH OHU COJepKaIUCh (puc.4).

40
30
20
-1

K* 01(2,5%) 02(2,5% Ha

03 (5%) 04 (5% Ha
K) K)

BapMaHTbl IKCNepuMmeHTa

Puc.4 Codepoicanue kapomunoudos y myx HepmeyCcmouuugbix IUuHUM U MyX, Heghmeycmouuuesix AuHUl
8 YCIOGUSIX YUCOU NUMAMENbHOU Cpedbl

Takum 00pa3oM, B CBS3M C JUIMTCIBHBIM
HaX0XXICHUEM npo3odut B YCIIOBUSIX
He(pTe3arps3HEHUS,, B KIETKAX HE MPOSIBIISIOTCS

Hapymenus. [IOJI w aHTHOKCHIAHTHBIE CHUCTEMBI
paboTaroT Ha YpOBHE KOHTPOJI. BrICOKas akTHBHOCTH
KaTaja3bl U KapOTMHOUJOB CBUIETENILCTBYIOT O TOM,
YTO MIYT MPOLECCHl JIMKBUAALUU HAPYLUIEHUH — 3TO
MOMOraeT UM BBIKHUBATh. ITepecTpoiika
OMOXMMHUYCCKUX TPOIECCOB W OTCYTCTBHE HE(PTH
BBI3BIBACT AHCOANIaHC B KJIETKAX, KOTOPBIH, BEPOSTHO,

MNPOMCXOOWI M TNpU  TEepeBoje MyX  Ha
He(TEe3arps3HEHHYI0  Cpely  HECKOJIbKO  COTEH
MOKOJICHUH Ha3aJl.

BobiBoabI

IIpoBenénHble nccneqoBaHus MO3BOJISIOT ClIeNIaTh
CJIeTyIOIIHE BHIBOJIBI:

1. Copepxanue mnpoaykroB I1OJI: nueHOBBIX
KOHBIOTaTOB u OCHOBaHUU udda y
He(TEYCTONUNBBIX JINHIH BBICOKH B YCIOBHUS YHUCTOMN
MUTATEILHON Cpenbl, OJHAKO OONBIMUN BKIATL B
aJanTalui0 W BBDKWBAaHHWE  JAPO30GMI  BHOCAT
KapOTUHOUJIBL, KOTOpPBIE B YCIIOBHSIX
He(Te3arpss3HEHUS COXPAHSIFOTCS Ha BEICOKOM YPOBHE.

2. OtTcyTCcTBYeT MOBPEXIAEMOCTh KIETOK ¥y
aIalITHPOBAHHBIX K HedTe3arps3HEeHUI0 MyX, HO MPH
IepeBOic B WHANANTHBHBIC YCIOBHS OHa pPE3KO
MOBBINIACTCSI, IEPOKCHAA3a AaKTHBHPYETCS, HO e€
HEJIOCTATOYHO JJI1 HEUTpaIu3auu noCaeICTBUM.
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Qunuan 9Y00 BO «Meouyunckuii ynusepcumem « Peagus»
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AnHoTanus. 3a00aeBaHMs KOXKH BOJIOCHCTOM YaCTH TOJIOBBI MPEACTABISIOT BAKHYIO MEUKO-COITUATBHYIO
npo0bsieMy, CBSI3aHHYIO C IIMPOKOW UX PACIpPOCTPaHEHHOCTHIO W 3HAYMTEIHHBIM BIMSHHUEM Ha KauyeCTBO KU3HU
yenoBeka. OHU cOCTABISIOT 110 4 % OT 0OIIETO KOJINIECTBA KOXKHBIX 3a00ICBaHUIMA.

Tepamus 3a0oneBaHUl BOJOCHUCTOW YacTH TOJIOBBI OMpeAeNsseTcs BUAOM 3aboneBanus. Psj 3aboneBanuii
mpeIycMaTpuBaeT MPUMEHEHHE MECTHBIX JIGKapCTBEHHBIX mpemapartoB. OQHON M3 JIeKapCTBEHHBIX (opm,
MNpeAHa3HAaYCHHBIX JISI MECTHOT'O IPUMCHCHUS, ABJIAIOTCA IAMITYHU JICKAPCTBCHHBIC.

HaCTOHH.[a?[ CTaThbsl IIOCBAIICHA PAaCCMOTPCHUIO (I)YHKHHOHaHLHOﬁ XaPAKTCPUCTUKHA BCIIOMOT'AaTCIIbHBIX
BEIICCTB B TCXHOJIOT'MHU HlaMHYHeﬁ JICKapCTBCHHBIX.

Abstract. Diseases of the skin of the scalp are an important medical and social problem associated with their
wide prevalence and significant impact on the quality of human life. They account for up to 4 % of the total number
of skin diseases.

Therapy of diseases of the scalp is determined by the type of disease. A number of diseases involve the use
of local drugs. One of the dosage forms intended for topical use are medicinal shampoos.

Knrouesvie cnosa: ﬂekapcmeeyubzﬁ wamnymsv, 60J10Cbl, 3aboneeanus 60.J10C, maccuqbukauuﬂ JleKapCcmeeHHblX
wamnymeul

Keywords: medicinal shampoo, hair, hair diseases, classification of medicinal shampoos

BCIIOMOI'aTCJIbHBIC TOM YUuCJIC

B otaenbHyi0 nekapcTBeHHYI0 (OpMy IIaMITyHH
JIEKapCTBEHHBIC OBUIM  BBIAEIEHBI OTHOCHTEIHLHO
HenaBHO. B I'ocynapctennyro @apmakomnero X1V (I'd
XIV) O6mas (apmakoneiiHas CTaThs
(0ODC).1.4.1.0041.18 BBeneHa B NEHCTBUE TOJBKO |
nekabpst 2018 rona.

[[lamryHH JIEKapCTBEHHBIE - 3TO JKHJKas WU
MSITKasi, JISTKO BCIICHHWBaeMasl JiekapcTBeHHasi (opma,
comepxamas (apManeBTHYECKYI0 CyOCTaHIMIO |

BEIIECTBA, B
MIOBEPXHOCTHO-aKTUBHBIC,  IpeJHA3HAYEHHAs AN
Hapy>KHOTO NPUMEHEHUS IyTeM HaHECEHHs Ha BOJIOCHI
U KOXY TOJIOBBI U MOCIIEAYIOIIEr0 CMBIBAHUS BOJIOM.
[ITamMIyHE MOTYT TIPEACTaBIATE COO0I PacTBOPHI,
CYCIICH3MH, OSMYJBCHH, a  TaKkKe  SBIATHCSI
KOMOWHHUPOBAHHBIMH AUCIIEPCHBIMU CHCTEMaMHU.
[MMamMmyHn mpencTaBiasioT coboi  oawH U3
Hanboiee KPYITHOTOHHAKHBIX MIPOAYKTOB
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(hapMareBTHYCCKONW TPOMBIIIICHHOCTH M PBIHOK HX
MIOCTOSIHHO PacTeT.

Ocoboe 3HaYcHHWE B MEIMIMHCKOW IPAKTHUKE
3aHMMAeT pa3paboTKa JICKAPCTBCHHBIX IIAMITYHEH,
KOTOpBIC 3 (PEKTUBHO PEIIAIOT HEKOTOPBIC MPOOIEMBI
BOJIOCHUCTO YaCTH TOJIOBEL.

B cBs3uM ¢ 3TMM IENBIO HACTOSIIEH CTaTbU
SIBIIIETCS.  PACCMOTPEHHE JICKApCTBEHHOW  (OpMBI

KagectBo Ka)KJ0ro BHJA amMnyHen
perinaMeHTHpyeTcss HOPMaTHBHOM JIOKyMEHTalueH,
npuBeaeHHON Ha puc. 1 [1-4].

Jns  mamMnyHed  JIeKapCTBEHHBIX — Ba)XKHBIM
HOPMHUPYEMBIM TIOKa3aTelIeM SBISIETCA COJEepKaHUE
(hapMaKoNoruuecky akTUBHOHM CyOCTaHIMM, KOTOpOe
OOBIYHO BBIPAXKAIOT 100 B %, TNOO B MI/MII.

B cocraB miaMmyHe#l JIEKapCTBEHHBIX BXOIAT

[IAMITYHH JICKAPCTBEHHBIC M NPUMCHEHHE MIaMIyHel  (apMakoJIOrWmdeckd  aKTHBHBIE  CYOCTaHIMH U
JIEKApCTBEHHBIX B KayecTBe  JIEKAPCTBEHHOI'O  BCIIOMOTATeNIbHBIE  BEIIECTBAa, B  TOM  YHCIE
[penapaTa B MEIULUHCKOM NMPaKTUKE. IIOBEPXHOCTHO-aKTUBHBIE, OKa3bIBaroIIe
B HacTosiee BpeMs B '0Cy1TapCTBEHHOM peecTpe  TEpaleBTUYECKOE  ACHCTBHE:  JIEKapCTBEHHBIE U
nekapctBeHHbIX cpenctB  ([PJIC) mnpucyrcTByroT — JiedeOHbIe (KocMeleBTHUYecKue). DyHKIIMOHATbHAS
0003HaUCHHS JICKAPCTBCHHBIX (DOPM: «IIAMITyHB» U  XapaKTCPUCTHKA  BCIIOMOTATCIBHBIX  BCIIECTB B
«ILIaMITyHb JIEKapCTBEHHBIM» peuentype IaMITyHel JIeKapCTBEHHBIX MpeJICTaBIeHa
Ha puc. 1.
COCTEE DIaTyEeE
TMEEEDCTESHEEDD

| Eoza oasmesssay Kerosomazon, smemfazon, MHDPOETOEOMIMEE, COMHE

IMEE3 H CEMSEI, C8p3, MHPHTHOH [HEES, (EHIHANOELE

EHCIOTE, MIPEETOHE, CETOIIHEPOEC, RECOTE,

| e e THPOETOHEANAMEE, VEQSOEIEE A0 0TI

SETHEHLIE ERINECTER TPHMOEEMAMET Oy LT,

Hatpes maypericymedar, ESTPHT AEyPeTCymOar B Hx

|| IloEen=HOCTHO-EETHEHER CMECH ¢ MOHOITEEOMEMEDOM M JHITIECMIEMEIOM, 3

EemecTES (TIAR) TAECEE — OPOMMUOSTAMEEMBOOM  EHDEEI  EECIOT

EQEOCOEQND ALECTA B Op.

Tlomemo=per [OHE IR POMHEOE,

CTOVETYPHPOSIEERIE CONOMMLISDE! SFPECIATOE H T.O

HacTo, Ha OCHIEE MEYPHICYIEDATS HATPHA IPEMSETT

E KETeCTES IATVCTHTEMRE — XWOPHI  HITPHE

[ JEryCTRTEH (imEapD, XTIOpEN HATPHS MOEST DDEREATE NC0pPOIHEED

[PETYTIRTOPE] ETIROCTH) ESTHOHHOTO DOMELEPE E3 EQADCEE H TEM  CEAGDM

IpSMETCTECESTE  OPOAEMSHIED  KOENHIOIHDYHIHETD
shdekTa.
Jdox  mpescoofpaseeD;  DOSMOTVESS  33TVCTRITEIDEME
AEMZOTCE CTR3pET HITpes H EMESEl CTeSPHEEOEOH
EHCIOTEL

. Perymarope: pH

Eromotsl {MAMOEEEE, MOT0THAL, OPTeOoCopHIT) HIH
DET0EH  (TEOPOOMECE  EETPEE,  MOHO-  HIH
TP TEENIEMEH].

KoecepeaATs

Tlpsmzommete  GempsoPmol sEcmorzy,  DAIDRL-
THEIHTIHE, I3 0HIAHETE AP EMET,
1S THITHIOTHETDIHET {METHIT-T0 IEE OTHAE CUTEECE ),

napadessr, R0k TaHT.

Epacyrrems

CT 14700, CI 13510, CT 19140, CT 42000, CT #0730 =
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| ApoaaTHIETOPE
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EEIOECTES

[TeprawyTpoEE EEIMSCTER
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Puc. 1. QynxyuoHanvHas xapakmepucmuka 6CHOMO2AMeNbHbIX 8eujecms 8 peyenmype wamnyHel

JIeKapCcmeeHHblX
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B TocynapcTBeHHOM peecTpe JIeKapCTBEHHBIX dapmakonorndeckuii  aQdexkr  gocruraercs
cpeacts  (I'PJIC) mnpencraBneno 9 mpemaparoB  HOpUCYTCTBUEM B IIAMIIyHE — M3BJICYEHUN U3
HIaMIyHeil. IIpaxkTudecku BCE LIIAMITyHH,  JIEKAPCTBEHHOTO PacTUTENILHOTO CBIPbs u
3apeructpupoBaHuble B [PJIC u  OONBIIMHCTBO  CHHTETHYECKMX  (papMaleBTHUECKHX  CyOCTaHLIUH
Je4eOHbBIX HIaMITyHeH, MPUCYTCTBYIOLINX B  (NMUpPUTHOH IMHKA, KETOKOHA30J], CaJIMLMIOBas
ACCOPTHMEHTE alTeK M MOJB3YIOIMXCS HauOosbineil  kuciora u 1p.) [7].
MOMYJIPHOCTBIO HACENICHHUS, 3TO CPEJICTBA OT MEPXOTH. N3BecteH  cmoco® — JedeHMs — JEMOJEKO03a,
Hawnbomnee ynpaBiaseMbM (paKTOpOM B IATOTEHE3€  3aKIMIOYAIONIMHCS B WCIONB30BAHUM  MIAMITYHS

TIEPXOTH ABISIETCS YHCICHHOCT Tprubka Malassezia, B
CBSI3U C 9TUM HanbOIIee 9acTO PHMEHSIIOTCS CPEACTBA,
obOnajaromue  CIOCOOHOCTBIO — PETYIHPOBATH  €T0
KOJINYECTBO.

B kauyectBe (PapMaKOIOrMYECKH  aKTUBHBIX
CyOCTaHIIui, IPUMEHAEMBIX B JICYEOHBIX IIAMITYHSX OT
[EPXOTH, UCTIOJB3YIOTCsI CYyOCTaHIMH, OTHOCSIIIUECS K
pasHbIM KJIaccaM XUMHYECKHMX COeJMHEeHHH. Muorue
(bapMakoJIOrMIecKy akKTHBHbIE CyOCTaHIMK 008 1a0T
LATOCTATHICCKUM, ceb0CTaTHYECKIM u
OTLIENYIINBAIOMINM IeiicTBHeM. Bee atu cyGeraHunm
IEHCTBYIOT Ha OCHOBHBIC MEXaHH3MbI 00Opa30BaHUs
nepxotd. Jlisi MOCTIDKEHHSI CTOMKOro pe3yibrara
[POM3BOAUTEITH HCIIONB3YIOT KOMOHMHALIHIO
HECKOJIBKUX KOMIIOHCHTOB.

JIEKapCTBEHHOTO, KOTOPBI B KAYECTBE JICKAPCTBECHHBIX
CPEZCTB COAEPKHUT JETOTh OEpPE30BBIH M SKCTPAKTHI

JIEKapCTBEHHOTO ~ PACTUTENIBHOIO  CBHIPbS: Yepempbl,
POMAIIIKH, TIMKMBI B BepOeHsI [8].
[IlammyHH ~ JI€KapCTBEHHBIE  INPEICTaBJICHEI

npernapaTaMi Kak UMIIOPTHOTO, TaK U OT€YECTBEHHOTO
MPOU3BOJICTBA B Pa3IMYHBIX ()aCOBKAX U JTO3MPOBKAX.
B 67% mammyHedl JeKapCTBEHHBIX OCHOBHOM
(hapMaKOJIOTHYECKH aKTUBHOW CyOCTaHIIMEH SIBIISCTCS
KETOKOHA30J1.

Ha poccuiickom QapmMamneBTHIECKOM pBIHKE
NPUCYTCTBYIOT TakXKe LIaMIyHH OT MEPXOTH
Pa3IM4HbIX IPOU3BOAUTENEH, HE 3apErUCTPUPOBAHHBIE
B I'PJIC, B cocraB KOTOpPBIX BXOIAT aKTHBHbBIE
(apmaneBTHYecKHe cyOcTaHIun (Tabm. 1) [6].

Tabmuna 1
KoMno3unmnoHHblii cocTaB IaMMyHeil 0T NePXOTH
Bo3moxHOCTB Homu-
HazBanue ®dapmarieBTU-YeCKast Twun BoJtoc o
—— WCHIOJIb30BaHUSI HaJIBHBII
HHaMIyR <y Hetsm bepemeHHbIM Cyxue Kupusie 00BbeM, MJI
Vichy Kerokonazon Or12 - + + 200
JIeT
Cysbcena Cynbbu ceneHa + — — + 150
Kerokonazon KerokoHazon + + - + 150
Ilo
Husopain Kerokonazon - KOHCYJIbTALIH - + 60
Bpaua
ArepaHa [Tupoxron OnaMuH + + + + 250
Houclzi;maﬂ Keroxonazon + + - + 250
[Mpumeuanust: «+» BO3MOYKHO HCIIOJIE30BATh; «—» 3allPEHICHO NCIOJIB30BaTh
Cormacao TI'®d XIV  O®C.1.4.1.0041.18 obopymoBaHHEeM SIBIISIFOTCSI MIpUEMHBIE u
TEXHOJIOTHSI TIPOM3BO/ICTBA IIAMITYHEH 3aKJII0YaeTCsi B MPOMEXYTOUHBIE EMKOCTH; PEaKTOp C MEIIaJIKOH,
pacTBOpeHNH (papMarieBTHUECKON CyOCTaHIIMK B BOJe  HAcOoChl. [l  yHakoBKM TOTOBOH  IPOAYKIMH

OYMIIEHHOH ¢ 00aBIEHHEM ITOBEPXHOCTHO-aKTHBHBIX
BEIIIECTB, 3arycTuTenei, CTaOMIN3aTOPOB,
apomaTu3aTtopoB,  Kpacuteneit u  ap.  Ecim
(apmarieBTHYECKasT CYOCTaHIMsS HE pacTBOPSIETCS B
BOJIE OUMIIEHHOHW, TO €ro BBOJIT B COCTaB
JICKapCTBEHHOI'O Tperapara B BHIE CYCIICH3UH WIIU
SMYJIBCHU.

B mpomecce  mpousBojcTBa  IIaMItyHei
CYCIIEH3MOHHOTO, a TaK)Ke KOMOWHHMPOBAHHOTO THIIA,
JOIDKeH ObITh oOecrieueH HEOOXOAMMBIH pazmep
YacTHII IUCTIEPCHOH (ha3bl.

[pu BBIOOpE KOHKPETHOMI CXEMBI
BOJIOTIOJITOTOBKU Ha (bapmareBTHIeCKOM
NPEeANpPUSITHA HEOOXOAMMO YUYUTHIBATH PeE3yJIbTaThI
aHaJM3a MCXOJHOIM BOABI M HMMEIOIEeCs B HAINYUU
obopynoBanue.

CwmenBaHue OTZEJbHBIX MHIPE/INEHTOB
HIaMITyHeH MPOUCXOIUT B 3aBUCUMOCTH OT UX (pusnko-
XMUMHUYECKHX CBOWCTB. OCHOBHBIM TEXHOJIOIMYECKUM

HeoOXoAMMa JIO03MpOBOYHAs MalllMHA JUIs pa3inuBa
IIaMITyHS ¥ aBTOMAT JUIsI HAKJIEMBAaHUS STHKETOK.

KagecTBo mammyHei JeKkapCTBEHHBIX BO MHOTOM
OTIpeIeNIIeTCs CTaueil CMEINBAaHMS HHTPEIUEHTOB B
peaxTope.

BriBoabI

B T'ocymapcTBeHHOM peecTpe JEeKapCTBEHHBIX
CPEICTB MpeACTaBIEHbl 9 MpemnapaToB IAMIIyHEH
neKapcTBeHHbIX. B 67% maMmyHeill neKapCTBEHHBIX
OCHOBHOH (hapMaKoJIOTHYeCcKH aKTUBHOM cyOcTaHIHei
SIBIIIETCS KETOKOHA30J, KOTOPBIA MpUMEHseTCs s
JeUCHUS NEPXOTH.

VYcraHoBneHa (yHKIHOHAIbHAS XapaKTEPHUCTHKA
BCIIOMOTATENBHBIX BEUIECTB B PELENType HIAMITyHEH
JIEKapCTBEHHbIX. B cocTaB IamMmyHeH BXOIAT BOJA
OYMINICHHAS, CHHTETHYECKHE IOBEPXHOCTHO-aKTHBHEIC
BEIIECTBA, 3aTyCTUTENH, PEryysaTopsl pH, KOHCepBaHTHI,
KPaCHUTEIH, apOMaTH3aTOPbI, OTAJIECIIMPYIOIIHE BEIIECTBA,
COPACTBOPUTEITH /WA COTFOOMITI3aTOPEL.
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B xawectBe  (hapmMakonoruyeckod  aKTUBHOU
cyOcranieli B Jie4eOHBIX LIAMIYHSIX OT IIEPXOTH
UCHOJIB3YIOT KETOKOHA30, KIIMMOAa30J1, MUPOKTOHOJIAMHH,
COMM IMHKa M CeJeHa, cepa, IMPUTHOH IIMHKA,
CAJMIWIOBAs KUCJIOTA, MUPHKTOH, OKTONHUPOKC, JETOTh,
MHUPOKTOHAJIAMUH, YHACLMICHAMHUIOTIPOITIIT
TPUMOHHYMMETOCYIb(]AT.
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CARDIAC REMODELING AND URINARY NAG LEVELS IN PATIENTS WITH CHF OF
ISCHEMIC ORIGIN.

Abstract. The relationship between cardiac remodeling in patients with CHF with glomerular-tubular
changes in the kidneys is still insufficiently studied, and the question of the relationship of urinary NAG with
parameters of cardiac remodeling remains open. The Aim: To investigate the relationship between the biomarker
of tubulo-interstitium NAG in urine with parameters of cardiac remodeling in patients with CHF of ischemic
origin.

Materials and methods. The study enrolled 50 patients with CHF of ischemic origin I1-1V FC. Patients were
divided into 2 groups depending on the concentration of NAG. In the first group (n=29) the NAG concentration
was greater than 37.7 ng/ml, in the second (n=21)- less than 37.7 ng/ml. Patients with CHF of ischemic origin
without and with tubulo-interstitial injury (according to the concentration of NAG in urine) probably didn’t differ
in age (p=0,201), height (p=0,246), weight (p=0,690), body surface area (p=0.071). All patients underwent
Doppler echocardiography on a device "Esaote MyLab Eight" (Italy) and enzyme-linked immunosorbent assay for
urinary NAG (SEA 069 Hu, Cloud-Clone Corp., USA), sensitivity <0.54 ng/ml.

Results. The mean urine concentration of NAG in the first group was 48 (46; 88) ng/ml, in the second group
- 22 (16; 29) ng/ml. Groups of the CHF patients with elevated and normal levels of urinary NAG didn’t differ
statistically in creatinine (0.110+£0.023 mmol/l vs. 0.110+0.018 mmol/l (p=0.883)); glomerular filtration rate by
CKD-EPI (p=0.791), MDRD (p=0.976), and Cockcroft-Gault (p=0.054), linear and volumetric parameters of the
left and right ventricles, left atrium, wall thickness, and myocardial mass index, types of LV geometry, parameters
of systolic and diastolic LV function. The vast majority of patients in both groups had eccentric hypertrophy (69%
vs. 62%; p=0.608) and diastolic dysfunction by type of relaxation disorder (45% vs. 57%; p=0.406).

Conclusion. There are no significant changes in the structure and function of the heart in patients with CHF
of ischemic origin associated with changes in the concentration of urinary NAG. Urinary NAG didn’t show
associative pathogenetic links with cardiac remodeling in patients with CHF of ischemic origin.

Key words: Cardiac remodeling, Chronic Heart Failure, urinary NAG, Cardiorenal syndrome, diastolic
dysfunction.
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Introduction. Cardiorenal syndromes (CRS)
describe concomitant bidirectional heart and kidney
dysfunction in which one organ initiates, prolongs
perpetuates, and / or accelerates the deterioration of
another. Classification, diagnosis and treatment of CRS
with heart failure remains the focus of modern research
[18].

Chronic heart failure (CHF) has been shown to
lead to chronic kidney disease (CKD). Usually CHF
and CKD coexist, and it is difficult to determine which
of the two disease processes is primary. Damage to the
renal tubules is observed in patients with CHF due to
tubulo-interstitial injury by renal tissue hypoperfusion
or due to a damaged glomerular filtration barrier [3].

The Digitalis Investigation Group trial found
subclinical CKD in 45% of patients with CHF, which
was associated with a higher level of hospitalization
and mortality[7]. Renal dysfunction (RD) in heart
failure causes adverse effects and often restricts
aggressive diuretic therapy. The applying of
cardiorenal biomarkers is useful not only in prognosis
but also in optimizing treatment tactics, depending on
the types of CRS and the phenotype of CHF [4].

Modern cardiorenal biomarkers provide valuable
information on early signs of heart and kidney damage,
recovery, and long-term consequences. Determination
of creatinine changes falls to meet the criteria for early
diagnosis of acute kidney injury (AKI) due to a
significant time lag of 24 to 48 hours, and dependence
on muscle mass and age of patients[5], which makes it
impossible to carry out timely corrective therapeutic
measures. [13].

N-acetyl-B-D-glucosamidase (NAG) - is a
lysosomal enzyme with a molecular weight of 130-140
kDa, derived from proximal tubular cells, is not filtered
through the glomeruli and indicates damage to the
proximal tubules of the kidneys when detected in urine.
Urine  NAG is considered a relatively simple,
inexpensive, rapid, and noninvasive reliable marker for
detecting and monitoring renal tubular damage /
function in a variety of settings. Urine NAG is
evaluated in patients with acute kidney impairment,
used to predict deterioration in renal function and
mortality in patients with CHF. Cardiorenal
biomarkers, especially NAG, are associated with higher
mortality in patients with CHF, even with preserved
glomerular filtration rate (GFR)[6]. However, the
diagnostic potential of NAG to identify a particular
phenotype of cardiorenal syndrome is limited because
NAG levels also increase in diabetes mellitus and
hypertension[14].

As a result, the issue of an involvement of tubulo-
interstitial injury marker NAG in urine in the processes
of cardiac remodeling in patients with chronic heart
failure remains open.

The aim: To investigate the relationship of the
biomarker of tubulo-interstitial injury NAG in urine
with parameters of heart remodeling in patients with
CHF of ischemic origin.

Materials and methods: The study was
performed on the clinical basis of the Department of
Propaedeutics of Internal Medicine, Radiation

Diagnostics and Radiation Therapy ZSMU in the
cardiology department of the City Hospital Ne6,
Zaporizhzhya, in accordance with the standards of good
clinical practice and principles of good clinical
practice. The study protocol was approved by the
Ethics Committee of Zaporizhia State Medical
University. After signing the informed consent, 50
patients with CHF of ischemic genesis Il-1V FC were
enrolled into the study. The diagnosis of CHF of
ischemic origin was established in accordance with the
Recommendations for the diagnosis and treatment of
chronic heart failure (2017) of the Association of
Cardiologists of Ukraine and the Ukrainian Association
of Heart Failure Specialists [16]. Doppler
echocardiographic examination was performed on the
device "Esaote MyLab Eight" (Italy) according to the
standard method with the definition of baseline
parameters [17]. Patients were divided into 2 groups
depending on the concentration of NAG. For the level
of NAG in urine, the cut-off point was> 37.7 ng/ml
(area under the ROC curve 0.649; 95% CI 0.501-0.779;
p = 0.133), sensitivity 63.6%, specificity 69.2%. In the
first group (n = 29) the concentration of NAG was
greater than 37.7 ng/ml, in the second (n = 21) - less
than 37.7 ng/ml. The average concentration of NAG in
urine in the first group was 48 (46; 88) ng/ml, in the
second group - 22 (16; 29) ng/ml. Patients with CHF of
ischemic origin with urine NAG greater or less than
37.7 ng / ml didn’t differ significantly in age (p =
0.201), height (p = 0.246), weight (p = 0.690), body
surface area (p = 0.071). The level of NAG in urine
(ng/ml) was analyzed using an ELISA kit (enzyme-
linked immunosorbent assay) (SEA 069 Hu, Cloud-
Clone Corp., USA) following the manufacturer's
instructions based on Diagnostic Center “Medlife-Bio”
(Director - Ostashinskaya O.S.). The sensitivity was
<0.54 ng/ml. The measurement range of the kit was
1.56 - 100 ng/ml with a variation of the internal analysis
coefficient <10%.

Statistical processing of the material was
performed using the software package Statistica 13.0
(StatSoft, USA), license number
JPZ8041382130ARCN10-J. The normality of the
distribution of quantitative traits was analyzed using
the Shapiro — Wilk test. The parameters that had a
normal distribution are given as the arithmetic mean
and standard deviation (M £+ SD). For indicators that
had a distribution that differed from normal, descriptive
statistics are given as the median and lower and upper
quartiles - Me (Q25; Q75). Quantitative indicators in
the groups were compared using Student's criteria (for
the normal distribution of traits), Mann-Whitney (for
the distribution of traits other than normal). The critical
value of NAG was established by ROC analysis
depending on the cumulative endpoint (death, ACS,
stroke, gradient HF). The difference at p <0.05 was
considered statistically significant. All tests were
bilateral.

Results: We didn’t find a significant difference
between linear and volumetric parameters of the left
and right ventricles, left atrium in groups of patients
with CHF with and without injury of the tubulo-
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interstitium depending on the concentration of NAG.
The groups of patients with CHF with elevated and
normal levels of NAG in urine didn’t differ statistically
in terms of wall thickness and left ventricular

myocardial mass index. There were also no differences
in the proportion of types of LV geometry (table 1). The
vast majority of patients in both groups had eccentric
hypertrophy (69% vs. 62%, (p = 0.0.608)).

Table. 1.
Types of LV geometry in patients with CHF with normal and elevated levels of NAG in urine
Types of LV Group of patients with CHF with a normal Group of patients with CHF with an elevated
geometry level of NAG in the urine, n=21 level of NAG in the urine, n=29 p
Normal 10 % (3) 10% (2) 1.0
geometry
Eccentric 0 0 0,6
hypertrophy 69 % (20) 62 % (13) 08
Concentric 0 0 03
hypertrophy 14%(4) 24% (5) 70
Eccentric 0 0 0,7
remodeling 7%(@2) 5%(1) 73
Concentric 0 0
remodeling 0% (0) 0% (0) 10

Parameters of systolic function of the left ventricle
(LV EF 50.71 = 17.10% vs. 55.55 + 17.73%,
(p = 0.263); dP/dt 893.50 + 505.40 mm Hg vs. 752,90
+ 280.49 mm Hg (p = 0.281); S 7.64 £+ 3.00 cm/s vs.
5.50+1.29 cm/s, (p =0.203); S 1at 8.75 £ 1.71 cm/s vs.
5.00+ 1.30 c/s, (p=0.467); TEILV 0.49 + 0.19 ppm
vs. 0.63 £ 0.28 ppm, (p = 0.432) in patients with CHF
of ischemic origin with tubulo-interstitial injury
(according to NAG in urine) didn’t differ significantly
from similar parameters in patients with CHF of
ischemic origin without tubulo-interstitial injury.
Groups of patients with CHF with elevated and normal
levels of NAG in urine didn’t have a statistically
significant difference in LV diastolic function

(E/e” medial 13.86 + 7.02 vs. 11.46 £ 6.13 (p = 0.829);
E/e’ lat 8.37 £ 5.17 vs. 7.36 = 2.27, (p= 0.992); mean
E/e "10.13£6.59 vs. 8.65 £3.24, (p=0.753); ¢” medial
6.66 = 2.59 cm/s vs. 5.81 £2.02 cm/s, (p = 0.149); ¢’
lateral 9.71 + 3.48 cm/s vs. 8.10 + 2.00 cm/s
(p =0.130)). The vast majority of the CHF patients with
regardless of the level of urinary NAG had diastolic
dysfunction by type of relaxation disorder (45 % vs.
57 % (p=0,406)), with a slight predominance of the
proportion of "pseudonormal” diastolic filling of the
left ventricle (38 % vs. 19 % (p=0,154)), in the CHF
patients with elevated levels of NAG in the urine.
(Table 2)

Table. 2.

Types of disorders of diastolic filling of the left ventricle in patients with CHF with normal and elevated
levels of NAG in the urine.

Types of diastolic Group of patients with CHF with a Group of patients with CHF with an

dysfunction of LV normal level of NAG in the urine, n=21 elevated level of NAG in the urine, n=29 P
None 0% (0) 0% (0) 10
Type of relaxation 0 0 04
disorder 45% (13) 57% (12) 06
“Pseudonormal” 0 0 0,1
type 38% (11) 19 % (4) 5
Restrictive type 17 % (5) 24 % (5) ZZ’

Groups of CHF patients with elevated and normal
levels of NAG in urine also didn’t differ statistically in
creatinine concentration (0.110+ 0.023 mmol/l vs.
0.110 + 0.018 mmol/l, (p = 0.883)); glomerular
filtration rate by CKD-EPI (p = 0.791), MDRD
(p =0.976), and Cockcroft-Gault (p = 0.054).

Therefore, our research didn’t identify significant
changes in the structure and function of the heart in
patients with CHF of ischemic origin associated with
changes in the concentration of NAG in the urine. Like
KIM-1, urinary NAG didn’t show associative
pathogenetic links with cardiac remodeling in patients
with CHF of ischemic origin.

Discussion: Markers of urinary tubulointerstitial
injury, such as kidney injury molecule 1 (KIM-1),

neutrophilic gelatinase-associated lipocalin (NGAL),
and NAG, are new urinary biomarkers that were
initially identified and evaluated in patients with acute
kidney injury (AKI). The Funabashi S. (2020) research
found that the level of NAG in the urine during
hospitalization can identify patients at high risk of
further adverse events. These findings highlight the
diagnostic role of NAG in urine in determining the
long-term prognosis of patients with acute HF [6].

The GALLANT study showed that urinary NAG
levels were significantly related to prognosis in CHF,
whereas NGAL showed prognostic value along with
natriuretic peptides in acute HF [12].

Also, the GISSI-HF study showed that the
determination of NAG in urine can be useful in the
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early diagnosis of tubulo-interstitial injury in patients
with CHF with mild renal dysfunction(RD), which in
such category of patients has an unfavorable prognostic
value. Patients with RD and high NAG levels were
twice as likely to die within 1.2 years compared with
patients with low NAG and normal renal function [5].

Previous investigations of urinary NAG have
focused on the diagnostic and prognostic potential of
this marker in patients with acute kidney impairment.
Urine NAG as a prognostic marker in people with
chronic diseases has also been studied in patients with
heart failure and diabetes. In two clinical trials in
patients with CHF and normal renal function, urinary
NAG was associated with left ventricular dysfunction
and predicted all-cause mortality and rehospitalization
in congestive heart failure [15].

According to Jungbauer C. G. (2016), increased
NAG excretion was associated with CKD progression
in patients with heart failure. The marker of tubulo-
interstitial injury - NAG in urine was significantly
increased in patients with symptoms of heart failure
with NYHA above 2 functional class (FC) (against the
control group P = 0.001, against NYHA <2 FC, P =
0.05). Patients with significantly decreased LV
function (EF <40%) had higher NAG concentrations
compared with patients with mild left ventricular
dysfunction (LVD; EF > 40%, P, 0.05)[8].

In the research [4], the authors concluded that in
patients with CHF, NAG levels were significantly
higher compared to healthy controls. In addition,
patients with more significant LV dysfunction (EF
<40%) have higher NAG levels compared with
preserved LV EF. Although the increase in NAG levels
is more pronounced in patients with HF and
concomitant RD, defined as a decrease in GFR <60 ml
/ min / 1.73 m2, this marker was also increased in
patients with HF without renal dysfunction.

In research Damman K. et al. (2013) [5] in 90
patients with heart failure, the level of NAG in the urine
correlated with an increase in the level of NT-proBNP,
an increase in the number of hospitalizations due to the
progression of HF decompensation.

There is an evidence that urinary NAG is
associated not only with nephropathy but also with
vascular complications in type 2 diabetes, including
retinopathy and macrovascular disease. In the
investsgation of Kim S. R. (2017), the level of NAG
correlated with an increase in the thickness of the
intima-media complex of the carotid arteries, which
proves the importance of this marker in the diagnosis
of atherosclerosis in patients with type 2 diabetes [10].

A research by Allgaier R. (2020) showed the
presence of a direct correlation between NAG and NT-
proBNP concentration, and the functional class of
CHF. The NAG marker has also been shown to be an
independent predictor of ventricular arrhythmias,
including heart failure [1].

In Diabetes Control and Complications Trial [9]
the baseline of urinary NAG levels independently
predicted macro- and microalbuminuria, identifying
subjects with type 1 diabetes with a risk of developing
nephropathy.

We didn’t confirm the association of NAG in urine
with cardiac remodeling, and although it is a recognized
marker of acute renal tubulo-interstitial injury, it hasn’t
been shown to be clinically relevant in patients with
CHF of ischemic origin in terms of structure and heart
function.

In our exploration, no probable structural and
geometric changes in the heart in patients with CHF of
ischemic origin associated with changes in the
concentration of NAG in the urine were found. The vast
majority of patients in both groups had eccentric LV
hypertrophy. Groups of patients with CHF with
elevated and normal levels of NAG in urine didn’t have
a statistically significant difference in diastolic
function, and the vast majority of patients with CHF
with regardless of the level of NAG in urine had
diastolic dysfunction by type of relaxation disorder,
with a slight predominance of the proportion of
"pseudonormal” diastolic filling of the left ventricle in
patients with CHF with elevated levels of NAG in the
urine.

The Bio-SHIFT trial demonstrated the role of
NAG and KIM-1 as markers for determining the degree
of renal tubular injury. In patients who reached the
cumulative endpoint, NAG on average showed higher
baseline levels, which increased even more as the
endpoint approached. In patients who didn’t reach the
endpoints, NAG levels were lower and decreased
during follow-up. NAG has also been shown to be a
marker of tubular dysfunction that demonstrates early
onset, while KIM-1 may serve as a quantitative marker
of tubulo-interstitial injury, proving its greater
prognostic value in CHF [3].

According to B. Beker (2018), the increase in
NAG in urine in critically ill patients is a predictor of
both AKI (AUC = 0.62) and mortality (AUC = 0.66). It
was proved that patients with prerenal AKI had higher
concentrations of NAG in the urine than patients with
other types of AKI [2].

In the investigation by Lobato G.R. (2017) failed
to demonstrate an association between urinary NAG
levels and CKD progression or the development of
adverse renal events. According to the authors, NAG
doesn’t work as well as KIM-1 or NGAL as a marker
of progressive chronic kidney disease, but has proven
to be an indicator of acute kidney injury after cardiac
surgery [11].

In our exploration, the parameters of left
ventricular systolic function in patients with CHF of
ischemic  origin  with  tubulo-interstitial  injury
(according to KIM-1 in urine) didn’t differ significantly
from similar parameters in patients with CHF of
ischemic genesis without tubulo-interstitial injury.

Therefore, our research didn’t identify significant
changes in the structure and function of the heart in
patients with CHF of ischemic origin associated with
changes in the concentration of NAG in the urine. Like
KIM-1, wurinary NAG didn’t show associative
pathogenetic links with cardiac remodeling in patients
with CHF of ischemic origin.

Conclusion: There are no significant changes in
the structure and function of the heart in the CHF
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patients of ischemic origin associated with changes in
the concentration of NAG in the urine.
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ESG-GATED SPECT WITH USAGE OF STRESS-REST PROTOCOL AS A NON-INVASIVE
METHOD FOR SELECTION OF TREATMENT STRATEGY IN PATIENTS WITH STABLE
CORONARY ARTERY DESEASE

Introduction. Myocardial perfusion imaging (MPI), namely, a single-photon emission computed
tomography with ECG synchronization (ESG-gated SPECT), is currently the best confirmed non-invasive test for
evaluating myocardial perfusion. The aim of the study was to determine the features of localization, extent, severity
and reversibility of reduced left ventricular myocardial perfusion in patients with stable coronary artery disease
(CAD) by performing ESG-gated SPECT under the stress-rest protocol.

Materials and methods. The study conducted a retrospective analysis of the results of examination of 38
patients (30 men, 8 women) aged 50 to 64 with stable CAD. Stress and rest ESG-gated SPECT (20 patients) and
SPECT/CT (18 patients) using *™Tc-MIBI were performed. A one-day stress-rest protocol was used on all of
patients.

Results. Areas of reduced radiopharmaceutical fixation were detected in 33 patients (86.8%), while in phase
I (stress) they were detected in 33 patients, and in 28 patients (34.2%) in phase Il (rest). In 14 (36.8%) patients,
summed stress score (SSS) exceeded 8, which indicated a high probability of CAD, a moderate risk of myocardial
infarction (MI) and cardiac death. In 15 (39.5%) patients, SSS was 5-8, indicating a high probability of CAD, a
moderate risk of Ml, and a low risk of a sudden cardiac death. In the remaining 9 (23.7%) patients, the probability

of CAD and MI was considered low (SSS was less than 5 points)

Conclusions. MPI in patients with suspected CAD and with stable angina is a safe and effective tool for early
detection of the left ventricular myocardial perfusion disorder at the microcirculatory level.

Key words: myocardial perfusion imaging, coronary artery disease, stable CAD

Introduction. Coronary artery disease (CAD)
plays a leading role among the main causes of death
worldwide. Overall mortality due to cardiovascular
diseases increased by 41% from 1990 to 2013 as a
result of population aging (55%) and growth (25%),
despite a decline in age-specific mortality in most
regions [1]. This situation dictates the need for early
detection of CAD for a better choice of therapeutic
tactics. Modern protocols for diagnosis and treatment
of CAD recommend to adhere to the medical
interventions risk assessment, taking into account the
risk-benefit ratio of specific diagnostic and therapeutic
measures and their effect on the final result of treatment
[2]. Guidelines assisting health professionals in
selecting the best management strategies for an
individual patient with a given condition, taking into
account the impact on outcome, as well as the risk—
benefit ratio of particular diagnostic or therapeutic
means [3].

On the other hand, there is a need for a convincing
evidence base of the effectiveness of existing and new
technologies to justify their application [4].

In the joint position statement by the European
Association of Nuclear Medicine (EANM), the
European Society of Cardiac Radiology (ESCR) and
the European Council of Nuclear Cardiology strictly

recommend to perform non-invasive tests for ischemia
(either exercise treadmill, stress echocardiography, or
nuclear myocardial perfusion imaging — MPI) before
using invasive methods associated with high risk
(invasive coronary angiography — ICA) [5].

A retrospective analysis of more than 23 thousand
patients with stable CAD who underwent elective
coronary angioplasty shows that less than half of them
had previously performed non-invasive stress tests [6].

MPI, namely, a single-photon emission computed
tomography with ECG synchronization (gated SPECT)
is currently the best confirmed and widely available
non-invasive test for evaluating myocardial perfusion
[7]. This method is reliable not only for detecting
hemodynamically significant coronary artery decease
(CAD) (sensitivity and specificity exceed 85%) [8], but
also for quantifying and determining the ratio of the
affected and viable myocardium. The high diagnostic
accuracy of the method makes it possible to realistically
stratify risks, select patients for revascularization, and
predict future coronary events [3, 4, 7].

The aim of the study: to determine the features of
localization, extent, severity and reversibility of
reduced left ventricular myocardial perfusion in
patients with stable CAD by performing ESG-gated
SPECT under the stress-rest protocol.
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Materials and methods. The study conducted a
retrospective analysis of the results of the examination
of 38 patients (30 men, 8 women) aged 50 to 64, with
stable CAD, which requires stratification of
cardiovascular risk and choice of treatment tactics

(medical treatment or revascularization), who applied
to the State Institution «Heart Institute of the Ministry
of Health of Ukraine» from 2010 to 2016. Patient
characteristics are shown in table 1.

Table 1

Characteristics of the examined patients, n=38

Characteristics Value
Gender
Women / Men 8/30
Age, years (Me (Qz;Qrs)) 55 (50; 64)
Body weight, kg (M£Sd) 96.8 +28.2
Stable CAD, no prior myocardial infarction or
revascularization n (%)
FCI 14 (36,8%)
FCII 21 (55,3%)
FCIII 3(7,9%)
Comorbidity
Arterial hypertension 17 (44,7%)
Diabetes mellitus 3(7,9%)
Chronic kidney disease 2 (5,3%)
Cerebrovascular disease 4 (10,5%)

Note: FC — functional class

Stress and rest gated SPECT (20 patients) and
SPECT/CT (18 patients) using radiopharmaseutical
(RPH) *™Tc-MIBI were performed. A one-day stress-
rest protocol was used on all of patients.

Technical conditions: SPECT: it was used
collimator low energy high resolution, 64 x 64 matrix,
detectors L-position, 180-degree acquisition collection,
step-and-shoot acquisition with 64 stops with 25
s/image separated by 6 degrees. CT: one-slice system,
10 mm per one slice, voltage 140 kV, amperage 2,5
mA. [9].

Acquisition conditions:  Stress: intravenous
injection 370 MBq %™Tc-MIBI was made at a

veloergometry, acquisition was made 15 min after
injection. Rest: intravenous injection 740 MBq *™Tc-
MIBI was made 2 hours later after stress, acquisition
was made 45 min after injection. The effective doses
per administered activity were: 6,6 uSv/MBq (stress)
and 7,0 uSv/MBq (rest) [9].

Information processing — Xeleris diagnostic
information collection and processing station. The
resulting images were reconstructed using the
Myovation and ECToolbox computer programs.

Visual analysis. the transaxial (by short axis),
sagittal (by vertical long axis) and coronal (by
horisontal long axis) slices images were reconstructed

submaximal targeted heart rate, achieved by atstressand at rest (fig.1).
SHORT AXIS VERTICAL LONG HORIZONTAL LONG
AXIS AXIS

Fig. 1. Projections for visual assessment of myocardial perfusion imaging by axis.

Both of them were evaluated for the presence of
hypoperfusion. The localization, intensity and
abundance lesions were identified. Perfusion status was
divided on: normal (without perfusion changes), mild,
moderate and severe hypoperfusion.

Quantitative analysis. Visual semi-quantitative
perfusion scoring was performed using a 17-segment
polar map with the apex in the center and the base on
the periphery, so-called “Bull’s eye”. This map was
made for the rest and stress study. Both of them are

based on identical delineation and orientation of the
left ventriculus (LV) [10].

The global scoring of myocardial perfusion was
estimated by summed stress score (SSS), summed rest
score (SRS) and summed difference score (SDS). SSS
is the sum of the individual scores from the 17 segments
during stress. A five-point scale of perfusion defect
severity (semiquantitative segmental scoring) was
used: 0 = normal, 1 = mild, 2 = moderate, 3 = severe, 4
= absent perfusion. SDS was calculated by subtracting
the SRS from the SSS (SDS = SSS — SRS). This
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measure described the degree of the deficit/ischemia
reversibility. An SDS score of 0-1 indicates no
ischemia; 2—4 points indicate mild ischemia; 5-6 points
indicate moderate ischemia; 7 or more points indicate
severe ischemia, i.e., significant stress perfusion deficit
[10].

According to the cardiovascular risk stratification
it was considered the SSS between 0 and 3

LAD

(normal/minimally abnormal result) indicates minimal
risk for future hard cardiac events; when the SSS fell
between 4 and 7 (slightly abnormal result), the risk was
low; when the SSS was between 8 and 12, the risk was
considered intermediate; and when the SSS exceeded
12 points, the risk was high [11].

LCX

CORONARY ARTERY TERRITORIES

APICAL SEGMENTS

APEX

LAD

MEDIAL SEGMENTS

BASAL SEGMENTS

RCA LCX

AB

Fig. 2. Quantitative model of myocardial perfusion imaging evaluation by bull's eye model.

A - A circumferential polar plot, of the 17
myocardial segments and the recommended
nomenclature for tomographic imaging of the heart: 1
— basal anterior, 2- basal anteroseptal, 3- basal
inferoseptal, 4-basal inferior, 5-basal inferolateral, 6-
basal anterolateral, 7-mid anterior, 8-mid anteroseptal,
9-mid inferoseptal, 10-mid inferior, 11- mid
inferolateral, 12-mid anterolateral, 13-apical anterior,
14-apical septal, 15-septal inferior, 16-apical lateral,
17-apex.

B - Assignment of the 17 myocardial segments to
the territories of the left anterior descending (LAD),
right coronary artery (RCA), and the left circumflex
coronary artery (LCX).

The obtained results were statistically assessed by
Student’s t-criterion. The data are presented as mean

arithmetic (M) based on the results of each
investigation + standard deviation (m). If results
showed skewed distribution, they were summarized as
median and comparisons were performed using the
Mann-Whitney U. The differences at p<0.05 (95.5%)
were considered reliable. Analysis of the obtained
results was performed by means of a computer program
“STATISTICA 10”.

Results. Visual assessment. Areas of reduced
RPH fixation were detected in 33 patients (86.8%),
while in phase | (stress) they were detected in 33
patients, and in 28 patients (34.2%) in phase Il (rest).

In most cases, the decrease in RPH fixation was
insignificant or moderate, and less often it was
significantly reduced. More often, the decrease in
fixation was determined in the apex and apical
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segments. On the short axis view, we were better able
to analyze the condition of the septum, anterior wall,
and medial segments; on vertical long axis view and
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horizontal long axis view, it was easier to visualize
changes in the basal segments, apical segments, and

apex. (Fig. 3).
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Figure 3. Sample of the visual assessment of left ventricular myocardial perfusion: 1-4 upper rows - transaxial

sections (on the short axis) stress and rest; 5 (stress) 6 (rest) — sagital sections on the vertical long axis view; 7

(stress) 8 (rest) — frontal sections on the horizontal long axis. Quantitative assessment of LV myocardium (upper
right corner): segmentation according to the bull's eye model: on the left — stress, on the right — rest.

Quantification. To assess the blood supply in the
territories of the corresponding coronary arteries, the
segments were grouped as follows (according to the
main branches of the coronary arteries): 1,2,7,8,13,14

and 17 corresponded to left anterior descending
coronary artery (LAD), 3,4,9,10,15 to right coronary
artery (RCA), 5,6,11,12,16 to left circumflex coronary
artery (LCX). The results are shown in table 2.
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Table 2
Evaluation of LV myocardial perfusion by myocardial perfusion imaging using the stress-rest protocol,
n=38
Areas of blood supply to the myocardium Stress Rest p-value
i 0,000006
points . . '
0,n 210 232
LAD(1,2,7,8,13,14 1,n 49 29
and 17-th segments) 2.n 2 0
3,n 5 5
Total score 68 44
points [Me(Qz5;Q7s)] 1(0;1) 0(0;1) 0,0000004
0,n 82 115
RCA (3,4,9,10and 1,n 100 71
15-th segments 2,n 8 4
Total score 116 79
points [Me(Q25,Q7s)] 0(0;2) 0(0;0)
o,n 161 181
LCX (5,6, 11,12 and 1,n 28 9 0,000014
16-th segments 2,n 1 0
Total score 30 9

Notes: LV - left ventricle, LAD — left anterior descending coronary artery, RCA - right coronary artery, LCX

- left circumflex coronary artery.

Points: 0 - normal fixation; 1 - slightly reduced fixation; 2 - moderately reduced fixation; 3 - significantly

reduced fixation.

During the MPI, we observed a significant
increase in the number of segments with normal RPH
fixation in the rest phase compared to the stress phase,
the number of points decreased from 68 to 44
(9=0.000006). Areas of RPH hypofixation in the
territory of blood supply to the anterior ventricular
branches of LCA was detected in 18 (47,4%) patients.

The RCA territory also showed a significant
increase in the number of segments with normal
perfusion, the number of points decreased from 116 to
79, p=0.0000004. Areas of RPH hypofixation in the
territory of blood supply of RCA were detected in 17
patients (44.7%).

Assessment of perfusion of the apex and apical seg

In the LCX territory, the RPH distribution in the

rest phase was 9 points, which was significantly better
compared to the stress phase — 30 points, p=0.000014.
Areas of RPH hypofixation in the territory of blood
supply of the LCX were detected in 9 (23,7%) patients.
Significant improvement of LV myocardial perfusion
in the rest phase (compared with stress) was observed
in the blood supply territories of all major branches of
the CA.

Indicators for the apex of heart projected on the
17-th segment, and apical segments (13, 14, 15,16)
were separately calculated (table 3).

Table 3

ments by MPI using the stress-rest protocol, n=38

Avreas of blood supply to the myocardium Stress Rest p-value
points [Me(Qz5;Qrs)] 1(0;1) 05 (0;1)
0,n 17 19
1,n 19 18
Apex (17-th) segment 2n 1 0 0,183
3,n 1 1
Total score 24 21
points [Me(Q25,Qrs)] 0(0;0) 0(0;0)
Anterior apical segment (13- 0,n 31 35
th) 1n 6 2 0,044
3,n 1 1
Total score 9 5
points [Me(Qz5;Qrs)] 0(0;0) 0(0;0)
Septal apical segment (14-th) 0,n 30 37 0,006
1,n 6 1
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2,n 2 0
Total score 8 1
points [Me(Q25,Qrs)] 1(0;1) 0(0;1)
Inferior apic:;lrll segment (15- 2 : ig ig 0,057
) 2,n 1 0
Total score 21 15
points [Me(Qz5,Qrs)] 0(0:0) 0(0:0)
Lateral apical segment (16- 0,n 29 34 0023
th) 1n 9 4 '
Total score 9 4

When evaluating the apex and apical segments, we
found a significant improvement in perfusion in the
anterior (p=0.044), septal (p=0.006) and lateral apical
(p=0.023) segments. Apex and inferior apical segments
had no difference in perfusion during both rest and
stress periods.

In 8 (21.1%) patients, the lesion appeared in one
blood supply territory, in 18 (47.3%) patients — in the
territory of two coronary arteries, and in 7 (18.4%)
patients, areas of hypoperfusion were detected in the
territories of all three coronary arteries.

In 5 (13.2%) patients, the distribution of RPH was
uniform and had no hypoperfusion areas at both phases.

Figure 4. Calculation of the summed stress score (SSS), summed rest score (SRS) and summed

difference score (SDS) by polar maps.

In quantitative analysis using polar maps and
determining the SSS and SRS between the stress and

rest phases, there is a difference in the significance

level p=0.000004, the SDS increased from 6 (4,5;6) to
2 (0;4,5) (Fig. 4,5).
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Figure 5. Summed stress score (SSS) and summed rest score (SRS) during myocardial perfusion imaging
according to the stress-rest protocol in patients with stable angina, n=38

In 14 (36.8%) patients, SSS exceeded 8 but less  (23.7%) patients, the probability of hard cardiac events
than 12, which indicated intermediate risk for future  was considered low (SSS was less than 5 points)
hard cardiac events. In 15 (39.5%) patients, SSSwas 4-  (Fig.6).

7, indicating a moderate risk. In the remaining 9
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Fig. 6. Distribution of patients depending on the results of summed stress score (SSS) assessment

In addition, the use of MPI allows to assess
hemodynamic parameters such as EDV, ESV and
LVEF (table 4).

Table 4.
Evaluation of hemodynamics parameters of patients by MPI
Parameters Value
EDV, ml (M£Sd) 8824277
ESV, ml (M£Sd) 4224179
LVEF, %, M+Sd 53,6+8,8
Notes: EDV — end-diastolic volume; ESV — end-systolic volume; LVEF — left ventricular ejection fraction
ESG-gated SPECT may be useful for evaluating Discussion
extent, localization, severity and reversibility LV The choice of treatment strategy has always been

myocardial perfusion abnormalities. It helps to stratify ~ an important element in cardiology practice. For
cardiovascular risk and to choose appropriate treatment  patients with CAD there are medical therapy (MT),
strategy for patients with stable CAD in the early stages  surgery — either revascularization by percutaneous
of the disease. coronary intervention (PCI) or coronary artery bypass

grafting), and combination of the two. The choice of
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treatment influences the decrease of ischemic area in
myocardium, clinical prognosis, and survival of
patients. Therefore, numerous randomized clinical
trials had been performed, e.g. COURAGE, ISCEMIA
[12, 13] with an aim to provide new scientific evidence
on clinical practice.

Currently, the ICA is approved as the gold
standard for coronary artery disease diagnosis [3]. This
method authentically detects lesions on the level of
conductive subepicardial vessels. ICA shows non-
obstructive coronary arteries in 10-30% patients with
clinical signs of CAD, that is because perfusion
abnormalities occur on functional level (for example,
non-atherosclerotic coronary vasospasm, anomalous
aortic-pulmonary anastomoses, myocardial bridging)
[14]. However, in such cases the risks associated with
the holding of ICA procedure can outperform the
probability of pathology detection [4], hence
preliminary non-invasive assessment of myocardial
perfusion should not be underappreciated. MPI
outcome has special importance for prognosis cardiac
events rate and cardiovascular risks stratification.

In patients with stable CAD there are two
diagnostic strategies for choice: initial ICA or selective
ICA after risk stratification using MPI.

To support the topic, retrospective randomized
studies had been performed [15]. The authors measured
mortality, myocardial infarction, and incidence of
revascularization in 1,000,000 patients with suspected
stable CAD. Patients were divided in two groups, the
first group with preliminary MPI, and the second group
with only initial ICA and no preliminary MPI,
respectively. The results showed highly significantly
lower incidence of revascularization (729 vs. 2,380, p
< 0.001), myocardial infarction (268 vs. 1,044, p <
0.001), and all-cause mortality (522 vs. 784, p < 0.001)
in the first group. Similar view was observed in
multivariate analysis with age, sex, and comorbidity
status: in the MPI group fewer patients had
revascularization (HR 0.24, 95% CI 0.22-0.26) and
myocardial infarction (HR 0.23, 95% CI 0.20-0.26),
and the rate of all-cause mortality was lower (HR 0.58,
95% Cl 0.52-0.64). These results highlighted the
significant decrease of revascularization, myocardial
infarction and mortality in patients with suspected
CAD before treatment.

According to ESC/EACTS Guidelines on
myocardial revascularization [3], MPI recommended to
perform in patients with intermediate pre-test
probability (15-85%) of significant CAD, while in
asymptomatic patients or in those with low or high pre-
test probability, the tests are generally not
recommended.

In the European Nuclear Medicine guide [7] ESG-
gated SPECT indicated in the next situations:
symptomatic patients with pre-test probability of CAD
15-65% with left ventricular ejection fraction (LVEF)
> 50%, or in patients with ESG characteristics such as
left bundle branch block which lead to non-
interpretable stress ESG; patients without typical
angina with LVEF < 50% or pre-test probability of
CAD 66-85%.

To compare diagnostic significance between
different MPI methods for detection hemodynamically
significant coronary artery disease, meta-analysis was
performed [16]. Thus, three complex high-tech
methods were compared — magnetic resonance imaging
(MRI), positron emission tomography (PET) and
computed tomography (CT). All the methods showed
similar accuracy (86-90%) and specificity (75-89%).

In comparison to that, ESG-gated SPECT has
intermediate diagnostic efficacy. Sensitivity of this
method per-vessel was 57-72%, per-patient 70-78%,
respectively. Specificity per-vessel was 75-79%, per-
patient 78-79%, respectively [16, 17]. However, ESG-
gated SPECT is believed to be the best-established
stress-imaging technique; additionally, it is well-
studied and approved among cardiologists in patients
with suspected stable CAD [3,7].

When a hemodynamically significant coronary
artery disease is diagnosed, ESG-gated SPECT
decrease its sensitivity due to increasing percentage of
myocardial viability defects. Contrary, specificity of
the method keeps at the same level [8]. Assessment of
myocardial perfusion by ESG-gated SPECT may fail to
detect true perfusion changes in patients with diffuse
severe ischemia (multivessel lesion) or balanced CAD.
It leads to paradox (near normal) RPH distribution and
cardiovascular risks underestimation [7]. Thus, clinical
assessment of patient is crucial to choose relevant
diagnostic approaches and should be personalized.

In this study, we observed areas of reduced
perfusion in blood supply pools of two main coronary
arteries in almost 50% of patients, and reduced
perfusion in pools of all three main coronary arteries in
18,4% (7 patients), although ICA revealed that
narrowing of LAD, RCA, RCX in all patients did not
exceed 40%, which means that there was no necessity
in revascularisation. Thus, scintigraphic imaging for
same cases revealed perfusion abnormalities at
subendocardial level which caused increasing of
cardiovascular risks in these patients.

During treatment of stable CAD, doctors often
must choose between recommending revascularization
and MT. Hachamovitch and colleagues (2003) studied
the influence of revascularization or MT treatment on
short-term survival benefit depending on the data ESG-
gated SPECT (within 60 days after MPI) in two groups
of patients: first group received MT (9956 patients,
1.3% mortality; P=0.0004), and second group received
revascularization (671 patients, 2.8% mortality) [18].
MT demonstrated higher survival rate than
revascularization in patients with no or mild ischemia
(SSS 4-8). In cases of moderate to severe ischemia
(SSS > 9 according to gated SPECT) patients after
revascularization had higher survival rate than patients
after MT. In scintigraphic imaging no or mild ischemia
can be detected in minimal abnormalities at
microcirculatory level; more intense reduced perfusion
(moderate to severe ischemia) — in case of conductive
vessels lesions, as they cover larger area of myocardial
tissue.

In this study we performed quantitative
assessment of ESG-gated SPECT in accordance to SSS
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level [11]. In 14 patients (36,8%) we revealed SSS
exceed 8 but less than 12, which corresponded
moderate risk for hard cardiac events. These results
were estimated as prognostically important, therefore
these patients has recommended to perform ICA. The
other 22 patients (63,2%) had recommended MT.

During stress/rest ESG-gated SPECT, the level of
perfusion defect reversibility must be taken into
consideration: reversibility together with normal ICA
result is revealed in patients which have
microcirculatory diseases (diabetes, systemic vacuities,
rheumatic diseases, metabolic syndromes) [14]. It is
logical to suppose that in mentioned cases
revascularization is less effective, because changes are
held on subendocardial level.

In our study, we revealed significant improvement
of myocardial perfusion left ventricular in rest phase
(compared with stress) in territories supplied by all
major coronary artery branches, which confirmed
strong compensatory capacities of small coronary
vessels on the microcirculatory level in rest in patients
with stable CAD, together with high efficacy of MT.

Visual assessment of received data showed that
the apical perfusion was the most variable, so we
decided to analyze the apex and apical segments
separately. We found significant improvement in rest
phase perfusion (compared to stress) in segments that
was scintigraphycally consistent with those supplied by
LAD (anterior and septal) and LCX (lateral) according
to the coronal artery territories. The perfusion of the
inferior apical segment (RCA territory) at rest and
stress had no significant difference. Anatomically, the
inferior left ventricular wall (in particular segment 15)
is the farthest from the anterior chest wall, which
increases the range of gamma-quants to the detector
and probability of their attenuation, particularly in
obese patients. Although we applied CT correction, we
believe that the usage of 360 degree acquisition
collection protocol can reduce the impact of this factor
on study result.

The main drawback of ESG-gated SPECT is
inconsistency between SPECT-defined myocardial
territories and anatomy of coronary arteries, which can
accumulate up to 50% [17]. This fact has decreasing
effect on the sensitivity of the method during per-vessel
vs. per-patient assessment (57 vs. 70%, respectively).
However, anatomic ratio of coronary arteries on apex
has several variants: mainly they originate from LAD;
on 10% patients (left dominant circulation) LCX
supplied posterior descendent artery (PDA), which
reaches apical segment; on right dominant circulation
PDA originates from RCA [19]. Thus, blood supply of
apex can be realized from LAD, RCA or LCX. ESG-
gated SPECT results show prevalent type of left
ventricular circulation in functional sense.

Conclusion. In this study, we revealed perfusion
abnormalities on different severity in pools of one (on
21,1% of patients), two (47,3%) and three (18,4%)
main coronary arteries in patients with stable CAD.
This  finding influenced cardiovascular  risk
determination in these patients. Significant renewal of
perfusion was showed in pools of all the main coronary

arteries, which approved reversibility of this process in
patients with stable CAD and predicted efficacy of MT.
ESG-gated SPECT (stress-rest protocol) allows to
detect extent and reversibility of perfusion
abnormalities suspected and stable CAD. This method
is an effective technique for detection of latent forms of
CAD, cardiovascular risks stratification, clinical
prognosis and choice of treatment strategy.
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EXPERIMENTAL STUDY OF MECHANICAL PROPERTIES OF PALACOS BRAND’ BONE
CEMENTS

Summary. Aim: to determine in the experiment the value of the modulus of elasticity and yield strength of
Palacos’ bone cements for further use in mathematical models of osteosynthesis and endoprosthesis. Material and
methods. For each stage of the study, 10 samples of bone cement Palacos R and Palacos fast with a diameter of 5
mm and a length of 10 mm were made. The studies were performed 2 hours and 2 days after polymerization. All
samples were tested under the influence of axial compressive load, followed by calculation of the modulus of
elasticity and the strength limit. The magnitude of the load was measured using a strain gauge SBA-100L, the
results were recorded by a CAS data logger type CI-2001A. The amount of deformation of the samples was
measured using a micrometer indicator of the time type. Processing was performed using the application package
IBM Statistics SPSS 20.0. Results and discussion. At the end of the polymerization process for samples of Palacos
R’ bone cement, the modulus of elasticity was 2542.40+65.55 MPa, the yield strength was 87.24+3.70 MPa, for
samples of Palacos fast’ cement — 2942.504+99.67 MPa and 105,77+3.19 MPa, respectively. The difference
between the modulus of elasticity (p=0.001) and yield strength (p=0.001) for the studied samples is statistically
significant. Significant difference between Palacos R and Palacos fast samples in terms of modulus of elasticity
(2642.90+22.93 MPa and 3048.93+108.70 MPa, respectively, p=0.001) and strength limits (95.584+4.53 MPa and
116,39+£2.85 MPa, respectively, p=0.001) was stored for 2 days after manufacture. During the experiment, a
significant increase in the average modulus of elasticity by 3.8 % and strength limits of 8.73 % for samples of bone
cement brand Palacos R (p=0.001 and p=0.001, respectively). For Palacos fast samples, a significant increase in
the values of the modulus of elasticity by 3.49 % and the yield strength by 9.12 % (p=0.001 and p=0.001,
respectively) was recorded. Conclusions. The obtained values of the mechanical properties of bone cements
Palacos R and Palacos fast can be used for further mathematical modeling of different variants of osteosynthesis
and endoprosthesis.

AHoTanisg. MeTa: BU3HAUYATH B SKCIICPUMEHTI 3HAUYCHHS MOJIYJISI PY>KHOCTI Ta MEXKi MIITHOCTI KiCTKOBUX
meMeHTiB Mapku Palacos ans momambIioro BHKOPHCTaHHA B MAaTEMaTHYHHUX MOIENSAX OCTCOCHHTE3y Ta
eHonpore3yBanHsi. Marepiaj i meroau. J{1s KOXKHOTO eTarry JOCTiKeHHS OyJio BUTOTOBJIEHO mo 10 3paskiB
kicTkoBoro 1iementy Palacos R ta Palacos fast giamerpom 5 MM Ta noBxkuHO0 10 MM. JlociiiKeHHs! TPOBOAMIH
4yepe3 2 roJuHU Ta uepe3 2 n00u micis nosxiMepusauii. Bei 3pa3kum BUnpoOyBasid Miji BILIMBOM OCHOBOTO
CTHCKAIOUOr0 HABAaHTKEHHS 3 MOJAJBLUIMM PO3PAXYHKOM BEJIMYMH MOJIYJS MPYXKHOCTI Ta BEJIMYMHH MEXi
MIITHOCTI. Ben4yiHy HaBaHTa)KEHHS BUMIPIOBAJIH 32 JJOMIOMOTOI0 TeH30[uHaMoMeTpudHoro natuuky SBA-100L,
pesyabTatu (ikcyBanu npuctpoem peectpamii ganux CAS tunmy CI-2001A. Benunuumny aedopmariii 3pa3skis
BUMIPIOBAJIH 32 JOMIOMOTO MIKPOMETPHYHOTO 1HIHUKATOPa 4acoBOTo THIy. OOpOOKY MPOBOIIIHN 3 TOTIOMOIOI0
nmakeTa npukianaux mnporpam IBM Statistics SPSS 20.0. PesyabraTtn ii o6roBopenHs. Ilicis 3akiH4eHHS
mpoIiecy moJliMepizallii s 3pa3kiB KicTkoBoro nemMeHTy Palacos R Monyse mpyskHOCTI cTanoBHB 2542,40+£65,55
MIla, mexa minHOCTI — 87,2443 ,70 MIla, s 3paskis mementy Palacos fast —2942,50+99,67 MIla Ta 105,77+3,19
MIla BiamoBimHO. Pi3HHMISA moka3HUKIB Momyns mpyxHocti (p=0,001) Ta Mex wmimsocti (p=0,001) mns
JOCTIKYBAaHUX 3pa3KiB CTATHCTHYHO 3Hauymia. JocToBipHa BigMiHHICTE 3pa3kiB Palacos R Ta Palacos fast 3a
MOKa3HUKAMHU MOJYJIS IPYKHOCTI (2642,90+£22,93 MIla ta 3048,93+108,70 MIla BimnosigHo, p=0,001) Ta Mexi
MirHOCTI (95,58+4,53 MIla ta 116,3942,85 MIla Bigmosiguo, p=0,001) 30epiramacst i yepe3 2 mo0u micis
BUT'OTOBJICHHA. [IpOTATOM €KCIEpUMEHTY BCTAHOBJICHO JOCTOBIpPHE 3POCTaHHS CEpEeAHIX MOKA3HUKIB MOJIYJIS
npyxHocTi Ha 3,8 % Ta Mexi MinHoCTI Ha 8,73 % 11 3pa3kiB KicTKoBOTO nieMeHTy Mapku Palacos R (p=0,001 ta
p=0,001 BimnosinHo). s 3paskiB Palacos fast 3adikcoBano mocTOBipHE 3pOCTaHHS 3HAYEHb MOIYJIIS IPYKHOCTI
Ha 3,49 % Ta mexi minnHOCTi Ha 9,12 % (p=0,001 Ta p=0,001 BimmoBimHO). BucHoBKHM. OTprMaHi 3HaYCHHS
MEXaHIYHUX BIACTHBOCTEH KicTkoBUX IleMeHTiB Palacos R Tta Palacos fast MoxyTe OyTu BHKOpHUCTaHi IS
MOAAJBLIOT0 MAaTEMaTHYHOTO MOJICIIIOBAHHS PiI3HUX BapiaHTIB OCTEOCHHTE3Y Ta CHAOIPOTE3yBaHHSI.

Key words: bone cement, modulus of elasticity, tensile strength.

Krouosi crosa: kicmrxosuil yemenm, MoOYib RPYICHOCTI, MENCA MIYHOCIL.

IHocranoBka npo6aemu. CoekTp BUKOPUCTaHHA  BUKOPUCTOBYIOTh, B OCHOBHOMY, LIEMEHT B "UHCTOMY"
KICTKOBOTO  IIEMEHTY B  CYy4acHid  oprTomenil  BHIVIAAL, Ui NpoQiIaKTHKN IHPEKIIHHNX yCKIIaIHEHb
HaJ3BUYAMHO  MHUPOKMHA. B  3a;mexHOCTI B — IEMEHT 3 BMICTOM aHTHOioTHKIB [3], MO ckiamy
KOHKPETHHUX KJITIHIYHHUX 33/1a4 3aCTOCOBYIOTh KICTKOBI  IIEMEHTIB, IPU3HAYEHUX JUIS Ype3nIKipHOT
[IEMEHTH 3 PI3HUMH MEXaHIYHMMHU Ta IJIACTHYHUMH  BEPTEOPOIUIACTHKHM, JOAAIOTH TpUKanbLifidochoT Ta
XapaKTepUCTUKAMHU. s EHIIOTPOTe3yBaHHA  TigpokcwamaTut [4-5]. llemenTHa wMaHTisA, sKa
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(hopMy€eTbCSI HABKOJIO HIKKH E€HJONPOTE3a, BHUKOHYE
3axMCHy (YHKLIII0 — Tmomnepemkae npoiidepario
KiCTKOBOI TKAHMHHU B IMILTaHTAT Ta Oepe Ha ceOe CHIToB1
noToku. OJHi€I0 13 HaOIBII BaXKJIMBUX BIACTHBOCTEH
KiCTKOBOT'O IIEMEHTY € HOro MexaHiuHa MIIHICTb, sKa
00YMOBIIIOE TPUBATICTh (YHKIIOHYBaHHS CHCTEMH
«KICTKa-IIEMEHT-IMIUIAHTAT. 3rimHo aHUX
MDKHApOIHOTO CTaHAAPTY 3 KOHTPOJIO BIACTHBOCTEH
aKpWIOBOTO IIEMEHTY, SKHH BHKOPHUCTOBYIOTH B
xipyprii (ISO 5833-2011), HeoOXigHUM € TOTPUMAHHS
TaKAX XapaKTePUCTHK, SIK MIIHICTh Ha CTUCKaHHSA (HE
menme 70 MIla), moxyns 3ruHanHs (He MeHme 1800
MIla) i mitHicTh Ha 3ruHaHHS (He MeHIe 50 MITa).
BunisienHss panime HeBHpIIIEHMX YaCTHH

3arajbpHoi mpoOsemMHu. MexaHiuHI  BJIACTHBOCTI
MarepianiB, 30KpeMa MOAYJb HPYXKHOCTI Ta Mexi
MIIHOCTI, BPaxOBYIOTh ULt MPOBEJICHHS

MaTeMaTUYHOTO MOJCIIOBAHHSA METOJOM KiHIIEBUX
€JIEMEHTIB K €(EKTHBHOTO 3ac00y B pO3pOOIl HOBHX
Ta BIOCKOHAJCHHI HAasBHUX METOMIB OCTCOIUIACTHKH.
BaximBuM eramoM € ypaxyBaHHA 3MiH KiCTKOBOI'O
[EMEHTY B Tpolieci Horo excioryatamii. Bizomo mpo
TEH/ICHIIIIO 3HIDKEHHS MIITHOCTI ieMeHTy Osteobond 3i
30UIBIIEHHSAM ~ 4Yacy  BUTPUMKH 3 MOMEHTY
nomimepusariii.  OpHak, TOMIOHI  JOCIHIHKECHHS
OJIMHWYHI, a (ipMH BUPOOHHMKU KICTKOBHX LIEMEHTIB
3a3HaucHoi iHpopmalii He HamaroTh. KpiM Toro, Ha
PHHOK PEryJISIpHO BUXOJISTh HOBI MapKH LIEMEHTIB Ta
HOBI BUPOOHUKH JTAHOTO BUAY MPOIYKIIii.

Y 3BS3Ky 3 CTIPIMKUM pOCTOM YacTOTH
BUKOHAHHS €HIONPOTE3yBaHHS CYTIIO0IB, PEBi3iHUX

BTPYYaHb Ta BUCOKOIO MOTPEOOKO KiCTKOBHX IICMEHTIB
JOKJIIHIYHI, CKCIICPUMCHTANbHI JIOCIIIDKEHHS
MEXaHIYHUX BJIACTHBOCTEH KICTKOBUX IIEMEHTIB €
aKTyaJIbHOIO MPOOIIEMOIO CydacHoi 010iMITIIaHTONOT .

Mera HAOCITiIKeHHST: BU3HAYHUTH B
eKCIIEPUMEHTAIbHUX ~ yYMOBaX 3HAU€HHS  MOJYJIs
MPY’KHOCTI Ta MeXi MIIHOCTI KiCTKOBHX IIEMEHTIB
Palacos s  momamplioro  BUKOPUCTaHHS B
MaTeMaTHIHHUX MOJEIISX OCTEOCHHTE3Y Ta
SHIONPOTE3yBaHH.

Buknanenns OCHOBHOTO Marepiay.

Martepianun i mMeronu. ExcnepuMeHTalbHY OIHKY
MIIHICHUX XapaKTEPUCTUK KICTKOBHUX LIEMEHTIB MapKu
Palacos mpoBeneHo B nmabopatopii Giomexaniku JY
"[HcTHTYT MaTosorii XxpedTa Ta cyrinobiB imM. mpod. M.
I. Curenka HAMH Vkpaiau". [dns gocmimpkeHHS
BHUKOPHCTOBYBaIM IeMeHT Mapok Palacos R ta Palacos
fast. 3 KOXXHOTO THIly LEMEHTy OyJIM BHTOTOBIICHI
3pa3kd JiaMeTpoM 5 MM Ta JOBXHHO0O 10 MM, s
BUTOTOBJICHHS SIKHX BHUKOPHCTOBYBAJIM 1HCYJIHOBI
wmpuni  o6'emom 1 cm®.  ITiArOTOBKY —ILieMEHTY
BHUKOHYBAJIM 32 CTAHAAPTHOIO METOANKOIO, HABEICHOIO
B IHCTpYyKIii BHpOOHHKA. JlOCTiIKECHHS IPOBOIMIN
yepes 2 rouHu (4ac MOBHOI MoliMepu3altii) Ta yepes 2
nobu micns  momimepwsauii. Ha koxxHomy etari
BUNPOOYBaHb BUKOpPHCTOBYBanu 1o 10 3paskiB
LEMEHTY KOXKHOTo Tuy. Bei 3pa3ku BUIIPOOyBaH i
BIUIMBOM OCBOBOTO CTHCKAlO4Oro HABaHTa)KCHHS.
Cxema HaBaHTa)KEHHS HaBe/IeHa Ha puc. 1.

Il — ounamomemp;

M — mikpomemp;
F — nasanmaoicenns;

Al — depopmayin

Puc. 1. Cxema sunpobysans 3pa3xie yemeHmy Ha CHUCKAHHAL.

Cruckaroue  HaBaHTaXeHHs F  moctymoBo
301IBIIyBaN A0 MOBHOTO pyHHyBaHHS 3paska. Ilpm
30iIpIICHHI HaBaHTaXeHHA, 3 Kkpokom 100 H,
¢bikcyBanu BenmuuHy gedopmamnii 3paska Al 3a
pe3yIbTaTaMu BHIIPOOYBaHb PO3paxoByBaIH
BEIMYMHY MOIYJS TPYXKHOCTI Ta BEIWYMHU MEXKi
MIITHOCTI (TPaHWYHO JOIyCTHMI Hampyrw) [§].

BennunHy  HaBaHTa)keHHS  BUMIPIOBAIM 32
JIOTIOMOT'0}0 T€H30JJMHAMOMETPUUYHOIO JaT4yuKy SBA-
100L Ta pe3ynbraTi (hiKCyBalli IPUCTPOEM peeCTpariii
naanx CAS tumy CI-2001A. Bennuuny nedopmarii

3pa3KiB BUMipPIOBAJIH 32 JOTIOMOTO0 MiKPOMETPHIHOTO
IHAWKaTOpa YaCOBOTO THITY.

ExcniepumenTanbHi JaHi 00po0IeHi CTaTHCTUYHO,
po3paxoByBanu cepenHe (M), craHZapTHY MNOXHOKY
(SD), miHiManbHe Ta MaKCUMallbHE 3HAYEHHS BUOIPKU

(min-max). Awnarni3 MIPOBOINIIN HIISIXOM
OJTHO(aKTOPHOTO JUCKPUMIHAHTHOTO aHayizy
(ANOVA) 3 anocrepiopauMm TectoM JlyHKaHa.
[opiBHSHHS  MiX  TMOKa3HHKaMH  MIITHOCTI 3
ypaxyBaHHAM TEpPMiHY EKCHEPHMEHTY MPOBOIMIM 3
BHKOPHUCTaHHAM  mapHoro  T-tecty.  OOpoOKy

MPOBOAMJIA 3 JIONIOMOTOK ITaKeTa  MPHKJIAJTHUX
mporpam IBM Statistics SPSS 20.0.
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Pesyabratn ii oOGroopennsi. B pesynbrari
MPOBEIECHOT0 JIOCIIUKEHHS HaMK OyJIM OTpUMaHi JaHi
PO BEJIMYMHU MOJYJISI MIPY>KHOCTI Ta MEXKH MIITHOCTI
KICTKOBUX IIeMEHTIB Mapku Palacos B pi3Hi TepMiHH
MIiCNIsT BUTOTOBJICHHS. [laHi MOPIBHSUILHOTO aHAII3y
MEXaHIYHUX BJIACTHUBOCTEH KICTKOBHX I[EMEHTIB Yepes3
2 TOOWHM TIICIISI BUTOTOBJIEHHS HaBeIeHl B TaOm. 1.
AHati3 pe3yibTaTiB eKCIIEpUMEHTATBHIX JOCHTIIKEHb

noJiMepizalii 03BOJIMB BU3HAYUTH CTATHCTHYHO
3HAYyILly NepeBary BEJMYMHH MEXI MILHOCTI 3pa3KiB
Palacos fast, sxa ckmama 105,77+3,19 MIla, Hag
3paskamu Palacos R — 87,24+3,70 MIla (p=0,001).
KpiMm TOro, BCTaHOBJIEHO JOCTOBIPHO  Kpalli
MOKa3HUKK MOYJISl IpY>KHOCTI 3pa3kiB Palacos fast —
2942,50+£99,67 Mlla, mopiBHAHO 3 aHAJIOTIYHUMH
pesynbpratamu 3paskiB Palacos R — 2542,40+65,55

3pa3kiB  KIiCTKOBOTO IeMeHTy Ha crtuckanHi  MIlla (p=0,001).
Oe3mnocepeHpO Tics 3aKiHYCHHS TEepPMiHYy
Tabmmms 1
Pe3yabTaTH q0caigKeHHs MeXaHIYHUX BJIAaCTHBOCTEl 3pa3kiB KiCTKOBHX 1leMeHTIB yepe3
2 roAMHM MicJisi BUTOTOBJIEHHS
Xapaxrepucrika Palaco_s R Palacos fast t b
M=SD (min-max) M=£SD (min-max)
Mopyis IPY>KHOCTI, 2542 ,40+65,55 2942,50+99,67 1061 0.001*
MIla (2441,00-2654,00) (2804,00-3103,00) ' ‘
Mesxka mingocTi, MITa (327’ fg—jS?Z’ZLOB) (1%)2?&2?3(’)%38) -12,00 0,001*

*[IpumiTka. BcTaHOBIEHO AOCTOBIPHY PI3HUIIIO MiX 3HaUeHHAMU Ipu p<0,05.

MinHiCHI XapaKTepHCTUKU KiCTKOBHX IIEMCHTIB
yepes 2 100U Micis BUTOTOBJICHHS 301IbIIIuIHCS (Ta0l.
2). Tak, BenuurHa MeXi Mil{HOCTI 3pa3kiB Palacos fast
cranoBmna 116,39+£2.85 MIla, ta Oyma HDOCTOBipHO
BUIIOI0, HIX y 3pa3kiB Palacos R — 95,58+4,53 MIla
(p=0,001).  Amanoriumi  TeHACHIiI  BUSIBWINCI

XapaKTEepPHUMHU U ISl TOKA3HUKIB MOMYJISl PYKHOCTI,
sk ckinamaB 3048,93+108,70 Mlla mms 3paskiB
Palacos fast Ta 2642,90+£22,93 MIla anst 3pa3skiB
Palacos R, pi3Hullst Mix MOKa3HUKAMH CTATUCTHYHO
3ragyma (p=0,001).

Tabmuus 2

Pe3yabTaTi 10CTiIKEHHSI MeXaHIYHUX BJIACTUBOCTEN 3pa3KiB KICTKOBUX IleMEHTIB yepe3
2 700M micJIsi BUTOTOBJICHHS

XapaKTepHcTIKa Palacos R Palacos fast t
pakTep M=£SD (min-max) M=£SD (min-max) P
Moy Iib IPy>KHOCTI, 2642,90+22.93 3048,93+108,70 -11,56 0,001
MIla (2602,00-2671,00) (2900,20-3248,15) '
. . 95,58+4,53 116,39+2,85 i *
Mesxa minHocTi, Mia (87,65-102,11) (112,28-120,96) 12,28 0,001

*[IpumiTka. BcTaHOBIICHO TOCTOBIpHY PI3HUIIO MiXk 3Ha4eHHAMU 11pH p<0,05.

[lpu  mopiBHAUIBHOMY  aHami3i  MIIHICHUX
XapaKTePUCTUK  KICTKOBHX  IIEMEHTIB  MPOTATOM
JIOCTIJKCHHST BCTAHOBJICHO JOCTOBIPHY BiIMIiHHICTB
NOKAa3HUKIB  OTPUMAaHUX INpPH TEPBHHHOMY Ta
MOBTOPHOMY BUMIPIOBaHHSX JIsl 3pa3KiB KiCTKOBOTO

meMeHTy 000x Mapok — Palacos R (p=0,001) Ta Palacos
fast (p=0,001) (tabn. 3). IIpoTsroM ekcHepUMEHTY
BCTAQHOBJICHO 3POCTaHHS CEpEHIX ITOKAa3HHUKIB MeEXi
MinHocTi 3paskiB Palacos R na 8,73 % Ta 3paskiB
Palacos fast — Ha 9,12 %.

Ta6muus 3

Pe3yabTaTH NOPiBHAJIBLHOIO aHAJI3Y MeKi MilTHOCTI 3pa3KiB KicTKOBHX LIEMEHTIB B pi3HU
TepMiH nicJisi BATOTOBJICHHS

Marenia Meska mitHocTi, MITa, M£=SD (min-max) t
p UYepes 2 rowHA UYepes 2 nobu P
87244370 95 584,53 ] .
Palacos R (82.49-92,13) (87.65-102.11) les2 | 000
105,773,19 116,39+2,85 ] .
Palacos fast (101,43-110,08) (112,28-120,98) 3281 0,001

*[IpumiTka. BcTaHOBIIEHO TOCTOBIpHY pi3HHINO MiX 3HadeHHAME 1ipu p<0,05.

Pe3ynpraTi TOpIBHSUIPHOTO aHAi3y BEJIWYHH
MOJIyJISl TPYXKHOCTI 3pa3KiB KiCTKOBHX IICMEHTIB B
pi3HMH TepMiH Ticas BHUIOTOBJIEHHS HaBeAEHI
B TaOII. 4.

B pesymbrari OCHIKEHHS JOBEIEHO, IO
BEJIMUMHA MOJYJS MNPYKHOCTI NMpPU HEPBHHHOMY Ta
[IOBTOPHOMY BHMIipIOBaHHSX JIOCTOBIpHO

BiJpi3HsUIACS, SIK I 3pa3ka KICTKOBOTO IIEMEHTY
Mmapku Palacos R (p=0,001), tax i mis 3paska Palacos
fast (p=0,001). BennmumHa cepenHBOrO 3HAYCHHS
MOyl TpPYKHOCTI 3paskiB IemeHTy Palacos R
MPOTATOM JOCHIDKeHHsT 30inmpmmiacs Ha 3,8 %, a
3paskiB nementy Palacos fast — va 3,49 %.
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Tabmuus 4
Pe3ysibTaT NOPIBHAJIBLHOIO AHATI3Y MOAYJISI IPYKHOCTI 3pa3KiB KiCTKOBHX IIeMEHTIB
B Pi3HHUIi TepMiH mic/isi BATOTOBJICHHS
. Mogayne npyskHOCTi, MITa, M£SD (min-max)
Marepiar Yepes 2 romHu Yepes 2 nobu t p
2542,40+65,55 2642,90+22,93 -
Palacos R (2441,00-2654,00) (2602,00-2671,00) 497 0,001
2942,50+99,67 3048,93+108,70 -
Palacos fast (2804,00-3103,00) (2900,20-3248,15) 7.9 0,001

*[IpumiTka. BcTaHOBIEHO HOCTOBIPHY PI3HMIIIO MiX 3HaUeHHAME pu p<0,05.

Bucnosku.

1. KicrkoBuii nement Palacos R miciasa
3aKiHYEHHS TMIpoIecy TodiMepi3amii MaB MOXIyIhb
npy>xHocTi — 2542,40465,55 MIla Ta MexXy MiITHOCTI —
87,2443,70 MIla, mo 1OCTOBIpHO HIXKYE BiNMOBITHIX
MOKa3HHUKIB MOJyJIs IpY>KHOCTI — 2942,50+99,67 MIla

Ta Mexi wmimHocTi — 105,7743,19 MIla 3paskis
nementy Palacos fast (p=0,001 Ta p=0,001
BIJITIOBITHO).

2. Yepes 2 mobOu miciass  BHUTOTOBJICHHS

BCTaHOBJICHO JJOCTOBIpHY BiMiHHICTh 3pa3kiB Palacos
R ta Palacos fast 3a mokasHHKaMu MOJIYJIS TIPY>KHOCTI
(2642,90+22,93 MIla Ta 3048,93£108,70 MIla
BignoBigHo, p=0,001) Ta Mexi MimHOCTI (95,58+4,53
MIla Ta 116,39+2,85 MIla BinnmosigHo, p=0,001).

3. IlpoTsroM  eKCIICpUMEHTY  BCTAHOBJICHO
JOCTOBIpPHE 3POCTAaHHS CEPEHIX IOKAa3HUKIB MOJIYIIS
npy»xHocti Ha 3,8 % Ta mexi MinHocti Ha 8,73 % mus
3pa3kiB KiCTKOBOro mnemMeHTy wMmapku Palacos R
(p=0,001 ta p=0,001 BixmoBiaHO).

4. Nna 3paskiB Palacos fast 3adikcoBano
JIOCTOBIpHE 3pOCTaHHS 3HAUYEHb MOJYJIsl IIPYKHOCTI Ha
3,49 % Tta mexi minHocti Ha 9,12 % (p=0,001 Ta
p=0,001 BigmoBigHO).

5. OrpumaHi 3Ha4YeHHS BEJIMYUH  MOJIYJIA
MPYKHOCTI Ta MEXI MIIHOCTI KICTKOBHX IIEMCHTIB
Palacos R Tta Palacos fast moxyTh OyTH BUKOpHCTaHI
JUIsL MaTEeMaTUYHOTO MOJICTIOBAHHS PI3HHX BapiaHTIB
OCTEOCHHTE3Y Ta €H/IONPOTE3yBaHHSI.
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THE PREVALENCE OF CONGENITAL HEART MALFORMATIONS IN CHILDREN OF
THE CHERNIVTSI REGION IN 2000 TO 2019

Jdacmuexa H.B.Y, IMuwaxk B.I1.?, Pusnuuyx M.A."

1 Byrosuncruii 2ocydapcmeennviii MeOUYUHCKULL yHUSepCUumen,
2. Yepnosywi, Yxpauna

2Hayuonanvnas akademus nedazo2uieckux HayK YKpaunvl,

2. Kues, Yxpauna.

PACIIPOCTPAHEHHOCTH BPOKJIEHHBIX IOPOKOB CEP/IIIA VY JIETE YUEPHOBUIIKOM
OBJIACTHU 3A 2000-2019 I'T.

Pe3rome. MeTOr0 HAIIOTo JOCITiKEHHS OyJI0 BUBYMTH MOIIUPEHICTD Ta JUHAMIKY YPODKEHHIX Bal CepIls Y
TUTO/TiB, HOBOHAPOIKEHNUX Ta JiTel MepmIoro XUTTA B YepHiBerpKiit obmacti 3a 2000-2019 pp.

HocmimkernHs yactotu ypomkenux Bax cepus (YBC) npoBoannocs B UepHiBenbKiit o0acTi Ha 6a3i MeauKoO-
rereruaHoro neHTpy (MI'L). Bukopucrano peTpocrekTHBHUIA MeToA qociikeHHs 3a 2000-2019 pp.

VY YepniBelpKiit 001acTi y mioaiB 3a nepioan crioctepexeHHs BusiBieHo nommpericts YBC 1,47%o (2000-
2009 pp.) Ta 1,42%0 (2010-2019 pp.), y HOBOHapoKeHUX — 3,8%0 (2000-2009 pp.) Ta 5,07%. (2010-2019 pp.) Ta
B JiTel 0HOTO POKy — 7,99%0 (2000-2009 pp.) Ta 7,76%0 (2010-2019 pp.), 1110 MOXKHA MOSICHUTH JiarHOCTUKOIO
neskux YBC B nepio/ii HOBOHapOXKEHOCTI, a JeSIKUX — JI0 POKY JKHUTTSL.

Nunamika gactor YBC y HOBOHApODKEHUX HOCUJIA XapaKTep CHHYCOINM 3 HAWBHUIIKMM MOKa3HUKOM y 2002
p. (44,11%o). Haiiuia nommupenicts YBC tpanmnacs y 2008 porti (7,66%o), a Haitamxya — y 2000 porti (0,78%o).
Busnaueno paiionn (M.UepHiBui Ta BukHHIBKHII paiioH) 3 HalOLIbII BHCOKOK YacTOTOK IPOIHOCTHYHO
HECTIPHSITIMBHUX YPO/DKCHUX aHOMaNii, MO HMOBIPHO, 3yMOBIICHO SIK OCTYITHICTIO MIaTHOCTHKH 1 SKICTIO
peecTparii.

The aim of our study was to study the prevalence and dynamics of congenital malformations in fetuses,
newborns, and first-year children in the Chernivtsi region in 2000 to 2019.

The study of the frequency of congenital heart malformations (CHM) was carried out in the Chernivtsi region
on the basis of the Medical Genetics Center (MGC). A retrospective research method was used for 2000 to 20109.

In the Chernivtsi region, the prevalence of CHM in fetuses was 1.47 %o (2000 to 2009) and 1.42 %o (2010 to
2019), in newborns - 3.8 %o (2000 to 2009) and 5.07 %o (2010 to 2019) and in first-year children - 7.99 %o (2000
t0 2009) and 7.76 %o (2010 to 2019); that could be explained by the diagnosis of some CHM in the neonatal period
and some up to a year of life.

The dynamics of the frequency of congenital heart malformations in newborns was sinusoidal with a high
rate in 2002 (44.11 %o). The lowest prevalence rate occurred in 2000 — 20.77 %o. The highest prevalence of CHM
was observed in 2008 (7.66 %o). Areas (Chernivtsi and Vyzhnytsja district) with the highest frequency of
prognostically unfavorable congenital anomalies were identified, probably due to both the availability of
diagnostics and the quality of registration.

Pe3tome. llenpio Hamiero mccieqoBaHHs ObUIO M3YYUTh PACHPOCTPAHEHHOCTh M JIMHAMHKY BPOXIICHHBIX
MOPOKOB CEep/La Y TIOI0B, HOBOPOXKICHHBIX H JeTel mepBoro xu3Hu B UepHoBHUIKOM 00macTu 32 2000-2019 rr.

HccrnenoBanne 9acToThl BpoXkAEeHHBIX MOopokoB cepamna (BIIC) mpoBoaniocs B UepHoBHITKOM 007acTH Ha
6a3e menuko-reHeTnueckoro mnentpa (MI'L). Mcnons3oBaH peTpOCHEKTUBHBIN MeToJ uccienoBanus 3a 2000-
2019 rr.

B UepHoBuIkoii 00acTy y mioI0B 3a IepHOabl HabII0IeHUS BRISBICHO pacipoctpaneHHocTh BIIC 1,47%o
(2000-2009 rr.) 1 1,42%o0 (2010-2019 rr.), Y HOBOpOKAEHHBIX — 3,8%0 (2000-2009 rT.) 1 5,07%0 (2010-2019 TT.)
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uy nereit ogHoro roaa — 7,99%o (2000-2009 rr.) u 7,76%o0 (2010-2019 TT.), 9TO MOKHO OOBSICHUTH AHATHOCTHKOMN
HekoTopbix BIIC B nepnojie HOBOPOXKJIEHHOCTH, a HEKOTOPBIX — JI0 TO/1a JKH3HU.

Junamuka yactotr BIIC y HOBOpOXKIEHHBIX HOCHIIA XapaKTep CHHYCOUABI C BHICOKHM Ioka3zareneM B 2002
T. (44,11%0). Camas Bbicokas pacnpoctpaneHHocTs BIIC BruiBnena B 2008 roxy (7,66%o), a camast HU3Kast — B
2000 romy (0,78%o). OnpenencHsl paiions! (r.UepHOBIBI U BrokHUIKMIA paiioH) ¢ HanbOoiee BEICOKOW YaCTOTOM
MPOTHOCTUYECKH HEOJIaronpHsTHBIX BPOXKACHHBIX aHOMAJIUH, YTO BEPOSITHO, OOYCIOBIEHO KaK JOCTYITHOCTBIO

JAWAarHOCTUKHU TaK U Ka4€CTBOM PETHUCTPALINH.

Knrouosi crosa: ypoosceni 6adu cepys, ypooiceni 6a0u po3sUmky, nioou, HOBOHAPOO}CeHi, dimell nepuiozo

POKY dicumms.

Keywords: congenital heart malformations, congenital defects, fetuses, newborns, first-year children.
Knrouesvie crnosa: eposcoennvie nopoku cepoya, 8poxicoeHHble NOPOKU PA38UmMus, nioobl, HOBOPOHCOEHHbIE,

demetl nepeo2o 200a HCU3HU.

Beryn. Cepen ceplicBo-Cy TMHHUX 3aXBOPIOBAHb Y
JUTSYOMY Billl ypoJUKeHI aHomamii cepusd Ta
MAaricTpajibHUX CYTUH MOCIIAI0Th IEPIIOPSTHE MicIIe 1

€ HaWOUIbII aKTyalbHOK MpPOOJEMOI0 CydacHOI
TUTSY01 KapaioJorii [4].
Ypomxeni BaIH ceprs (YBO) €

HAWTIOIMPEHIIAMH YPOKCHUMHI aHOMAITiSIMHU B CBITI,
110 ypaXkae MiTbHOHM HOBOHAPOKEHUX IOPOKY [21].
YBC TpakTyeThCsl SK CTPYKTYpHA aHOMANis CepIist
i/ab0 MaricTpalbHHUX CYAWH, SKa TPUCYTHS TIPH
HapomkeHHI. Xoua mnpubam3Ho y 20% BUMAAKiB
erionoriunnMu  yuHHMKamMu YBC € reHeTuuHi
CHHJIPOMH, BIUIMB TEpaTOTeHiB abo LyKpoBHil miaber
Marepi, 3aJMIIAETHCS 3HAYHA HEBH3HAYEHICTH LIO/0
(daxTopiB pusuky B ocrtanHix 80% Bumankis [6].
Y nockoHaNeHHsT MEIMYHOI Ta XipyprigyHoi JAOMOMOTH
MOKPAIIAIO TPOTHO3 IS JiTeH, HApOKEHHX 13
TsoKKUMU YBC, y pO3BHHEHHX KpaiHax, aje B ACSIKUX
KpaiHax CBITY, IO pO3BHBAIOTECA JOCTYI MO
JKyBaHHS BcE IIE 3aJHMIIAETHCS HETOCTYITHHM.
ommpenicte YBC npu HapoIkeHHI Y BCHOMY CBITi
Ie TOYHO HE BCTAHOBJICHA, L0 MOXKE MPUXOBYBATH
BIAMIHHOCTI B €KOJIOTIYHMX Ta/a00 TE€HETUYHHUX
YMHHHUKaX pU3UKY po3BUTKY YBC Mix perioHamu, siki
MOXYTh MAaTH HACHIJKH JUIS CYCIUIBHOI OXOPOHHU
3mopos's [12].

BrockonaneHHs METOIiB JKYBaHHS i
XipypriguHoro BTpy4YaHHS [O3BOJIUIM  IIiJIBHIIUTH
BrokuBaHHs mitedt i3 YBC Tak, mo Big 85% g0 90%
MOCTPAKAAINX AiTeH, 3MOXKYTh NOXHTH IO 3piJIOro
BiKy [15,22], mo nmpu3Bene 10 geMorpadigHoOro 3cyBy,
npu  sKkoMy jgopocma rpyma i3 YBC  Oyzde
MIEPEBHUIIYBATH 3 YHCEIbHICTIO AUTATy Tpymy 3 YBC i
Oinbire srozeit 31 cknagauM YBC mpokuBYTH JIOBIIE
[13,14].

Eninemionoriss YBC Bapitoe 3a5exHO0 BiJ pi3HUX
rpyn HaceneHHs. HemaBHe pocmimkenas B Kurai
nokaszajno, mo YBC ypaxae npubnuszso 11,1 va 1000
xuBoHapoukeHnX [20]. locmimkeHHs, MPOBEICHE B
[liBHiuHii Axrnii B nepiox 3 1985 mo 2003 poxw,
mokasaio, mo nomupericte YBC cranoButs 79,7 Ha
10 000 xuBOHapomKeHHX [8].

EUROCAT mokazaB, mo YBC € Hai0OubIn
YacTHMHU HEXPOMOCOMHUMH aHOMAJISIMU 3
nomupenictio  5,8-6,5 wa 1000 Hapomxenp [7].
Hocnimxenus, mpoBenene B Ipani 3a 2007-2008 pokw,
MoKasaso nomupeHicTs 8,6 Ha 1000 XxuBOHAPOHKEHNX
[17]. 3aranpHOHAIlIOHAIbHE JIOCITi JDKSHHS
nommuperocti YBC y HoBoHapomkenux B Hopserii

BIPOZIOBXK 15-piunoro mepiogy (1994-2009 pp.)
oKasano MOIINPEHICTh 13,32 Ha 1000
KMBOHApOJUKEHUX, IO € BUCOKUM MOKa3HHUKOM

MOPIBHSIHO 3 CEPEIHBOI0 PO3MOBCIOKEHICTIO Y CBITI
8,0 ma 1000 [11].

Jani mo xiHivHIA emigeMionorii YBC B Adpwuti
CWJIBHO PI3HATHCS BHACHTIJIOK BIIMIHHOCTI B METOJax
JIarHOCTHKH B Pi3HUX perioHax. Y nenbTi piuku Hirep
y Hirepii 4-pidHi NPOCIEKTHBHI €IiAeMiONIOTIvHI
nociimkenas YBC mokasanu mommpeHicth 14,4 Ha
1000 niteii [19]. YBC 3a3Buuaii Tparuisitotbes y aiTei
0-15 pokiB, MpoOTe HEPIAKO MOKHA TIOOAYUTH TOPOCITHUX
3 KOPUTrOBaHUMHU 1 HekopurosanuMu ¥YBC, oco0nrBo B
Adpui [18].

MeTo Hamoro AocjaigKeHHsl OyJO BHUBYUTH
nommpeHicte Ta aAuHamiky YBP y  monis,
HOBOHAPO/DKCHWX Ta JiTeHl TMepmoro XWUTTA B
UYepHnienpkoi oomacTi 3a 2000-2019 pp.

Metoau aociigxenns. JlocaipKeHHS YacTOTH
ypomkeHnx Bax po3Butky (YBP) 'y miozis
mpoBomIocs B YepHiBenbKil 00macTi Ha 0a3i MEIUKO-
TeHETUYHOT0 LEHTPY (MI'T) o0acHOTO
niarHoctuuHoro uentpy (YO/L[). Bukopucrano
peTpocreKTHBHUIT Meron gochimkeHHs 3a 2000-
2019 pp.  UUBIXOM ~ BHBYEHHS  peECTpauiiHUX
reneTnyHuX Kapt (¢p. Nel49/0), 3aTBepmKeHHX
Haka3zoM MO3 Ykpainu Big 13.12.1999 p.

Y po0oTi TakoX BUKOPUCTOBYBATHCA 3BITH
YO MO3 Ykpainu — ¢popma Ne49-3m0poB "3Bit 1po
HaJTaHHS MEIUKO-TEHETUIHOT JoromMoru”,
3arBepkeHa HakazoM MO3 VYkpainm Big 16.06.1993
p- Nel41; 3BiTH HeOHATaNPHUX BiJIIJICHb TOJOTOBUX
CTamioHapiB; miopiuHi craructuyHi 30ipHUKH (2000-
2019 pp.) obnmacHol ouTA40i KiiHiYHOI jikapHi Nel
M. YepHiBIli; MOBIAOMIICHHS MPO HAPOKEHHS AUTHHU
(Tutozy) 3 ypoKeHUMH BajjaMu po3BUTKY ¢. 149-1/o.

PeectpartiiiHi kKapTy Ha BUTIAJIKK HAPOHKEHHS JTITSH
3 YBP 3anoBHIOBanMCsS HEOHATOJIOTOM Y IIOJIOTOBHX
crarioHapax M. YepHIBIli y ICHb BUITICYBaHHS TUTHHH 1
niepenasanucst y MI'LL y 10-1eHHMIT TepMiH i3 MOMEHTY
HAPOKCHHS.

Hiarno3 YBC y HOBOHapOIKEHHX Ta JiTCH
MEPIIOT0 POKY JKUTTA BepU]IKyBaBCS JTaHUMHU
KJIIHIYHOTO JIOCITIDKEHHS, EKT, EXO-KT,
PEHTTEHOJIOTIYHOTO OCITIKEHHS Ta
KapioTUIyBaHHIM (Y pa3i XpOMOCOMHOI aTOJIOTi1).

PesyabTaTn.

IIpoanamnizoBani pe3ynbrata Y3l-CKpHHIHTY (110
22/28 Tix) nepBUHHOTO 0OCTex)eHHs 64950 BariTHUX
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EESY

KIHOK BikoM 15-43 pokw, 3 HUX 64950 — 3a mepummid
nepion cnocrepexeHHs Tta 106777 — 3a npyrui,
BusBieHo 489 (7,48%o) Ta 759 (6,30%0) YBP. YBC 3a

NepioJ] CIIOCTEPEIKEHHS 3ANUINAIUCS MPAKTUYHO Ha
OIHOMY pIBHI 1 3a MEPHIUI MEPiOA CHOCTEPEIKECHHS
cknamu 1,47%o, 3a npyruii — 1,42%o Bunazakis (puc. 1).

Y60
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2,35
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96506

YBP VYBP LIHC VYBP Hupok

0,2

VBP HIKT  VBP mep.uep.cT.

0,38
0,17 024 033 018

VYBC VBP kict.c. VBP o6muyust MYBP

W 2000-2009 pp. ©2010-2019 pp.

Puc. 1. [lowupernicmo ypoOocenux anomanii y niodie 3a nepioo 2000-2019 pp. y Yepniseywvkiii obnacmi
Hpumimra: YBP ILIHC — ypoOaiceni 6adu po3sumky yenmpanoHoi Hepeogoi cucmemu, YBP ILIKT — ypoodoiceni
6a0U PO36UMKY WLTYHKOB0-KUUIK0§020 mpakmy; YBP ceu.-cmam. — ypoodiceni 6adu cevo-cmamegoi cucmemu,

YBP xicm. — ypoooiceni 6adu onopro-pyxoeoi cucmemu,; Xpomoc. — XxpOMOCOMHI AHOMAII.

3a momomororo npeHaTanbHoi Y3/ 3a 1Ba nepiou
CIIOCTEPE)KECHHS BUABJICHO HACTYIHY CTPYKTYypy YBP:
Ha TIEPIIOMY MICI[ 3a YacTOTOK 3HAXOIMIHCS Baau
cedoBoi cucremu 26,78% Ta 37,30%. Y nepion 2000-
2009 pp. mpyre wmicue 3aiiMand BaiW IEHTPaIbHOT
HepBoBoi cucremu (24,0%), a Tpere micue — YBC
(19,7%). Y mepiox 2010-2019 pp. apyre wicie
saiimain YBC (22,6%), a Tpere wMmicue — Bamu
[EHTpaJIbHOI HepBoBOi cuctemu (12,8%).

3a JaHUMH EmieMIONOTIYHUX JOCIIKCHb B
YepwuiBenpkiit odmacti 3a 20 pokis (2000-2019 pp.)
Hapomiocs 199787 HeMoBIAT, 3 AKUX Y 5695 (28,5%o0)
BusiBjieHO YBP: 3985 (27,0%0) — y HEMOBJISIT 3 paiioHiB
UepniBenpkoi ob6nacti ta 1710  (32,8%0) y
M.YUepHiBIi.

Huaamika yactor YBP y HOBOHapomkeHHX
HOCHJIa XapaKTep CHHYCOINH 3 HABHUITIM TIOKa3HUKOM

y 2002 p. (44,11%o), npyruii ik Tpanuscs y 2007 poui
(40,48%0) Ta y 2008 pori mokasHuk YBP Takox
nepepuilyBaB cepenHid 3a 10 poxiB — 38,02%o.
Haitamk4nii moka3HUK nomupeHocti Tpanuses y 2000
pouti 20,77%o0. HaiiBuma mnommpenicte YBC
tpammiacs 'y 2008 pomi (7,66%0), mo y nBa pasu
TIepEeBHILYBaB cepe/iHiil mokasHuk 3a 10 poxkis (3,8%o).
Haitamkunii mokazauk nommperocti YBC 0yB y 2000
portii (0,78%o) (puc. 2).

3a HactymnHi 10 pokiB crioctepexenns (2010-2019
pp.) cepemHiii mokasHMK moumpeHocti YBP y
HOBOHAPOKEHUX CTaHOBUB 24.91%o. ITix
nomupenocti YBP Tpanuscs y 2010 pori — 33,45%o, a
HalHWKuuil nokasHuk (y 1,35 pasu) y 2016 poui —
18,48%o.

%o

45 44,11

40,48
40 W

35

3249 3267

% 27,03

25 A
20,77
20 A
15

10 ~

1,56

0,7

I N I11

e e

B YBC O VBP

3376 3345

28.87

2000 p. 2001 p. 2002 p. 2003 p. 2004 p. 2005 p. 2006 p. 2007 p. 2008 p. 2009 p. 2010 p. 2011 p. 2012 p. 2013 p. 2014 p. 2015 p. 2016 p. 2017 p. 2018 p. 2019 p. 2000- 2010-

B I e S

2609 0 (

24,92 24,91

| 34
ﬁiﬁLﬁiﬁ

2009 2019
PP PP

Puc. 2. Howupenicms ypoosicenux 6a0 po3eumxy ma ypoodceHUx a0 cepyst y HOBOHAPOOICEHUX 34 NEPioO
2000-2019 y YepHiseywkiii obracmi
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HaiiBumuit mokasuuk nomupenocti YBP ta YBC
TpamwsiBcs y KenbMeHenpkoMy paiioni (35,95%0 ta
6,47%o BINOBITHO), @ HAHHMKYMI OKa3HUK YBP —y
Cropoxunenpkomy  (23,1%0), a VYBC - 'y

[Mytunscbkomy — paiioni  (2,68%o), 1mo MalyTh
MOB’5I3aHO i3 SIKICTIO TPEHATaJbHOI JAIarHOCTHKH B
OKpeMux paifoHax (puc. 3).
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Puc. 3. [owupernicms ypoOoiceHux 6a0 po36UMKY ma YPOOIHCEHUX 840 CepYs ) HOBOHAPOOICEHUX 3d Nepioo
2000-2019 y pationax Yepniseyvkoi obnacmi

IMpu anamizi mnommpeHocti pisHux YBP 'y
HOBOHAPO/DKEHUX BHUSBICHO HACTymHE. 3a oOuiBa
Nepioa CIOCTepeKEeHHs HalBHIlA MOMIMPEHICT Oyia
BaJ omopHO-pyxoBoro amapary (18,44%. Tta 7,23%0

CIIOCTEPE)KEHHST 3HAXOJMJINCS BaJd CEY0-CTaTeBOl
cucteMu (4,83%o 1 6,93%o BiAIOBINHO), @ HA TPETHOMY
— ypomxkeni Bamu cepus (3,84%o 1 5,07%o BIAMOBIAHO)
(puc. 4).

BignoBigHo). Ha agpyromy wicmi 3a mepiogm
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YBP YBP IHC YBC YBP obmiaust VYBP HIKT VBP ceu.-crar. VYBP xicr. Irmi Xpomoc.
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Puc. 4. Howupenicms ypoosxcenux aHomarii y Hogonapoocenux 3a nepioo 2000-2019 pp.
y Yepniseywkiti ooaacmi
Ipumimxa: YBP I[HC — ypoooiceni 6aou pozsumiy yenmpanvhoi nepeogoi cucmemu,; YBP HIKT — ypoooiceni
8a0U PO36UMKY UWITYHKOBO-KUUK08020 mpakmy, YBP ceu.-cmam. — ypoooiceni 6adu ceuo-cmamegoi cucmemu,
YBP xicm. — ypooowceni 6adu onopHo-pyxoeoi cucmemu, Xpomoc. — XxpoMOCOMHI AHOMAIT.

Y  HOBOHAapO/[UKEHMX 3a oOOHMIBa  Iepioau
CIIOCTEPE)KEHHSI HaWOUIbIy YacTKy CTaHOBWJIM Bald
ornopHo-pyxoBoi cuctemu (56,83% Ta 29,04%
BignoBigHO). Jpyre micue y crpykrypi YBP 3aiimanm
Bamu cedoctareBoi cucremu (14,89% Ta 27,81)

BiZIIIOBiTHO), a Tpete Micie — YBC (11,83% ta 20,35%
BiJITIOBiTHO).

[Mommpenicts YBP y niteii oqaoro poxy B nepuri
JIECATh POKIB criocTepexxeHHs cTaHoBuna 44,31%o. 3
2010 p. mo 2019 p. MOKa3HUK MOITHPEHOCT] 3HU3UBCS 1
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CTaHOBUB y cepeqHboMy 39,26%o. [Tik YBP Tpanuscs
y 2007 pomi (57,59%0). HaiimeHmmii MOKa3HUK
cnocrepirascst 'y 2016 poui i craHoBuB 31,35%.
[Mommpenicte YBC 3a 2000-2009 pp. craHoBuMIa
7,99%0 1 3a HactymHi 10 pOKIB NpakTH4YHO HE
3minmnacs (7,76%o). Haiibineme YBC BusiBneHo y
2008 pomi (14,73%o0), a Haiimenme — y 2000 pormi

2019 pp.) 3a AaHUMH €TTiAEMIOIOTIYHHX JOCIIKEHbD 32
uei nepiox y YepniBenpkiii obmacti cepen 194870
JiTel MepIoro poxy XUTTs OyJo 3apeecTpoBaHo 8176
mamokiB 13 YBP, mo cknano 42,0%o, 3 saxux 4458
(22,9%0) — y paitonax o6macti ta 3716 (75,5%0) — y
M.UepHiBui. Binbin BUCOKa, MOPIBHAHO 3 pallOHaMH,
3axBOpIoBaHIicTh Ha YBP cepen niteit mepmoro poxy

(3.9%o) (puc. 5). #*uTTs M.YepHiBmi Oyma 3yMOBIE€Ha  Kpamiomo
IIpoBeneno anamiz 3axBoproBaHocti Ha YBP  miarHocTtmkoro YBP (puc. 6).
cepen miTelt mepmioro poky xkurts 3a 20 pokis (2000-
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Puc. 6. Howupernicmp ypoodsicerux a0 po3eumky ma ypooriceHux 8ao cepys y oimeil nepuio2o poKy JHCUmmsi 3a
nepiod 2000-2019 y pationax Yepniseyvroi obaracmi

VY niteli omHOpIYHOTO BiKy momwmpeHicTs YBP
BiJ[pi3HsIAacsA Bill HOBOHAPO/DKEHUX. Tak, HaWBHIIUIA
MOKA3HMK 3a TEPioj] CIIOCTEPEIKCHHS BUSABICHO Yy Ta

Bwkuunbkomy — paiioni  (41,78%o).  Haitamxue
nomuperas YBP tpamsutocs y ['mubonskomy paifoHi
(22,45%0). VYBC 'y cepemnboMy 3a  mepion

crioctepeskeHHs1 cTaHoBUIH 8,00%0. HaliBumum nanuit
nokaszHuk 0yB y HoBocenumpkomy paiioni (10,60%o), a
HaWHIKINM — y Brokaupkomy paitoi (5,2%o).

ITpn ananizi nommpeHocTi pisHux YBP y mireit
MIEPIIOTO POKY XKHUTTS BHUSABICHO HACTYIHE. 32 00HIBa
MIePioI CIOCTEpEKEHHS HAMBHIIA MOMUPEHICTH Oya
BajJ OIMOPHO-pyxoBoro amapary (22,16%. ta 17,6%0
BignmoBigHo). Ha gpyromy wicmi 3a  mepiomu
CIIOCTEPESIKCHHSI 3HAXOIMIIACS YPOIKEHI Baad Cepis
(8,11%o 1 7,76%0 BiONOBiNHO), a HA TPETHOMY — BaJu
cedo-crareBoi cucteMu (5,41%o 1 7,60%o BiAIOBITHO).
Take 30umbmeHHss YBC 1m0 omHOpivyHOTO —BIiKY
MOB’s3aHE 3 TOCTHATAIBHOIO JiarHoCTHKOI YBC
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PI3HOT TSKKOCTI, SIKI TSHKKO PO3IMi3HATH NPEHATaILHO
Ta MPU HApOKEHHI TUTHHH (puc. 7).
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Puc. 7. [lowupenicmo ypoooicenux anomanii y dimeii 00Ho20 poky 3a nepioo 2000-2019 pp.
y Yepniseywkiti oonacmi
Hpumimra: YBP LIHC — ypoOaiceni 6adu po3sumky yenmpanioHoi Hepeosoi cucmemu; YBP LLIKT — ypoodoiceni
840U PO3BUMKY WTYHKOBO-KUWIK06020 mpakmy; YBP ceu.-cmam. — ypoodiceni 8adu cevo-cmamegoi cucmemus;
VBP kicm. — ypooawceni 6adu onopHo-pyxoeoi cucmemu, Xpomoc. — XxpoMOCOMHI AHOMATT.

VY crpykrypi YBP y miteit ogHOpigHOTO BiKY
MepeBakaad BaJd OIOPHO-PYXOBOi CHCTEMH 3a J1Ba
nepiogn  crnocrepexxeHHs  (49,78% ta  44,48%
BIAMOBITHO), Ha JApyromy Micui 3Haxomunucs YBC
(18,22% Ta 19,6%), a Ha TpeThbOMY — YPOJDKEHI Bagu
cevocrateBoi cuctemu (12,16% Ta 19,2% BianosimHo
(puc. 7).

OOroBopeHHs pe3yabTaTiB HocaiTxeHHs . PizHa
nomwmpericte YBC, mo mpencraBieHa pi3HUMH
JOCHIDKEHHSIMM Yy PO3BHHEHUX 1 y KpaiHax, MIo
PO3BHBAIOTECS, TIOKa3ye  CKIAAHICTh  KJIHIYHOI
emigemionorii YBC. Hagite y po3BUHEHHX KpaiHax
YBC mocuTh 4acTo MIarHOCTYIOTH IPH HApPOKCHHI,
10 NPU3BOJMUTH N0 MiABHIICHOI JUTS40T CMEPTHOCTI
[16, 23]. ¥V kpaiHax, 110 PO3BHBAIOTHCS KUIBKICTh
npomnyuieHux aiarnosis Y BC 3HauHO BHIla BHACIIIOK
moranoi niarHoctuku [9]. Ha mactsa, 3aBasxu
YIOCKOHAJICHHIO MTPEHATAIBLHOI JIIarHOCTUKH CEPLIEBO-
CYJMHHHX 3aXBOPIOBaHb 1 iX KOPUTYBaHHs, OKA3HUK
mutsgoi cmepTHOCTI Bim YBC 3HauHO 3HU3MBCH, 1
Oinbmie 75% miTei i3 1aHOIO MAaTOJIOTIEI0 JIOKHUBAIOTh
JIO 3pLIOTO BiKY, HaBiTh 31 CKIIaTHUMU Bajgami [10].

VY nonan 30-40% oci6 YBC piarHocTyoTh npu
HApPOJKCHHI, TOJI K BEJIMKA KUIBKICTh TaKUX Bal, SK
BiJIKpHTa aprepiajbpHa IIPOTOKa, nedexT
MDKIIEpEeCepAHOT TEePeropoiKy, HEBEIHKI M’ s30Bi
JeeKTH MDKIUTYHOYKOBOI IIEPEropoIKH, CaMOCTIHHO
3aKpUBaIOTECS 10 1 poky xutTs [2]. YV UepHiBeubKii
obmacTi y TIUIONIB 3a TIEPiOAM CHOCTEPEKEHHS
BusiBsieHo momupenictb YBC 1,47%o (2000-2009 pp.)
Ta 1,42%0 (2010-2019 pp.), y HOBOHapoxeHUX — 3,8%0
(2000-2009 pp.) Ta 5,07%0 (2010-2019 pp.) Ta B miteit
oHOTO POKYy — 7,99%0 (2000-2009 pp.) ta 7,76%0
(2010-2019 pp.), MO0 MOYKHA MOSICHUTH AIarHOCTHKOO
nesikux YBC B mepiofii HOBOHAPOKEHOCTI, a JESIKUX —
JIO POKY JKHUTTSI.

MMopoxy B VYkpaini HapoIKyeTbcs Onm3bKO 4
tucsa giteit 3 YBC [1-3, 5]. [TommpeHicTh ypomKeHol
narojorii cucremu KpoBooOiry B giteit y 2014 p.
cranoBmia 60 360 oci6 Bikom 10 18 pokiB, adbo 7,95 Ha
1000 nmitedt [2]. Amnami3 wOpiYHOI JWUHAMIKK
3axBoproBanocti Ha YBC y nireit B YkpaiHi nokaszas
TeHJICHIII0 JI0 3pocTaHHs nokaszHuka (2005 p. — 5947
oci6, 2006 p. — 7066, 2007 p. — 7343, 2008 p. — 7794,
2009 p. —8927,2010 p. — 9159, 2011 p. — 10 756, 2012
p- — 10 751, 2013 p. — 11 032, 2014 p. — 9882).
[pupogauit mepedbir YBC € HecnpusATINBAM Ta
CYNPOBO/IKYETBCSI ~ BHCOKOIO  JIETAJIIBHICTIO  0e3
CBO€YacHOi Kapuioxipypriunoi gomomoru [1-3, 5]. ¥V
UYepHiBelpkiii 00JacTi  Tparusuiocss HepiBHOMIpHE
3poctanHs Ta cmnax YBC  ympomoek mepioniB
CIIOCTEPEXKEHHSI, 1110 OTPeOYE MOATBIIOT0 BUBUSHHSI.

BucHoBku.

Y UYepHiBeupkiii 001acTi y IUIOAIB 3a mepionu
criocrepeskeHHs: BusiBiieHo nommpeHicts YBC 1,47%o
(2000-2009 pp.) Ta 1,42%0 (2010-2019 pp.), vy
HOBOHApOLKEeHUX — 3,8%o0 (2000-2009 pp.) Ta 5,07%o
(2010-2019 pp.) Ta B miteit ogHOro poKy — 7,99%o
(2000-2009 pp.) Ta 7,76%0 (2010-2019 pp.), 1110 MOXKHA
MOSICHUTH JIIaTHOCTUKOIO Jeskux YBC B mepiomi
HOBOHAPOJKEHOCTI, & ACSIKUX — JI0 POKY KHTTS.

Junamika dactor YBP y HoOBOHapomxeHHX
HOCHJIa XapaKkTep CUHYCOi1 3 HAMBUIIIUM MTOKa3HUKOM
y 2002 p. (44,11%0). HaitHmwkunii MOKa3HUK
nommupeHocti Tpamueest 'y 2000 pomi — 20,77%o.
HaiiBuma nomupenicts YBC tpammnacs y 2008 porti
(7,66%0), a HatiHK49a — y 2000 poi (0,78%o).

Y gitedl mepmoro poKy JKUTTS BCTaHOBJICHO
HepiBHOMipHMH  posmonit  YBP  Ha  Tepuropii
YepHiBerpKoi obunacri. Busnadeno paiioHu
(Mm.YepHniBui Ta BIKHUIBKWA paiioH) 3 HaWOUIBMI
BHCOKOIO YaCTOTOIO IPOTHOCTHYHO HECIPHUATIMBUX
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YPO/UKEHHUX aHOMaJiH, 0 HMOBIpPHO, 3yMOBIICHO SIK
JIOCTYIIHICTIO A1arHOCTHKH 1 SIKICTIO peecTpartii.
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MOJEKYJSPHO-TEHETUYECKHUE MEXAHU3MBI TATOT'EHE3A OJHUIIOB
ISAMOM KUILIKU

MOLECULAR GENETIC MECHANISMS OF THE PATHOGENESIS OF COLORECTAL CANCER

Grodno State Medical University,
Republic of Belarus, Grodno

BBenenmne. Ilosmnm — 3T0 NOOpOKauecTBEHHAas AMMTENMAJbHAS OIYXOJb, NPEACTABIIONIAs M3 ceds
o0pa3oBaHKe Ha HOXKKE WJIM IIMPOKOM OCHOBAaHMH, KOTOpas BO3BBIIIACTCS HAaJ CIM3UCTON o0onoukoii. Llensio
paboTHI SIBISUIOCH M3YYEHHE MOJICKYJISIPHO-TCHETHYECKUX MEXaHU3MOB ITaTOreHe3a MOJIMIIOB MPSMOM KHIIKH.
HccnenoBanne BBINONHANOCH TEOPETHYECKH, MOCPEACTBOM aHANM3a HAYYHBIX CTaTed, KACAIOMIMXCS TEMBI
[aTOTeHe3a MOJIMIIOB TOJICTON KUIIKHU, OIyOJMKOBaHHBIX B ITOCIIEAHUX BBIITYCKaX N3BECTHBIX HAYUHBIX XKypHaJax.
B peskabraTe MccneqoBaHUS YCTaHOBIIEHO, YTO B MATOr€HE3€ MOJMIIOB MPSAMON KUIIKM MOKHO BBIIEIHTH 2
OCHOBHBIX MEXaHH3Ma: XPOMOCOMHAs HECTaOMIBHOCTH M MHKPOCATTEINTHAS HECTaOMIBHOCTh. XPOMOCOMHAS
HectabmwipHOCTh (CIN) — maroreHeTHYeCKHH ITyTh, peAM3allds KOTOPOrO 3aKII0YaeTcss B HapYIICHUH
CYIIPECCOPHBIX MEXaHM3MOB. JlaHHBIH IyTh KaHIlEpOTeHEe3a BKIIOYaeT B ce0e, Kak aKTHBAILMIO, TaK H
uHakTHBanuio caexyronmx renos: APC, KRAS, BRAF, SMAD2/4(DCC), p53. Bropoit MexaHu3M pa3BUTHSI
MOJIUIIOB MPSAMON KHIIKM CBSI3aH C Pa3BUTHEM MHUKPOCATEIUIMTHON HecTabWiIbHOCTH. MuUKpocaTeIUTHas
HecTabminpHOCTh (MSI) — deHOTHI, KOTOPBIN XapaKTepH3yeTCs MOBBIIICHHONH BEPOSTHOCTHIO BO3HUKHOBECHHIO
MyTaIiii B pe3ybTaTe HapylLIeHUs CUCTeMBbl penapanuy HecnapeHHbIXx ocHoBaHMi JIHK. K cucreme penapaunn
oTHOCsATCS ciaenyronue reusl: MSH2, MSH6, MSH3, MLH1, PMS2. JlanHbIii MexaHU3M CBsI3aH C MHAKTUBAIHCH
reHoB cuctembl penapanuu JJTHK (MisMatch Repair system - MMR). Takum 00pa3om pa3BUTHE MTOJIHUIIOB IPSIMO
KHIIKH SBISETCS MHOTOCTaAUHHBIM MOJU3THOIOTHYECKUM MPOLECCOM, B PA3BUTHH KOTOPOTO NEPBOCTEIEHHYIO
pOJIb WTPArOT PsiJl TEHOB, MyTallMd KOTOPBIX NMPHBOIAT K HAKOIUICHHIO 3THX OTKIOHEHHUH, nuddepeHnnpoBke
SHUTEINATIBbHBIX KIETOK.

Kniouegvie cnosa: noaunvt, xpomocommas HecmabUuibHOCHb, MUKPOCAMENTUMHASL HECMAOUIbHOCb.

Key words: polyps, chromosomal instability, microsatellite instability.

Beenenmne: Yame BcTpewyaroTcs OJWHOYHBIC IIOJIMIBI, pPEeXe
QdyHnaMeHTadbHOE  IOHMMAaHHWE  MATOreHe3a  TPYNIOBbIE M MHOXKECTBEHHbIE M B EJUHHYHBIX
MOJIMTIOB TPSIMOM KUIIKA OCHOBAHO HA AJIETAHTHOM M Clly4asix BcTpeuaercst qud(y3HbIH TOJUII03.
KJIaCCUYECKOM JIOKJazae ®dorenpluTeiiHa u Krnaccudukanus moaumnos.
®upona.ll B 9TOH  Mojaend  NIPUOOpPETEHHBIE 1) Ilo xonM4ecTBY: OAWHOYHBIE, TPYIIOBBIE U

TCHETUYECKUE MYTAINH, TIPUBOIAIINE K YBEINICHUIO
(hYHKIIMA OHKOTEHOB WJIM TOTepe (YHKIUU B TeHAX-
cylpeccopax OMmyxojied, 00ecIeuBarOT CEICKTHBHOE
IpeuMyILIecTBO pocTa KioHoB kierok.d Dxcrnancus
STHX KJIOHOB-KJICTOK HWHHIUUPYET TPaHCHOPMAIIUIO
HOPMAITbHOTO ~ JMHTENHS  TOJCTOH  KWIIKH B
JI00pOKaYECTBCHHBIC HOBOOOPA30BaHMS HUITH TIOJIUIIBL.

Heas  padoThi: U3y49UTh  OCOOEHHOCTHU
MOJICKYJISIPHO-T€HETHUECKUE MEXaHU3MOB B Pa3BUTHH
II0JIUIIOB HpﬂMOﬁ KHIIKH, l'lyTI/I U CTaduu €ro pa3BI/ITI/I$[,
a TaKKe HEMOCPEACTBEHHYI0 POJb TI'CHETHYECKUX
OTKJIOHCHUH B MIX IIaTOTCHE3E.

Marepuanbsl 1 MeToAbl HccaeaoBanusa: Hamu
MPOBEICH aHaau3 psana HAYYHBIX crareit
OIyOJMKOBAaHHBIX B M3BECTHBIX HAYYHBIX XXypHaJax.
[Harta BbIxoga crareit He npeBbimaeT 10 ner.

Pe3yabTaThl U 00CyXKIEHUS:

IMosun — 3T0 JOOPOKAYECTBEHHAS SITUTEIHAIbHAS
OTYXOJIb, TIPEICTaBIIsAIoNIast u3 ceds oOpazoBaHue Ha
HOXKC nin H_H/IpOKOM OCHOBAHUH, KOTOpaSI
BO3BBIIIAETCS HAJ CIM3HCTOM o0osoukoi. Hanbomee
4acTO MOJHITBI BCTpedaroTcsi B Bo3pacte 40-60 nert.

MHOKECTBEHHEIE.
2) Ilo gopme: Ha HOXKe (TIOXOXKHE Ha TPHO), HA
IIMPOKOM OCHOBaHHHU (NOXOXHE Ha TyOKy), B opme

rpo3nen.

3) Io TUITY CTPOEHUS: JKEJIEe3UCThIE
(ameHOMAaTO3HBIE), JKEIIe3UCTO-BOPCHHYATHIE,
BOpCHUHYATBIE,  THUIEpIUIacTHUecKue  (3yOuaTsie),
ramapToMaTo3Hble, GuOpo3HbIE.

XKenesuncteie (ameHOMATO3HBIE) TIOJTHTIB

MPEICTABISAIOT COOOM TUMEPIUTa3UI0 CIIM3UCTOMN B BUIIE
00pa3oBaHMs HA HOKKE WJIM HA IMIMPOKOM OCHOBaHWH,
UMEIONUE TUIOTHYK0 KOHCHCTEHIIMIO, CMellaeMble
BMECTE CO CIM3UCTOH O0OJOYKOH. DHIOCKOIIMYECKH
aJICHOMBI MOTYT OBITh KJIACCH(UIIMPOBAHBI KaK
HOXKYaThle, CUISYME, IUIOCKHE WU JCTPECCUBHBIE.
MUKpPOCKOIIUYECKH 3TH TIOJNHITBI KIaCCUPUIHPYIOTCS
M0 UWX OKENE3UCTOMY CTPOCHHIO:  TpyOdaThie,
BOpPCHHYATHIE WM TyOyJoBwuIe3Hble. (OCHOBHBIM
MPU3HAKOM  MAIWUTHH3AIUM  aJeHOMBI  SIBIIAETCS
JMUCIUIA3WsI, THUIEPXpOMaTO3, yBEIWYCHHE SIep,
nosmMopu3m.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6878828/#JR00735-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6878828/#JR00735-2
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XKenesucto-BopcuHYaThHIE TIOJIMITBI
MPEJCTABISIIOT CO0O0M MEPEeXOAHyI0 (GOpMy, KOTOPHIE
coyeraroT B ceOe TPU3HAKH  IKEJIE3UCTHIX U
BOPCHHYATBIX HOBOOOpPa30BaHUIA. CriocoOHBI
MaJIMTHU3UPOBATHCSI C BBICOKOW BEPOSITHOCTBIO.

BopcuHyaThie TONUIIBI — 3TO aJICHOMBI, UMEIOIINE
Jonpyatoe  JMOO ~ COCOYKOBOE  CTPOCHHE,  C
BBIDAKECHHBIM ~ 9K30QHUTHBIM  pocToM. JlocTuras
KPYIHBIX Pa3MEpOB, BOPCHHYATHIC aJ€HOMBI AEIATCS
Ha y3JI0BAaTYI0 W CTENIONIyIOCSA. Y3I0BaTas afeHOMa
TIPEICTaBISIET COO0H SK30(UTHEIHA y3el Ha IMUPOKOM U
KOPOTKOM OCHOBAaHWH OO Ha HOXKe. CTETFOIIyIocs
aJieHoMa - BOpCHHYAThIE paspactaHus
pacmoyararoniascsas Ha IOBEPXHOCTH  CIHM3UCTOH
TUIOCKO, TTIOYTH LUPKYJISIPHO, UMEET KPACHOBATHIN LIBET
n3-3a OOJIBIIOTO KOJMYECTBA KPOBEHOCHBIX COCY/IOB B
CTpOME  KHUIIKH. [ HMCTONOTMYECKH  BBIICISIOT
HECKOJIBKO  THIIOB BOPCHHYATHIX  IIOJMHUNOB: 1)
IIponuepupyrowjue — XapakTepusyeTcs MUTEIAEM C
BBIPOKCHHBIMH TIpH3HaKamMu Tposindepanuu. Kierkn
pacronaraloTcsi CKy4eHHO, OJHM3KO Ipyr K JIpyTy,
OyKBaJIbHO HacIaWBalOTCA IPYT Ha Apyra, 0e3 KOHTypa
C SIPKUMH OKPALICHHBIMH SIAPAMH, PACIIOJIOKECHHBIC B
HECKOJBKO PSiIoB. 2) I unepniasuozennvle — 04aroBble
TUIIEPIIIa3HK aICHOMATO3HBIX MOOJIMIIOB, 0€3 KaKuX-
nnbo npyrux usMeHeHuil. 3) Manuenuzuposannvie —
MOJIHOIICHHBIE OITyXOJIM C PAKOBBIMM KJIETKaMHU.

OT HOpM@JIBHOW CIM3UCTONH OOOJOYKH MNPSIMOM
KHIIKH, BOPCHHYATas OMYXOJb OTAEIeHAa TOYHOI
KOHTYpHOW nHMEeH. BopcuH4aTsie osmmsl Hanbosee
yacras tdhopma aZIcHOM, cnocoOHast
MaJIMTHU3HPOBATHCS B Pak.

3yOuarele  TMOJMIIBI —  MEJKHe,  CJerka
BO3BBIIIAIONINECS HAJ IIOBEPXHOCTHIO  CIM3HCTOMN
000104KH 00pa3oBaHMsI, MATKOH KOHCHCTEHIIMU U
OOBIYHOTO  IIBETA. IIpy  MHMKPOCKOIHYECKOM
HCCIIEIOBAaHUM  JaHHBIX  IIOJIMIIOB  DIUTEIHH
MII000pa3HO W3BUTON C YMEHBIIEHHBIM KOJIHYECTBOM
OOKaJIOBUIHBIX ~KJIETOK, THUIEPXPOMHUEH sjaep |
oOmireM MHTO30B. 3yOuaThle TONUIBI MOTYT OBITH
KJIacCH(UIMPOBAaHbI 110 TUCTOJOTMYECKOMY BHIY Ha
MHUKPOBE3UKYJSIpHbIE, OOKaJIOBUAHO-KJIETOYHBIE U
HavMEHEe pPACHpPOCTPAaHEHHbIE BapUaHTBHl C HU3KAM
coJiep’kaHneM MynuHA. JlaHHBIE aJeHOMBI PENKO
MaJIMTHU3UPYIOTCS B PaK.

IOBeHubHBIE (KNCTO3HBIE) — KPYITHBIE, IJIOTHBIE,
T7IaJIKue, ApKO-KPAcHOTO I[BETAa, CBUCAOIINE B IPOCBET
KMIDKA Ha JJIUMHHOW HOXKe. ['mcrosorndyecku
IOBEHHJIbHBIE HOJIATIBI XapaKTepu3yIoTCs
3aMOJIHEHHBIMH ~ CIIM3bI0, KHCTO3HO-PACHIMPEHHBIMH
XKeJie3aMH ¢ OOMJIFHON M PacHIMPeHHON COOCTBEHHOU
IUTACTHHKOH , KOTOpas OOBIYHO HHQUIBTPUPOBaHA
BOCHAJIUTEIFHBIMA KJIETKaMH, YacTO 303WHO(PHIAMHU.
[Ipn muKpockonmuu OOHApY>KMBAIOTCA  KHCTO3HO-
TPaHyJIMPYIOUIME TOJMIIBI, BBICTJIAHHBIC KHIIEYHBIM
SMHTENTNEM U COZEpIKalllie CIN3UCTHIN cexpeT. O4eHb
PEIKO MaJIMTHUZHPYET.

Oubpo3HbIE TOMUMBI  NPEIACTABIAIOT  COOOH
COEMHNTENIFHOTKaHHBIE 00pa30BaHMsA C OOJBIIUM
KOJINYECTBOM PACIIMPEHHBIX COCYAOB B cTpome. llpu
MHKPOCKOTIUH OTMEYaeTCs BOCTIAJIUTENNbHAS
UHQUIBTpAMs »03WHOGHUIAMH, HEHTpopHuIaMH U

IMMGOUAHBIME ~ JJIEMEHTaMH,  MHOTZIA  MOXKET
Ha001aThCs OTEK, 00MIMe TMM(aTHIECKUX COCYI0B
C pacuIMpeHHBIMH TIpocBeTaMulEl,

ITaTorenes mosumnos

B mnaroreHese NONMIOB MOXHO BBIICIUTH 2
OCHOBHBIX MEXaHU3Ma:

1) XpomocoMHast HECTaOMIIbHOCTE;

2) MukpocaTTelnTHas HECTaOIFHOCTD.

Xpomocomuast ~ mectabmwibHocTs  (CIN)  —
[aTOTEHETHYECKUM  IyTh, peanM3alds KOTOPOro
3aKJII0YAeTCss B HApPYIIEHMH  CYNPECCOPHBIX

MeXaHN3MOB. YacToTa XpOMOCOMHON HECTaOMITBHOCTH
jpocturaer 80% B maroreHe3e IOJUIOB MPSAMON
KHIIKA. XPOMOCOMHas HECTaOWIIBHOCTH BKJIIOYAaeT B

cels XPOMOCOMHYIO aMILTH(UKALINIO,
TpaHchopMaLuio, AHEYIUIOHUIO, NOTEPIO
reTepo3UroTHOCTH. B 3ToM ciyuae KapLuHOMa
pasBuBaeTcs  HW3  aneHOMBL.  JlaHHBIH  MyTh

KaHIIEpOTeHe3a BKIII0YaeT B ceOe, Kak aKTHUBALIUIO, TaK
n wmHakTtuBammio cienytommx reHoB: APC, KRAS,
BRAF, SMAD2/4(DCC), p53&-3

XpoMOCOMHasi HECTAaOMJIBHOCTh Pa3BHBACTCSA B
HECKOJIBKO CTaIH:

Ha HayaJIbHOM JTamne MIPOHUCXOTUT
runepnpoiaudeparys HopMaaIbHOTO SITUTENHUS TOJICTON
KHUILIKU. DTO IPOUCXOIUT 32 cueT MyTauuu B rene APC
(adenomatous polyposis coli), pacmonoxeHHbIli Ha
JUTMHHOM TIIe4e 5-i XpoMOCOMBI B Jlokyce 5¢21. Dto
OPUBOAUT K  IIEPBOMY  HACHTUDHULUPYEMOMY
THCTOJIOTHUECKOMY TIOP)KEHHIO, BOBJICYEHHOMY B
¢dopmuposanne CRC, - abeppanTHOMY KpUNITO(POKYCY.
MNuaktuBauus APC npuBoANT K yCHIIEHUIO PETYIIALUN
OeckppUIOi/Wnt  B-KaTCHHHOBOW  CHTHAIHM3AIINH,
BeITecHss1 P-KareHnH B sapo, rzie OH akTHBUpYET
(daxkTopel KJIETOYHOW Tponudepanny, Takue Kak
npotoonkoreH CMY C u nuknua D1. Myrtanuu 8 APC
HPUBOJST K MOCTOSIHHOMY Jqucbanancy,
ONaronpUATCTBYIOIIEMY JICJICHUIO KIIETOK, a HE HX
rudenu.

BropblM  3TanoM reHEeTHYeCKUX
seisttorest myTtanuu KRAS mmm p53.

KRAS-3TO OHKOTEH, KOTOPBIH SBIACTCS WICHOM
HUCXOAAIIETO  CHUTHAJIBHOTO  IyTH  penenropa
smmnepManbHoro  ¢aktopa pocra (EGFR). On
curHammsupyer depe3 BRAF, droOpl akTHBHpOBATH
MHUTOTCH-aKTHBUPOBAHHbBIA OEIKOBBIA IyTh KHHA3bI
(MAP), wunayuupyss mnponudepandio KIETOK U
UHrUOUpys anonTo3. [Ipu HapyIIeHUH Perysy reHa
KRAS, nmubo ero myraiuu, HapyIIaeTcs MpPOIECC
Je3aKTHBANNHU 1 iepexoa B HeakTuBHyIo I 1D-dopmy.
OH ocraercsi TOCTOSIHHO BO  «BKIIFOUEHHOM)
cocrosHuy, T.6. B ['T®d-popme, uTo HPHUBOAUT K
HENpephIBHOM Nepegayd CUTHala B SApO  H,
ClJIe/IoBaTeNbHO, K KieTouyHol npomudeparun. [Tocne
myrtaunu B reie KRAS, curnan nepenaercst Ha TeH
BRAF. BRAF — cepun/TpeoHHWH peryiaupyemMas
KMHa3a. MyTanust 3TOro TeHa IPHUBOJIUT K €ro
MOCTOSTHHOW CTHMYJUSILIMK M TIepeiaeT CTHMYJBI 110
RAS/RAF/MARK-curnanpHOMy —TyTH B SO,
NpUBOJSIIEE K  KIETOYHOH  mposudepauuu U
MIEPEPOIKICHHUIO PAHHUX aJICHOM B IIPOMEXYTOUYHYO.

IPOIIECCOB,


https://cyberleninka.ru/article/n/polipy-tolstoy-kishki-epidemiologiya-faktory-riska-kriterii-diagnostiki-taktiki-vedeniya
https://cyberleninka.ru/article/n/polipy-tolstoy-kishki-epidemiologiya-faktory-riska-kriterii-diagnostiki-taktiki-vedeniya
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1) Ha Tperbeii cTaguu NPOUCXOAUT MYTallUu, a
uMeHHO auenbHble nenenun rena DCC (detected in
colorectal cancer), pacnonoxeHHbIH Ha  18-i
xpomocome. [loBpekneHue TeHa TPUBOIUT K
0CJIabJICHUIO a/ir€3UH KIIETOK, CHIKEHHIO 3KCIPECCUU
aJre3UBHBIX  PCIENTOPOB,  4YTO  YBEJIUYHMBACT
CHOCOOHOCTH K pacrpocTpaHeHHIO
(MeTacTa3mpoBaHMIO) KIETOK. Ha o310l  cramum
MIPOMEKYTOUHBIE aIEHOMBI IPe0Opa3yIOTCs B MO3IHUE
aneHoMbl. Takke MOTyT HaONIOJAIOTCI MYyTaldd B
rerax SMAD4/25! |

Bropoii mMexaHu3M pa3BUTHS KOJOPEKTAIbHOIO

paka CBsi3aH C pa3sBUTHEM MHKPOCATEUIUTHOMN
HECTaOUJIBHOCTBIO. MukpocarenuTHas
HecTabunpHOCcTh  (MSI)  —  denoTHm, KOTOpBIH
XapaKTEepU3yeTcst  IOBBIINICHHOH  BEpPOSTHOCTBHIO

BO3HMKHOBEHHMIO MYTallMi B pe3yJsibTaTe HapyLICHUS
CUCTEMBI penapaiuy HecrapeHHbIXx ocHoBanuil JIHK.

JlaHHBI MexaHM3M CBf3aH C HWHaKTUBaLUEH
OJTHOTO HJIM HECKOJIBKMX T€HOB CHCTEMbI perapanuy
JHK (MisMatch Repair system - MMR). Pemapanus
HecriapeHHBIX ocHoBaHUH (MMR) siBsiercst omauM 13
BUJIOB HKCIIM3MOHHOH pernaparyu, KOTopas IMPHUBOAUT
K WCIIPaBIICHUIO OILINOOK MEXY
HEKOMILJIEMEHTapHBIMH OCHOBaHMSIMH, BO3HHKAIOIINE
npu ckoibxkeHuu JHK-monmmmepassl Bo  Bpems
permukarmuu.  TakuMm  o0pa3oM,  BBINOJHSAIOTCS
GyHKUMM TOAJepKaHUS LEJNOCTHOCTH TIeHOMa |
cynpeccur omyxomul,

K cucreme pemapamyy OTHOCATCS CIEIYIOIINE
reasl: MSH2, MSH6, MSH3, MLH1, PMS2.
OcHOBHBIM  OenkoM-uHIaTopoMm cucteMsl MMR
spisietcss MSH2, xotopeiii 0OHapyXHUBaeT OMHOKY B
crpykrype HutH JHK u B 3aBUcUMOCTH OT
NOBpeXeHus: oopasyer rerepoaumepsl ¢ MSH6 wim
MSH3. Jlns KOppEeKIMH MHCMIT4a HCIOJIB3YeTCs

MSH6, a ama  wucnpasnenus [IJIB  (memin
nenetuu/Betapku) - MSH3ML
I'erepoaumep MSH2+MSH6 (MutSa)

dopmupyercs Ha HuTH JHK B Mecte nokammsanuu
OImMMOKHA U PACIO3HAET HECOOTBETCTBAE OCHOBAHUH W
IIAB, conepxamux 1 uau 2 HemapHBIX HYKJIEOTHA.
TCerepogumep MSH2+MSH3 (MutSg) — pacmosnaer
IIIB npoTsikeHHOCThIO 0T 2 10 10 HyKJI€OTHAOB.

ITocne cBsa3pBanus MutSa ¢ MucMITUaM
npoucxomgut obmeH AJI® nHa AT® um MutSa
MpeBpalaeTcs B «CKONB3SIMIUNA 3aKHM», a IMOocie
npucoeaunenus k cebe MutLa (MLH1+PMS2), Bech
KOMIUIEKC HayuHaeT nepememarscs Brosib ocu JTHK
JI0 TOTO, TOKa HE BCTPEYACT €IIe OJWH KOMILICKC
6enkoB PCNA (proliferating cell nuclear antigen).
PCNA npexacraBmser co0oif  KOJNBIEOOPa3HBIH
TOMOTpHMED, HMEIOIIU I JIBE pa3IH4YrMEIe
nosepxHocty. Ha JIHK 3arpyxaetcs ¢ nomormpsto RFC
(replication factor C) ¢ 3’-komma ot Osmkaiiniero
paspeiBa U BCETZla OJHOM W TOMU ke cTopoHoi. Ha 3°-
cyOcTpare 3TO MPHUBOAWUT K AKTHUBAIMM CKPBITON
SHIOHYKJIea3Ho! akTuBHOCcTH MutLa , oH Oyxder
paspesath Tonbko oaHy HuTh JIHK m oOGpa3oBwIBaTh
JIOTIONTHUTEIBHBIC Pa3pbIBBI [0 00C€ CTOPOHBI OT
MHCMATYA.

Ha orane ypanenus mucmdtua wiu IIIB B
nporecce MoJKIoYaeTes 3k30Hykneasa (Exol). Exol
3arpyaercs  Ha  paspbiBBl  aKTHBHPOABHHBIM
komruiekcom MutSa/MutLa u obpasyer mpoGenst B
uutu JIHK. BocctaHoBieHue CTpPYKTypbl HOuYepHen
uuti JJHK eeimosnasier JJHK-monumepasa (pold). dus
¢bukcanun pold Ha uenu HEOOXOIMMBI KOMILICKCHI
PCNA u RFC. 3aBepmaercs mpomecc MMR
COCIMHEHNEM KOHIIOB caxapodochaTHOTO OCTOBa
penapupoBaHHON [OYepHEHl HUTH M 00pa3oBaHHEM
dbochonmdpupHOl cBsizu. OCYIIECTBISICTCS 3TO C
nomounipto JIHK-nuraser. Takum 00pa3om, IpOUCXOANUT
ycrpaHenue ommbok B HuTax JHK Bo Bpems
pemukaiuy. [lo3ToMy MyTanuud TeHOB CHUCTEMBI
MMR, npuBomsamue ee K HWHAKTUBAIUH, T.C.
HapyLICHUIO pEnapanuy HECHapeHHBIX OCHOBAaHHH U
BO3HHUKHOBEHHIO OIMMOOK PEIUIHKALINH, CIOCOOCTBYIOT
HaKOIUICHHIO MYyTalMii B TEHOME CO 3HAYUTEIHHO
OO0JIBIIICH CKOPOCTBIO, Y€M B HOPMAJIEHOM COCTOSIHHH.
IIpn sTtoM 00pa3yloTCs MHKpOCATEIIUTH (y4acTKH
JHK, cocTosimue W3 MOBTOPSIOMUXCSA (HparMeHTOB
JUIMHOHM oT | 10 6 HYKJIGOTHIIOB), CIIOCOOCTBYIOIIKE
OBICTPOMY POCTY HOTUIoBL2-61

BoiBoa

1) Takum o0pa3oM pa3BHTHE IOJHUIIOB MPSIMOU
KHUILIKA SIBJISIETCS MHOTOCTaIUIHBIM
HOJIMATUOJIOTUYECKHUM ~ HPOLIECCOM, B Pa3BUTHUHU
KOTOPOTO TEPBOCTENICHHYIO POJb MIPAIOT PsiJ T'€HOB,
MYTallid KOTOPBIX TPHUBOIAT K HAKOIICHHUIO 3THX
OTKJIOHEHUH, AnhPEepeHIUpPOBKE OSMHUTEIHATBHBIX
KJIETOK.

2) H3BecTHBIE MEXaHU3MBI TATOTEHE3A MTOJIMIIOB
TpeOyIOT aJanTanuy B KIMHUYECKON MPAKTHKE ITyTeM
pa3paboTKu METOJIOB TEPCOHATBHOW TEeHETUYECKOM
JIMarHOCTHKH, HAOIOJCHUS U JICUSHHUS y MAIUEHTOB C
JN0OpPOKAaYEeCTBEHHBIMA HOBOOOPA30BaHUSMHU TOJCTON
KUIIKA B LesiX O(PQPEKTUBHON NPOQHIAKTUKH
OHKOJIOTHYECKHX 3a00JIeBAaHUN TOICTON KUIIIKH.
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ROLE OF THE CENTERS OF VEGETATIVE NERVOUS SYSTEM IN MANAGEMENT OF THE
INTIMATE RHYTHM AT PERFORMANCE OF STANDARD PHYSICAL ACTIVITY
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Couunckuii eocyoapcmeennblil yhugepcumem, Poccutickas @edepayus,
2.Couu, Kano. mex. HAyK, Ooyenm Kageopwvl UHBOPMAYUOHHBIX MEXHONOSUL

POJIb IEHTPOB BETETATUBHOI HEPBHOI CUCTEMBbI B YIIPABJIEHUM CEPJIEYHBIM
PUTMOM ITPA BBIIIOJITHEHUUN CTAHIAPTHOU ®U3NYECKOU HAT'PY3KHN

Abstract. After performance of 20 knee-bends and in 1 minute of rest at surveyed were measured R-R
intervals of the electrocardiogram. The method of share tendencies in harmonics R-R intervals had been allocated
9 levels of hierarchy of tendencies and harmonics. The analysis of parameters of share tendencies in multilevel
hierarchy has allowed to reveal a subordination in control centre’s of an intimate rhythm, the order which depends
from early, or the late period of restoration after physical activity. So, right after 20-tu knee-bends the dominating
role in regulation of a rhythm belonged to the respiratory center, and through 1 minutes of rest the proponent role
has passed to kernels of a wandering nerve.

Annotauus. [Tocie Beimonnenus 20 npuceaanuii u uepe3 | MUHYTY OTJbIXa y 00CIETyeMOTro H3MEPSITUCH
R-R HHTCPBAJIbI 9JICKTPOKAPANOT PAMMEBI. Meronom JOJEBBIX TEHJCHIUI B rapMOHHKaX
KapAHOWHTEPBAIOTPaMMBbI OBIIIM BBIIEIECHBI 9 ypOBHEH nepapXuu TEHACHINH U TapMOHUK. AHAJIN3 TIOKa3aTenei
JIOJIEBBIX TEHICHIIMH B MHOT'OYPOBHEBOM MepapXuH MO3BOIMI BBISIBUTH CYOOPIMHAIIMIO B LIEHTPAaX YHpPaBICHUS
CEpIIEYHbIM PUTMOM, NOPSIOK KOTOPBIM 3aBUCUT OT PAHHErO, WU IO3JHEr0 IIEPHUOJa BOCCTAHOBIICHUS I1OCIIE
¢usngeckoil Harpysku. Tak, cpasy mocie 20-TH NpHCEJaHMH JOMUHHPYIOUIAs PONb B PEryJSAIMH PUTMa
NpyuHaJIC)Kajla AbIXaTCJIIbHOMY LCHTPY, a 4Yepe3 1 muH. OTAbIXa AOMHMHAHTHAA PpoOJb IIEpellla K dApaM
OITy>KIaroIero HepBa.

Keywords: Rhythms of heart, a harmonic, vegetative nervous system, hierarchy of management, antagonism,
variability, statistical methods, the share tendency, adaptation.

Knroueswvie cnosa: pummbsl cepdua, CAPMOHUKU, 6ecemamueHas HepeHas cucmema, uepapxus ynpaeieHusl,
AHMA2OHU3M, 8APUADETLHOCTIL, CIAMUCMUYecKUe Memoobl, 001€6as MeHOeHYUs, A0anmayusl.

MuorooOpa3Hble BIWSHUS Ha BapuabeIbHOCTh  HACTOAIIEE BpeMs MIPECTaBISIIOT JIUTITb
CepAEHHOr0 puT™Ma (BCP), BKJIIOYAsi  MCCJIEIOBATENIbCKUN HWHTEpPEC U UX MPAKTUYECKOE
HEHPOTyMOpaIbHbIC MEXaHU3MBI BBICIIMX  TPUMEHEHHUE OTPaHUICHO.

BETETATUBHBIX IIECHTPOB, OOYCIOBINBAIOT HETUHEHHBIN [IpencraBneHHbIE Ha rpadukax

XapakTep W3MEHeHHWH cepaedHoro putMma. Jna  kxapawmoumHTtepBamorpammbl  (KUI)  TennmeHmmu u
OIMCaHMs 3THX TEHJICHLUH TpeOyeTcst ucnonp3oBanue  rapmonuku (Puc.l), B reomerpuueckoM MeToje
CHelaJIbHBIX MeTOloB. B Hamell crTpane u 3a  HWcciepoBaHWit putma cepauna R-R - uHTepBans

pyOexoM pasBUTHIO 3THUX METOJOB  YJAGJSETCS  DIICKTPOKAPIHOTPAMMBI (OKT) MIOJIBEPTarOTCS
6osieinoe BHuManune (Goldberger A., 2016; Kosynuua — pamkupoBanuio [2]. B criekTpaiibHOM MeToze, ITyTeM
I'.C. 2000; ®neiimman A.H. 2011). npocenBanusi R-R nHTEpBanoB uepe3 crenuaibHbIC

Hast OTIHCaHUS HEJTMHEHHBIX CBOMCTB  OKHa, BBIIENISIOTCS BBICOKHE, CPEJHHE U HHU3KHE
BapuabesbHOCTH MPUMEHSUINCD, KJIAaCTepHbI  MHTEpBAJIbHbIE  YaCTOTHl W3  KOTOPBIX  3aTeM

CHEeKTpalbHBIH  aHamM3, OJKCIOHEeHTa JlamyHoBa,  (QOPMHPYIOTCS OTIENbHBIE AMHAMIYECKHUE Psiabl [12].
saTponus lllennona [6,26] u ap. Bce 3tn MeToas! B



54 East European Scientific Journal #3(67), 2021

. |
EESY| |

500

480

y = 0,0108x? - 0,2688x + 385,31

460

440

420

400

380

360

340

320

300 et e e e e e A A A A A A A A A A A A A A A

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100

700

600

y = 0,0305x2 - 2,7261x + 550,58

500

400

300

200

100

a) cpasy nocie nazpysku 6) nocie 1 mun. omovixa
Puc. 1 I'paguru KUI nocne svinonnenus 20-mu npucedaruil.

B aunamuueckom psge KUIT, npeactaBieHHOM Ha
rpaduke (Puc. 1 0)), Mbl BUIUM, YTO YacToTa MyJjbca
yepe3 IMHH. OTABIXa IOCNE HArpy3Kd NPUXOAUT B
HOpMY. Ha rpaguke POCMaTPHUBAIOTCS
CHUMIIATUYECKHE M TapacHMIIaTUYECKHe BIMSHUS
LIEHTPOB BereTatuBHOW HepBHOW cucremsl (BHC),
KOTOpbIE COCTaBISIOT JbIXaTelbHble BOJHBL Ha
rpaduke (Puc. 1 a)) crpemuTensHOE BOCCTAaHOBIICHHE
myJbca rocie Harpy3Ku XapaKTepU3yIOT
HapacuMIaTHIECKHUE BIIMSIHUA, KOTOpBIE
CONpOBOXKAAaTCs yBenuueHueM R-R paccrosHuili B
anekTpokapanorpamme (OKI).

ITokazarenu konedbmemoctn B R-R paccrostamsx
OKI' MOXHO pa3fenuTh Ha OTHOCHTEIbHBIE M Ha
abcomrorHble. [lokaszaTenu aGCONMIOTHONW BEJIMYMHBI
KoJleOaHUH MOTYT TPENCTaBISATh PA3HOCTb MEXKIY
HauOOJNBIIMM W  HAaWMEHBIIUM  3HaYeHHWEM  OT
aOCOJIOTHOM BENMYMHBI OTKJIOHEHWH OT TpeHsa.
OnHako, OOLIENpPUHATO, YTO OCHOBHOH, HamOoiee

MPaBUJIbHOM Mepoil OIEHKH KOoJeOIeMOCTH psiza
SBIISICTCS CpeAHee KBaJpaTH4eCcKoe OTKIJIOHEHHE,
ToKa3aTesb KOTOPOTO MOXET npuodperarb
MOJIOKUTEIbHBIE U OTPULIATENIbHBIE 3HaYeHHUS [9].

IIpencraBnennyo Ha rpadukax JUHAMHKY
(Puc.1), B kiaccudukanuu BpEMEHHBIX PsJIOB
OTHOCSTCS K pa3psily XaoTHUHBIX OTKJIOHEHWH, M3
KOTOPBIX  BBUICNISIIOT ~ MEPApXHMI0  TEHIACHIMH U
KoJIe01eMOCTH, I/ie HabIro1aeMasi CII0KHasl CTPYKTypa
CBSI3M 3THX IIOKa3aTesiell B Pa3IMUHBIX BPEMECHHBIX
HHTEpBaNax MOXET HOCHUTb XapakTep
B3anmo3amensiemoctu [5,13].

B  BblmeonucaHHBIX  METOJAX  YCTpaHEHHE
pPa3sHOCTM  pa3IMuuMii  MEXIy  MOC/IEAOBATEIHHO
uaymumu R-R untepBanamu [2,12,8] He mO3BOJSIOT
OIIPEICTUTh SHTPONHHHbIE XapaKTEePUCTUKU
cepaeynoro putMa [26,6,24]. B pesyibrate dero B
CTPYKTYpE YIpaBJCHUS PUTMOM CepALA TepseTrcs
rocieioBaTelibHas  nepejaya  MHOTO(AKTOPHBIX
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BIIUSTHU.

OneHka MHOTO(AKTOPHBIX BIHUSHUN IICHTPOB
BHC Ha putm cepaua, B IpeajsaracéMoM MeTone
JIOJICBBIX TEHJCHIMI OCHOBaHA Ha WCIIOJIH30BAHUU
TEOPUH  HAKONHUTENbHOM  BapuabenbHocTH  [9].
IIpuMepoM HakOIUICHHUS MOTYT OBITH HAOJI0aeMbIC B
JKUBBIX OpTaHM3Max (HU3HOJIOTHYECKUE HW3MEHEHHUS
moJ BO3ACHCTBHEM (DaKTOPOB BHEIIHEH Cpemsl,
KOTOpEIE COTIPOBOXKIAIOTCS JMHAMUKOH
HaKOIHUTEILHOTO WTOoTra mokasareieit [19,11]. B atoit
TUHAMHOKE MOJXKHO BBIICIUTh KOJIEOIEMOCTh H ee
oOIIyl0 TEHACHIWIO, a OTKIOHEHHWS OT OoOmei
TEHJCHIIMM TIOKa3aTesiel KoyieOleMocTH u  Oyzaer
MpeNCTaBIsATh  aMIUIUTyIOHble — pasmuuus  [21].
ITonoxxuTenbHBIC W OTPULATCIBHBIC PA3THYUSI MOTYT
ObITh BBIOpAaHBI ¥  TPEACTABICHBI  OTICIBHBIMU

N F \

-R \4 ,

7

JUHAMUYEeCKUMH  psigamu  [22]. [IuHamuueckue
XapaKTCPUCTHKH HAKOMUTEIBHONH BapuaOENbHOCTH B
ATHX PAAAX MO3BOJISIOT BEISIBUTH (DaKTOPHBIC BIHMSHUS,
KOTOPBIE MOTYT OBITh CPaBHHMBI C JIHMHAMHYCCKUM
cranaaptom [18,28].

DTU NPUHIUIIBL, 3JI0)KEHHBIE B METOJIE JTOJIEBBIX
TEHIEHIWH, CYIMECTBEHHO OTIMYal0T €ro  OT
TEOMETPHUYECKUX M CHEKTPATBHBIX METOAOB aHalM3a
[23,24,25].

Uro0Obl ONpPENeNUTh PETyMUPYIOMNE BIHSIHUSL
meatpoB BHC Ha cepmeuHbIii puTM, U3 IHHAMHUKH
BPEMEHHOTO psa HE0OXOANMO BBIIEIUTh TAPMOHUKH
CUMIATHUYECKUX U TMapacUMIaTUYECKUX BIUSHUN
(Puc.2). U3 ¢parmenrta psga KUI' MBI BHauM, 4TO
mHa R-R unTepBanos B DKI' MoxxeT OBITH OoJbICH
WUJIM MEHBIIEH.

NaRaCcnum

nat

CUMI

\

dTNKA

Puc.2 Jlonesas amniumyoa 8 2apMOoHUKAX KAPOUOUHMEPEALOSPAMMBL:
a) u 6) — enusinus yeumpos BHC na cepoeunviii pumm.

VYMeHblIEHHE pa3Induii B IIOCIEN0BATEIBHO
WAYLIMX UWHTEpBajlaX psala MOXHO YBs3aThb C
CHUMIIATUYECKUMHU BJIMSHHUSMH, & YBEJIMYEHHE - C
napacuMIatTiHdeckumu BiusHusMu (Puc.2, a u 0),
KOTOpBIE MOTYT HATH U3 pa3nuuHbix neHrpos BHC [1].

us mokasarenei MOCTIEIOBATEITEHBIX
AMIUTUTYAHBIX ~ OTKJIOHEHWH B guHammke R-R
uatepBanoB (Puc.3, a) m 0)) MOXHO BBIICITUTH
MOJIOXKHUTENBHBIE W OTPUIATEIbHBIC  BEJIMYUHEI,
KOTOpBIE ~ 3aTeM  OINpPEAENSIIOTCS B OTAECNbHbIE
JMHAMHYECKUE PSIJIBL.
JIOJIEBBIX

Ilocne BwIACIIEHHST B HHUX
TEHACHIIUH

CHUMIIAaTHYCCKHEC n

0,6

0,4

0,2

0,0

-0,2

0,4

napacuMIIaTHYECKue () BIUSHUA Oy IyT NPeICTaBIATh
2-t wu 3-it ypoBenb (Puc.3 OPyw u —+) B
JUHaMU4eckoil uepapxuu. Pamsl  3-ro  ypoBHA
uepapxuu (— ¥ +) Tak *Ke HUMEIOT XapaKTCPUCTHUKH
TeHIEHIMA 1 Kojebnemocty [25]. BrusHus meHTpoB
BHC B rpynmax nentpansHoro (LIK—) u aBToHOMHOTO
(AK+) xontypoB (Puc.3 a) m 0)) wmmeror He
PaBHO3HAYHOE OTHOILIECHHUE K TPEH/Iy psiia TapMOHUK 2-
10 ypoBHS (OPyur). [Tocne 1 Mun. otapxa (Puc.3 6)) Mbl
MOSBUBIIYIOCS CTPYKTYPY B3aMMO3aMEHBI
cummnatiueckux (LIK-) u mapacumnarngeckux (AK+)
BIUSTHAN [24,28].

3,0

2,0 IK(=)
[\ OP uHT
1,0 l \

0,0 -

-1,0

a) 20 npucedanutl 6) uepesz 1 mun. omovixa
Puc.3 Bmopoti u mpemutil yposenv 6 uepapxuu ounamuxu KUT.
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BbigeneHne  MHOTOYpPOBHEBOW — MEpapxXu M3  MHTEPBAIOB TapMOHMKH  ObUIM  c(hOPMHPOBAHEI
BPEMCHHOT'O psda KU MpeACTaBJIACT MHOIOKPAaTHOC JOIIOJIHUTCIIbHBIC psAAbL, COCTOAIIIUE nu3
BbIJICJIICHUC MOCJICAYOIUX TapMOHUK us3 NOJIOKUTCIIBHBIX W OTPULATCIIBHBIX aMIUIMTYO. B

HpeAbIayIIero ypoBHs. Tak B K01e01eMOCTH psiIoB 3-
ro ypoBHs (LIK-- u AK+) ObUTH BBISIBIICHBI JIOJICBBIC
TEHJCHIMH B KOJEOJEMOCTH W B aMIUIUTYIHOMN
pasHocTH (OPuyr). 3aTeM W3 aMIDIMTYyIHOW pasHOCTH

pe3ynbTare ApoOieHus ObLIM moydYeHbl psasl (Puc.4
a) u 0)), KOTOpbIE W MPEACTaBISAIOT 5 U 6 ypOBHHU
JUHaAMHU4YecKoi uepapxuu [25].

ccy, M —,+
----- BBLL, MHL, —,—
OP uHT

' -~
A T R L s ey
e \HFWMY
—iLDaSHLDH&DH&DHLDH&DHLOHKDrFLOH
L Add NN m;mon s S nn O ORS00 000

-1 - =

1
11 \ ABH++

\ ————— A+~
1\
5
PR B et

/ s o

/ e —
_1 -

HHNNMMWWI!]I!]&D&DI\I\OOOOU\U\E

a) yenmpanvruiii konmyp (LK) 6) aemonomusiti konmyp (AK)
Puc. 4 Brusnus yenmpos BHC na 5-m u 6-m yposre uepapxuu yepe3 Imun. omovixa nocie 20 npuceoaruil.

Ha rpajdmkax Pumc. 4 MBI BHIONM sIBHBIC
JMana3oHHble pa3nduus BausHUS ueHTtpoB BHC
Bxoasaumx B rpynnsl AK u K xonTypos. CornacHo
JBYX KoHTypHOU monenu [1], u3 AK xontypa (Puc. 4
0)) ucxonsT BIMSHUS sAep ONy)KAAIOIero Hepsa
(SIBH+,+) u BnustHus ApixarenbHoro rentpa (J+,-).
A u3 LK xontypa (Puc. 4 a)) ucxomir BIMAHUS
BBICIIMX BereTatuBHbIX nenTpos (BBL/TTHLI--,--), ) u
BIIMSIHUSA, UAYIIHE U3 CEPACYHO COCYANCTOTO LEHTpa
npoxposroBatoro mosra (CCIL[ MIL--,+). I'paduku
BnusHUS ueHTpoB AK wumeror npeBocxoasmuit
JIMana3oH HadaJlbHBIX BIMSHUH, KOTOPHIH MCXOAUT U3
SABH (Puc.4 6)), a B LK menTtpax coxpaHnsercs
TrapMOHMYHAs  B3aMMO3aMEHJIEMOCTb B  KOTOPOH
npeobyazaeTr  aKTHBHOCTb HapacHMIIaTHYECKUX

rstHAl, uexoamux n3 CCLL IIM nentpa (Puc.4 a)).
B mpencraBieHHON 37ech paboTe Ha 7-9 ypOBHIX
JUHAMUYECKOW  HMEpapXuM 3Ta  INPEIIIOJIOKECHUS]
HOATBEPSTCS B HU(POBBIX MOKa3aTEISIX.

BonHoBas cTpykTypa TEHAEHUUA HAKOTIUTEIbHOU
BapuabelbHOCTH B JUHAMHKE MHOTO(aKTOPHBIX
BauaHuit  (Puc.5) MOXET  COAepXKarb KaK
HOJIOXKUTENbHYI0, TaK U OTPHIATEIBHYI0 aKTHUBHOCTb,
OTPaXKaIOIIyI0 BEJIMYMHY IPHPOCTOB B IIPOIECCAX
HakoruleHusl. Ilpomecchl B opraHm3Me MOTYT OBITh
caMple  pasNuuHble:  peduIeKCHbIe,  OOMEHHBIE,
OKHCJINTEJbHBIE, BOCCTAHOBHUTEIILHbIE, TPAHCIIOPTHBIC
u ap. [lepemnereHus ayr ToW Wik HHOU (HOPMBI MOTYT
MIPEACTAaBIATE TaK JX€ KOMIUIEKC B3aHMOYYacTHs
3BEHBEB PA3IMYHBIX CHCTeM opranm3ma [13,15].

P

t

Puc. 5 Bozmooicnvie ghopmbl HakonumenvbHoU 6apuaderbHOCmu 8 CepOedHOM pumme.
Ilpumeuanue: suinyxnas 0yea — noA0ACUMENbHASL AKMUGHOCTD,
npoeHymas 0y2a — OmpuyamenbHas akmueHOCHb.
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Boigenute w3 BpemenHoro  psga  KUD
JOMHUHUPYIOLIME BIMSHHUS LIEHTPOB Ha CEpACYHBIN
PUTM TO3BOJISIET Pa3JIOKEHUE DSAIOB IMHAMUKU Ha
JIOTIOJTHUTENBHBIE PSIJIbl YPOBHEBOM Hepapxuu ¢ 1-ro
mo 9-i ypoBeHb C TMOCIEAYIOIIUM ONpEeICHUEM
TEHJICHIWI 10JIeBO# akTuBHOCTH (Puc.6).

MeTtoabl HCCJIeJOBAHMIA. ITocne
(yHKIHOHANBHON 1poOBl  MapTtun3-KymeneBkoro,
BKIovaronryto 20 riryOokmx mpucemanuit [14], y
obcrenyemoro (cryment Copoxm O.B., CI'YTuK]/],
2009r. [15]) ¢ momompro 3nekTpokapauorpada FU
CARDIOSUNY C300, Bo BTOPOM OTBEICHUH BENach
3anucsk 3MekTpokaparorpammsl (OKI'). Co ckopocTsio
50 wmm/cex.. Bemmumubsl R-R wunrepBamoB OKI'
U3MEPSUTIChH npudopom ABTOMATHYECKH u

3aIMChIBAINCH Ha JIEHTE B LU(POBBIX MOKA3aTEIIX B
Buze Tabumipl. Yepe3 1 MuH. OoTAbIXa MPOBOIMIACH
MOBTOpPHAs 3anuch. ['paduku kapArOWHTEpBAIOTpaMM
(KUTI'), BeIcTpOEHHBIE IO HH(POBBHIM IOKa3aTesiM,
npeacTaBicHbl Ha Puc.1, a) u 0).

Berunciennble rpaduky JOJIEBBIX TEHICHIUH /10
3-ro ypoBHS HepapxHH TpeacTaBieHs Ha Puc.3, rmoe
moka3aHbl TeHmeHIMH neHTpampHoro (LK,--) m
aBtoHomMHoro (AK,+) xontypoB [1]. BmmsHus
LICHTPOB, BXOAAIIMX B 3TH KOHTYPHI, NPEICTABICHBI
MOKa3aTesIMA TUHAMHUKH 4 — 6 ypOBHEH HepapXxuu
(Puc.4), koTtopele B JaHHOW paboTe MOABEPIIINCH
JajbHEHIeMy pa3JeJIeHuIo Ha 7 - 9 ypOBHH HEpapXuH.
[ocnenoBarenvHass cxema BBIICICHHUS YPOBHEBOM
nepapxuu npezacrasiieHa Ha Puc.6.

TAPMOHHUKH 1-ro ypoBHst

4

PSIJL IOJIOKHTEJIBHBIX AMILIMTY L
)

v

| TAPMOHUKH 3-ro yposnst |

| ) | | PSIIL (+-) |

PN

TAPMOHHUKH
6-ro ypoBnust

TAPMOHHUKMH 6-ro
YPOBHs

PSIJIT OTPUUATEJBHBIX AMIUIUTY L (--)

v

| TAPMOHMKH 3-ro yposus |

TAPMOHHUKH 6-ro
YPOBHSI

TAPMOHMKH 6-ro
YPOBHS

PsIL PN PN P

(+4) () e (hm)

PA P
(-+4) (=47)

Puc. 6 Cxema 8vi0enenus MHO2OYPOBHEBOU Uepapxuu
8 OUHamMuKe 1eKmpoKapoOUOPamMMbl.

[To pesynpTaTam ucciae 0BaHUN AMHAMUKY Ha 7 -
9 YpOBHSIX HEpapXuu MO HIKE MPEICTaBICHHBIM

dbopmynam  (Tabm.1) ompenemsuiuch  MOKa3aTenu
q)aKTOpHI)IX BIIASTHUN HUCXOOAINUX HX PaA3JINYHBIX
nentpo BHC.

B rapmonukax R-R nnTepBanos OKI" u3 pasHoctn
MEXIYy TPEABIIYIIUM U TOCIEAYIOMHUM IO0Ka3aTesieM
omnpezesiack aMIUTy 6. COraacHo 2-X KOHTYpPHOH
Mozaenu [l] ST amMIUIMTYyABl ONpPENEISUINCh B
rapMoHUKH (pakTopHbIX BiausHui [[K 1 AK kKoHTYpOB.
[Janee, mo TakoMmy jk€ NPHHILUITY W3 TapMOHUK 1-3
YPOBHS BbLAETSUIMCH rapMOHUKU 4-6 ypoBHs [25]. B
HOCAEAYIOUNX YPOBHAX, a 23To 7-9 ypoBHH,

omnpezensigach pojib Toro wid uHoro uentpa BHC
IIyTE€M aHAJIA3a €ro MOJOKUTENBHON U OTPULIATEIILHOI
HAKOIIUTEJIbHON aKTUBHOCTHU HA CEpAECUHBIN pUTM. Tak,
HalpuMep, MEXIY CHCTeMHBIMH aHTaroHHCTaMH
OTIpeieNIAach BEPXHS U HIDKHSS TPAaHUIBI (Hana3oH
CHCTEMHBIX aHTaroHUCTOB - /JCA):

J
HBj HB; '

_ (HB;+HB))  (HB;+HB))

JICA

1)

rae HB; — nanbopliiee 3HaueHE HAKOIMUTEILHOM
BapuabenbHOCTH, a HBj — HanMeHbIIee 3HaUeH e,
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Tabuumna 1
Boruucjenue 101eBbIX TEHIEHIMI B MHOTOYPOBHEBOI HepapXuM.
CxeMa 1mocJie10BaTeIbHbIX BbIYHCIEHHIA:

Ai= Ci+1 — Ci. BblieneHue aMIuinTy ()]

B, = (p; + pi41) X m /Arc cos La . Jlons npupocra @)

By=Bi—hs . Bei6op cranmapra 3)

AVVii=B, + By+;.  lons yCIIOBHOTO y4acTHs @)

VA = %/ . Jlons ycnoBHOM aKTUBHOCTH 5)

KE=VV X IIVA. KymynsTuBHas eMKOCTh (6)

. N2
PAC=1/ E(ﬂyy;ffyyj) . PesepB muHamuueckoro comnpsokerus  (7)

Boluncnenust 10y1€BbIX TEHACHLUUN B YPOBHEBOM
HepapXuy CEpACYHOTO PUTMa ONPEICIUTICH B OJTHO- U
JIBYMEPHBIX BBIUUCIUTEIBHBIX Tadmumax [23,24,25],
COCTaBIICHHBIX B porpamme Excel.

PesyabTaTsl ucciiefoBaHuil 1 UX o0cCyxKIeHHe.
B mocnenosarensHo uaynmx R-R maTepBanax KUI
pasHuna Mexnay paccrosHusMu (Rii — Rj, Ta6m.l,
(dopmyna-1) MOXKET UMETh WM IMOJIOKHUTEIbHYIO (1),
WIX OTPHLATENBHYI0 (—) BEIMUYUHBL. B manmpHeHmmx
paznenenusix paga KUI Ha psiabl ypOBHEBOM HEpapxuu
NPUHIOWI  3HAKOBOW  pasHMIBI M OTOOpaKeHUs
(haxTopHBIX BIUAHUH coxpansercs (Puc.2,3).

Ha Puc. 4 6) npexacraBieHsl rpaduKu BIUSTHUHA
SIBH U Ll Ha cepaeyHbld PUTM, NPEICTABICHHBIE
mokazaresieM nojieBoi teHaeHiwn (Tabn.1 dopmyrna-
3). [lepBsiii 3HaK + 03HAYAET MPUHAICKHOCTD TAHHBIX
teHneHMi k AK KoHTypy, a BTOpoll 3Hak +
OIpEAEIAeT Te LEHTPHI, M3 KOTOPBIX 3TH BIMSHUSI
ucxonat (SIbH). UMeHHO 3T TeHIEeHIIUN AUHAMUKH B
JajbHEHIIEeM MOJIBEPIIINCH abHEHIIeMy IpOOJICHNIO
Ha pansl 7-9 ypoBHel uepapxuu (Puc.7 A)-B)). Ilocne
yIAIeHUsT TeHACHIMU psijia TapMoHuKH (popmyia-8)
Ha Tpadukax (Puc.7 B) u B)) MbI BumuMm Oonbmryio
JMana3oHHYI0 aKTHBHOCTh B TenaeHuusx SABH mo
OTHOLICHHUIO K nokaszaressim 11
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Puc. 7 Brusnus yeHmpos agmoHOMHO20 KOHMYPA HA cepOeyHblil pumm
yepesz | mun. omovixa nocie 20 npuceoarui.
Ipumeuanue: (+,--,+) — napacumnamuyecxkue euusnus, (+,--,--) - cumnamuieckue
GIUAHUSL; NOKazamenu 2papuxos - (popmyna-3); yoarenue OPunm — (popmyna-8).

I'paduku, xoTopwle mpeicTaBieHbl Ha Puc.7 B
JanbHeimeM ObUTM TNpeoOpa3oBaHbl B IU(POBBIE
[MOKa3aTeIM IOJIEBLIX TeHAeHIMH. B Tabmumax 2 - 5
(dakTOpHBIC  BIUSHHS  HA  CEPIACYHBIH  PUTM
MIPECTAaBICHEl YPOBHAMHI HEPApXHH, T/ MMOKAa3aTeIH
KE (Tabmn.1,popmymna-6) psma HaTypalbHBIX BEIUYHH
(HAT) mpencTaBisioT MHTEPBAIbHYIO TCHICHIHIO, a
psin TtapMoHHK (OPuy) oToOpaxkaeT TEHICHIUIO
ammmutyaHoit  pasHoctu  (Tabmn.1,popmyma-3). B

JanbHeeM BBIOpaHHBIC u3 rapMOHHUK
HOJIOKUTENIbHBIE W OTPULATENbHBIE  BEJMYUHBI
OIPEACITHINCH B OT/CIIBHBIC PsJIbl, KOTOPBIE B TAOIHIIE
2 TpencTaBieHbl OTACIBHBIMH CTPOKAaMH TOTO WIIU
HWHOTO YpoBHA. S4elKH ceporo IBeTa OTPAXKaroT
(hakTOpHBIC BIMSHUS, HCXONAIIME M3 LEHTPOB
aBTOHOMHOTO KOHTypa (AK), cBeTible — U3 IIEHTPOB
neHTpansHoro Kourypa (LK).

Tab6mumna 2

®AKTOPHBIE BJIMSIHUSI IEHTPOB BHC HA CEPJEYHBIN PUTM B YPOBHEBOI UEPAPXUH
(Tect — 20 nmpucenanmii)

VposHn q)a“?pHo JlpoGrieHue MOKA3ATEJIM KYMYJIATHUBHON EMKOCTH
uepapxu | o psiioB (KE)
HAT OP (+) ) noj+ 10— P
1-3yp. AK @ 031 | 151 | 223 0,90 023
1-3yp. 1K O 031 | 151 0,54 983 | 077
4-6yp. | ABH i 455 | 115 | 377 284 0,61
4-6yp. T . 455 | 115 470 120 | 039
4-6yp. | CCLIIM - 722 | 004 | 091 15 0,52
4-6yp. | BBIITIHI] - 722 | 004 145 085 | 048
Hapacumn -
9BH +++ 0,002 -0,77 1,50 4,42 0,55
(7-9yp) - i i} i
Cunn. b o002 | 077 6,73 204 | 045
| Hapacun - 716 | 205 | 457 44,4 0,64
7-90) ™G, o 716 | -205 69,0 1427 | 036
ccrmm | Hapacwmn - 071 | 001 | 142 126 0,54
7-99) ™ Gm, i 071 | 001 0,72 08 | 046
BBLL[[’“H Hapacum - 004 | 036 | 345 1,59 053
79p) | Cuom. - 0,04 | 036 20,26 124 | 047

JloneBBle TEHJEHIMM MHOTOYPOBHEBOM HEpApXUU
(Puc.6) B Tabnmme 2 npencrasneHs! mokasatensmu KE,
rJie KUPHBIM HIPU(TOM BBIIEIEHO MpeodIajaroiiee
BIHMSHHAE TOTO WM HMHOTO IIeHTpa. B cronbme (+)
BBICTABJICHBl MMAPAaCHMIIATUYECKHE BIUSIHUS, a B
cronbue (--) — cumnatudeckue. IloJokuTenbHas
AKTHBHOCTH B TaOJMIAX MpEJCTaBlIeHa BEITMYMHON CO
3HAKOM +, & OTPHUIIATEeNIbHAS AKTUBHOCTh CO 3HAKOM —
(-22,3; -0,54; -47,0 u 1p.).

Paznenenne BHC na LK n AK xontypsr, rae LIK
koHTYp B R-R unrepBansHoMm psne KUI' oTBeuaer 3a
JOII0 CUMIIATHUYECKUX BIMSHUHN, UCXOJSIIUX U3 BCEX
nentpos BHC, a AK kxoHTyp oTpaxaer BIMsHUE
NapacUMIAaTUIECKUX peakiuil. I3BeCTHO, UTO KaXKabIi
LEHTP, BXOSIIMA B OTH KOHTYpBHI, OOJIafaeT u
CHUMIIaTHYECKUMH, u NapacUMIAaTUYECKUMU
BiusiHUAMU [ 14].
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Bnusnus  uentpoB  BHC B u3HauanbHOM
TapMOHUKE TOIO WJIM HHOTO YPOBHS MEpeMeEIlaHbl
(Puc.6), nosromy Benmmuunsl KE B cton6uax HAT u OP
(Tabn. 2 u 3) omunHakoBel. JlanbHEWIIEE BBIICICHUC
aMIUIUTYAHBIX Pa3jIMuuil MEXJy HWHTepBajJaMu B
TapMOHUKaX T03BOJIAET BBIIBUTH BIIUSHHS, KOTOpHIE
UCXOIAT U3 LEHTpoB, npeacrasisiomux B AK u LK

napel. Ilocne 20 npucepanuii (Tabn.2) Ml Buaum
npeoOialaHue TapacuMIIaTHYecKux (+) BIUsHUN (-
22,3), 3Tu BAUAHUA ucxoaaT u3 AK KoHTypa U UMEIoT
¢dbopmy oTpunaTensHOW akTHBHOCTH (cM.Puc.3,a) u
Puc.5). HauOonbmas orpunarenbHas aKTUBHOCTh
ormeuena B 111 (-47,0;-69,0).

Tab6muma 3

®AKTOPHBIE BJIMSAHUS IIEHTPOB BHC HA CEPJEYHBIN PUTM B YPOBHEBOI UEPAPXUH
(mocJie 1 MUH. OT/IBIXA)

VposHu qDaKTe"pHO TlpoGuierme MOKA3ATEJIM KYMYJIATABHON EMKOCTH
wepapxma | psizoB (KE)
HAT OP (+) ) o+ 01— P
1-3yp. AK (+) 0,001 1,85 2,06 -0,01 0,47
1-3yp. K ) 0,001 1,85 4,89 0,74 0,53
4-6yp AbH +,+ 76,7 | 1934 | 4345 48,1 0,65
4-6yp JI +— 76,7 | 1934 103,0 -14,1 0,35
4-6yp CCL IIM —+ 17,4 15,2 58,6 141 0,58
4-6yp. | BBLIIIHL] —— 174 15,2 1,53 -7,09 0,42
agn | Hapacumn . 266,7 | 15344 | 4810,3 911,1 0,71
) [ . 266,7 | 1534,4 7267 -1492 | 029
| Hapacun T 740 | 1233 | 8316 3455 0,67
(7-9yp) Cun. + 740 | 1233 3,91 -83,3 0,33
ccrnm | Hapacwn — 338 | 1220 | 3854 738 0,60
(7-9yp) Cumn. —+— 33,8 | 1220 28,1 -33,0 0,40
BBLL[[’HH Hapacusn - 152 | 044 | 7,03 394 055
(7-9yp) Cumn. — 1,52 0,44 -0,97 -2,12 0,45
Yepes | wmumH. otmeixa (Ta61.3), HaoOOpoT, a B TMOKa3aTelsdxX CTOJOIOB MOA+ H TMOXM-- 3Ta
npeobiagaroT cummatmdeckue (--) BimmsHES LUK TemeHmms  ymamena  (tabmn.l,popmyma-8).  Kak

koHTypa (4,89). IIpeobnamatomye BIUSHHUA TEX WU
WHBIX LICHTPOB B TaOaMUax 2 U 3 BBIICICHBI YXUPHBIM

TOKa3aJii pe3yJIbTaThl, IIPEICTABJICHHLIC B Ta6m/1ue 4n
5, YAaJICHUC TapMOHHUKHW Ja€T BO3MOXHOCTL 110

mpudtom. B mokazarensx cronbuoB (+) u (--)  mHOKazarensMm BapHaOeIbHOCTH OTIPENICITUTh
OpHCYTCTBYeT TeHaeHnus rapmoHuk (Puc.3,4,7 OPyyy),  yBenMdeHHE aKTHBHOCTH B TE€X WM HHBIX IIEHTPAX.
Tabnuna 4
Buiusinue 1eHTPOB BHC Ha 7 — 9 ypoBHe IHHAMHYECKOH HepapXuu nocJje 20 npuceaanmii
ABTOHOMHBII KOHTYD (+) LleHTpanbHsIil KOHTYp (-)
SBH (+,4) AL (+-) CCLIIM (—+) BBILIHI ()
3HAK KE PIC 3HAK KE PJIC 3HAK KE PAC 3HAK KE PIC
H/op
.| o wop0,15
HAT | oo, | op/+ | HAT | -716 | © ‘;30’03 HAT | -071 | wop0,09 | HAT | 004 | m/op0,22
OP _(’) 77 0,08 OP | -205 _5_ 0 ’02 opP 001 | op/+0,15 | OP 0,36 op/+0,13
+ 1 ’50 +- + 457 op /’_ + 142 | +-0,08 + 3,45 +/-0,07
- | gs3 | 005 | - | 90| oo | - | 072 |0pH019| - | 026 | opl015
op/—
0,10
mox* | 4,42 +++ mox" | 444 +—+ mox" | 1,26 —++ nox* 1,59 ——+
mox~ | -2,94 ++— mox~ | -14,3 +—— mox~ | -0,85 —— nox~ -1,24 _
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P* | 055 | +++ P | 064 +—+ P | 054 | —++ P 053 -

P 0,45 ++— P 0,36 +—— P 0,46 —t+— P 047 -
HB:i 1,82 +++ HB: 157 +—+ HBi 1,84 —++ HB: 1,88 ——t
HB; | 223 | ++— | HB; | 276 | +— | HB; | 219 | —+ | HB; | 213 | --—-

XHB | 38,20 XHB | 1044 XHB | 210 YHB 238
JCA | 041 JCA | 1,20 JCA | 035 JACA | 025
Ilpumeuanue:

PJIC — compsixeHHe MEeXKIY psiIaMi YPOBHEBOI HEpapXHH, KOTOPbIC pa3aesieHbl ApoObio (H/op).

[IpuHIIMT BRYUCICHHE CpPEIHEKBAIPATHIECKOTO
OTKJIOHEHUS, 3aJOXXCHHBIH B TIOKa3aTelb pe3epBa
JUHAMAYECKOTO COTIPSDKEHUS (PO), maer
BO3MOYKHOCTH OIIPENIEIUTh HAHOONBIIYI0 aKTHBHOCTH
(Tab6n.1, PAC, popmymna-7). [Ipu BBICOKOI aKTHBHOCTH
LEeHTpOB noka3atess PJIC 3HaUNTENTPHO yMEHBIIAETCS
1, Ha000POT, IPH CHU)KEHUU aKTUBHOCTH CBSI3b MEXKIY
YpOBHSIMH BO3pacTaeT. Eciiu cpaBHUTE 3TH IIOKa3aTeNu
B Tabmuie 4 u Tabmuie 5, TO MOXKHO OTMETUTh, YTO
nokazatenu PJIC B MexxypoBHeBO# uepapxuu nocie 20
npucenannii 3HaunTenpHo Bhme (Tadm4, SI6H, PIC
0,24, 0,08; 0,05; 0,10;), yeM noka3aTenu mocie 1 MUH.

ormeixa (Ta6xn.5, SABH, PJC 0,005; 0,003; 0,002;
0,009).

ITocne 1 MUH. OTAbIXa 3HAYUTEIILHO
axtuBm3uposanuch neHTpsl AbH (Ta6n.5, P 0,71; ACA
2,07), a tak xe Il mentpsr (Tabxn.5, P 0,67; JCA
1,55). Ilpu 20 npucenanusx akTUBHOCTh 3THUX LIEHTPOB
obuta 3HauuTenbHo Huxke (Tabm.4, SIBH; P 0,55;
JCA 0,41).

Cnegyer OTMETHTH MEpeMEIleHUs] aKTUBHOCTH.
Ecnu nocne 20 npucenanuii nomuaunposan I (ICA
1,20), To mocie 1 MHUH. OTABIXA CTANIH TOMHHHUPOBATH
SBH (IACA 2,07).

Tabmuma 5
BJusAHUSA HeHTpoB BHC Ha 7 — 9 ypoBHe AuHAMHUYeCKOH HepapXuu
(uepe3 1 MHMH. OTABIXA)
ABTOHOMHBIN KOHTYD (+) LenTpasbHbIi KOHTYD (—)
SABH (+,1) AL (+-) CCLIIM (+) BBILITHIL (—-)
3Hak | KE PAC 3HAK KE PAC 3HAK KE PAC 3HAK KE PIC
H/op0,02
HAT | 266 | w/op0,005 | HAT | 740 | w/op0,03 | HAT | 338 00/4+0.01 HAT | 152 | v/op0,25
OP | 1534 | op/+0,003 | OP 123 | op/+0,006 | OP 122 _5 0 0’09 opP 0,44 | op/+0,08
+ 4810 | +/~0,002 + 882 | +/~0,004 + 385 o ’/_ + 703 | +-0,04
- 727 | op/-0,009 - 391 | op/-0,013 - 28,1 Op02 - -0,97 | op/~0,10
moxt | 911 +++ noxt 346 +—+ moxt | 73,8 —++ noxt | 3,94 ——+
o -149 ++— nox- | -83,3 +—— nox | -33,0 —— nox | -2,72 R
P 0,71 +++ P 0,67 +—+ P 0,60 —++ P 0,55 ——t
P 0,29 ++— P 0,33 +—— P 0,40 —+— P 0,45 -
HB: | 140 +++ HB: | 149 +—+ HB: | 167 —++ HB: | 183 ——t
HB; | 347 ++— HB; | 3,04 +—— HB; | 2,50 —+— HB; | 2,20 -
XHB | 424 XHB | 277 XHB | 143 XHB | 364
ACA | 2,07 JACA | 155 JACA | 083 ACA | 0,37
Ilpumeuanue:

PJIC — conpsixeHne MEeXIY psiiaMi YPOBHEBOI HepapXHH, KOTOPBIE pa3aesieHbl ApoObio (H/op).

BriBoabl. AHTaroHusm, 3aJI0)KEHHBIH B
CTPYKTYpY MEXaHUu3Ma obpaTHOM CBSI3H,
OCYIIECTBIIIET PETYJSAIUI0 pabOThl OpraHOB U

(hyHKIIMOHATIBHBIX CUCTEM, 3aMeIJICHHE PadOTHI B HAX
CBS3BIBAIOT C MAapacHUMIIATHUYECKUMH BIUSHHUSIMHU, a
YCKOpeHHe — C CHMIIATHYECKUMH  BIUSHISIMA
[13,14,15]. AHTaroHM3M NOpPOHM3BIBAET BCE YPOBHHU
YIpaBJIEHYECKONH HepapXxuu OT OONBIINX TMOJyIIApUi

JI0 KJIETOYHBIX CTPYKTYP, @ KAKOH UX HUX MOJKET OBITh
JIOMMHAHTHBIM, onpeznensercs BO3JEHCTBUEM
(axTOpOB BHEIIHEW M BHYTpeHHEW cpensl. [lo3aTomy,
BBIsIBIIEHHOE mpeoOnananue mokaszarens KE B 1K
KOHType 1o otHomeHuto k AK koutypy (Tabn.3 4,84
mpotuB 2,06) mociue 1 MHH. OTABIXa MpPEIIIONaraet
BKJIIOUYEHHE K KOHTYPOM HEHUPOreHHbIX
9KCTpaKapIUaJbHBIX peryaupyomux ¢akropos. B
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pesynbrare nokazarenu JICA AK kxonrypa (Ta6n.5
2,07 u 1,55) Bo3poCiH, IO OTHOLICHHUIO K TIOKA3aTeIsIM
cpasy Iocie  Harpy3kd, B  HECKOJBKO  pa3
(Ta6n.4 0,41 u 1,20).

I'paduueckoe mpencraBieHHe TEHICHIWH Ha
pPHCYHKaX OXBaTbIBaeT Bce ypoBHU uepapxuu (1-9). Uz
PUCYHKOB MBI BHANM, YTO TapMOHHMKa CHIJIBHO
HCKa)KaeT TEHICHIMH BBIOPAHHBIX aMIUIUTYH (+H--).
OpHako, MHOTOKPATHBIA BBIOOD TEHICHIMH W3
aMIUIMTYIHBIX PSIOB TPEACTABISACT (HUIBTPALUIO, B
pe3ynpTaTe KOTOpOH BO3pacTaeT HH(OPMATHBHOCTH
MOKa3aTelass HAKONHUTENbHOW  BapHaOEIbHOCTH B
TEHJCHLIUIX.

CyMmmupoBaHue HaKOMHUTEJILHON
BapualeNbHOCTH, KOTOpast Ipe/ICTaBlIeHa B Tabmunax 4
nu 5 nokazarenem guanazoHa (HICA), maer
BO3MOJXKHOCTB CZI€NaTh BBIBOA O AoMHUHHpoBaHuU AK
KOHTYpa B Pperymiuuu putMa cepama mocie 20
npucenanmii. Tak, 1,20 + 0,40 = 1,60 (cm. Tabxn. 4
JACA, 111 u SBH).

IMocme 1 MuH. oOTABIXa IIOCHE HArpy3KH,
JoMHHHUpYomias poib AK KOHTypa B BOCCTaHOBIICHUH
cepieyHoro putMma ysenunuwiacek: 2,07 + 1,55 = 3,62
(cm. Taon. 5 ICA, SIBH u JIIT). A BOT poJib LIEHTPOB
BBIl u ITHI[ AK xoHTypa B JdaHHOH TecTOBOIl
Harpy3ke M B TEpPHOJAE BOCCTAHOBJICHHs OKa3ajach
camoii Huzko# (Tabmn. 4 u 5; 0,25 u 0,37).

Buodauorpagunyeckuii cnucok

1. Baesckmit P.M. KubGepHernueckuii anamms
MPOLIECCOB  YIPABJICHHUS CEPACYHBIM PUTMOM //
AxTyaspHble TPOOJIEMbl (DU3UOJIOTHH M TATOJIOTHH
KpoBooOpamieHus. M.: Menumuna, 1976. C. 161-175.

2. baeBckuit P.M., HBanos I'T.
BapualenbHOCTh CEpAEYHOr0 PUTMA: TEOPETHYECKHE
ACIEKThl ¥ BO3MOXKHOCTH KIMHUYECKOTO NPUMEHEHUSI.
// YbTpa3ByKoBast U PyHKIIMOHAIbHAS THATHOCTHKA —
2001. Ne3. — C. 108-126.

3. Hapumenus benkanus I.C.
Tunosornueckas XapaKTepUCTHKA
TeMOJIMHAMHYECKNX COCTOSIHUH B OPTOCTaTHUKE Yy
3mopoBbix Jmn. // Kocmudeckas Owonorus U
aBHaKocMuyeckas mMeaumuaa. — 1985, — T.19. — Ne 2. —
C. 26-33.

4. KarapaHoBa A.1O. BapuabensHoCTh
CEpJICYHOI0 PHUTMA: NPOOIEMBI W TEPCIIEKTUBBL //
Bectauk TI'Y,T.3,Beim.2,1988 C.165-169. —URL:
https://cyberleninka.ru/article/n/variabelnost-
serdechnogo-ritma-problemy-i-perspektivy

5. Hepapxust tenaeHumii u konebanmit. -URL:
http://gendocs.ru/v39299/?cc=9

6. Kosymuma I'.C., Paruc }O.JI., Paruc E.B.
WHdopmanmoHHO-3HTpONHMIHAs ¥ (HU3HOJIOTHIECKas
OLIEHKa THUNOB MOP(O(QYHKIMOHAIBHBIX H3MEHEHUI
cepAlla B TIpoOIlecCEe JIOJTOBPEMEHHOM ajanTainuu
yejoBeKka K QusndeckuM Harpyskam. //Teopus u
IIpaxtuka ®uznyeckoit Kynstyper, «cMEJUIIMHA U
BUOJIOT M B CITOPTE». 2000 Nel, C.5-8.

7. Ky3znenon A. A. MeTton OIICHKH
BapuabesIbHOCTH PUTMa Cep/Ilia U ero MHTEePIpeTaluu
npu  onpejelieHnd  (YHKIHOHAJIBHOTO COCTOSIHUS
opraHusma. // bBuomenuIuHCKas paaruodIeKTPOHHUKA. —

B.A,

2011.-Ne 12. - C. 11-18.

8. Kynpusaoa O.0O., Hunexkep U.I'. Crioco6
aHanM3a CYTOYHOW BapualelbHOCTH PHUTMa Cepiua.
RU 2 417 741 C2, 16.07.2009.

9. Jlakmn I'.®. buomerpus. -
[lxoua, 1980. — C. 38-39.

10. JIrobumos H.H.
opranm3aiss  adp(epeHTHOTO  TPOBENEHHS B
aHATM3aTOPHBIX ~ CHCTEMax  TOJOBHOTO  MO3ra.
ABtoped. auc. n-pa 6uoinor. Hayk. — M., 1969. -51 c.

11. Mankamroxk A.A., UlyroB A.b. Css3p
CTPYKTYPHBIX XapaKTEPHCTHK B UEPAPXUH ITUHAMHUKH
BPEMEHHBIX DPSIJIOB JKMBOW M HEKUBOH IMPHUPOABL. //
MexXayHapoIHBIH ~ JKypHal  TyMaHMTapHbIX U
€CTECTBEHHBIX  Hayk, «®Dusuko-maremMaTnyeckue
Haykm», 2018. Ne 12-1 C. 149 — 159.-URL.:

12. Hunekkep MW.I'. BblsiBineHHe  CKPBITHIX
TIEPHOANYHOCTEH METOJIOM CIHEKTPaJbHOTO aHAJIN3a.
Hucc. Karg.pus-mat.Hayk. — M., BHAHCCCP,1986 —
131c.

13. Oprammsammsa kak cucrema. [lox pen. C.B.
Bormanosa,

-URL: http://www.standard-company.ru/standard-
company6.shtml

14. CepaeyHo-cOCYQUCTBIN IIEHTpP CTBOJA MO3Ta.

M.: Beicu.

MHorokaHansHas

https://hupsy.welldocs.com/tryphonov2/terms2/cardv2
.htm

15. CynakoB, K.B. OOmme mnpexacraBieHus o
(yHKIMOHANBHBIX ~ cucTeMax  opranmsma /K.B.
CynakoB // OCHOBBI (QH3HONOTHN (DYHKIIMOHATBHBIX
cucreM / [Tox pen. K.B. Cynakosa. - M. : MenuuuHa,
1983. - C. 6-26.

16. ®nevimvan A.H. BapuabGenpHOCTH puTMa
cepAla MW MeAJeHHble Koje0aHWs TIeMOIMHAMUKH:
HeNuHeWHble (PEHOMEHBl B KIMHUYECKOH IpaKTHKE.
Kuwmwxknoe o6o3penue. U3B. By3oB «ITH/», 1. 19, Ne 3,
2011 YAK 612.17.017.2
https://cyberleninka.ru/article/n/variabelnost-ritma-
serdtsa-i-medlennye-kolebaniya-gemodinamiki-

17. Xarotun B.M,, JlykomkoBa E.B.
CrexTpadbHBII  aHaMM3  KoOJeOaHWA  YacTOTHI
cepaueOMeHn:  (U3HONIOTMYECKHe  OCHOBBI U

OCJIOKHAIOIUE €ro SABJICHUA.

/" Poccmiickuit ¢uzmon. Kypr. Hm. U.M.
CeuenoBa — 1999. Ne85(7). — C. 893-909.

18. llyroB  A.b.  Cnocob6  ompexenenus
TPEHUPOBAHHOCTH M yCTpPOHMCTBO... Ul €ro

ocyuiectBiieHus. [larent PO Ne 2010555, 5 A 61 B
5/22, 15.04.1994 // x. bromnerens wu3z00peTeHMt
1994 Ne 7

19. lllyroB A.B., I'pymenxo C.B., Pybanosa B.B.,
Jlo6oBa O.E. OcobeHHOCTH KaueCTBEHHBIX H3MEHEHHUI
mapaMeTpoB (HU3MUYECKOI0 pPAa3BUTHA y UeJIOBEKa.
//Te3.J1lokmn.3-# mexayHap.Hayd.-mpakt.Kond.
«DyH/IaMEHTaNbHbIE M NPUKIAJHBIE  TPOOJIEMBI
npudopocTpoeHus, HHPOPMATHKH, DSKOHOMHKH |
npasa», B kH. «[IPUBOPOCTPOEHHME» — Mocksa:
MI"AIIH, 2000, C. 182 — 187.

20. IyroB A.b., Copcomorsin XK.M. HoBbrii
MOJIX0/] B KJIACCHU(HKAIMK CIIOCOOOB TPEHHPOBKH Ha
OCHOBE  H3MEPEHUIl  JOJEBBIX  COOTHOIIECHUI


http://gendocs.ru/v39299/?cc=9
http://www.standard-company.ru/standard-company6.shtml
http://www.standard-company.ru/standard-company6.shtml
https://hupsy.welldocs.com/tryphonov2/terms2/cardv2.htm
https://hupsy.welldocs.com/tryphonov2/terms2/cardv2.htm

East European Scientific Journal #3(67), 2021 63

3aJ1aBacMbIX IapamMeTpoB (U3MYECKOW Harpys3ku. //
Tes3.dokn.3-it  mexaynap. Hayu.-meton. Koud.,
«IIpoexTnpoBaHuEe WHHOBAIMOHHBIX IPOIIECCOB B
COILIMOKYJIBTYpHOU 1 00pa3oBaTeNbHOM chepax» B 2 4.
Y 2. Coun, CI'YTuK/I, 2000, C.197 — 198.

21. llyroB A.b., JTo6osa O.E., [1lanosanos A.B.,
Ocramyk B.1. MepHoe MomenupoBaHHE MapaMeTpOB
JUHAMHYIECKOTO MpoIecca B OLEHKAX 9KOJIOTUIECKOTO
COCTOSIHUSL TIPHPOIHBIX (akTopoB. //Te3.Jloxi.5-i
mexxayHap.Hayda.-npakt. Kord.«®ynnamenTansHble 1
TIPUKJIaTHBIC poOIeMBI TIPUOOPOCTPOCHNUS,
WHPOPMATHKH, SKOHOMUKH U IIpaBay, B 1o11. COOpHIKE
«MHOOPMATHUKA» — Mocksa: MI'AIIA, 2002,
C.219 - 221.

22. lyroB A.b., Jlo6oBa O.E., Cnenuor B.B.
XapakTepUCTHKH  PacrpeNiesieHus]  AWHAMUYECKHX
MPOIIECCOB B DKOJIOTHH. //Te3.J1oxmn.6-i
MexayHap.Hayd.-npakr. Kord. «DPyHmameHTampHbIE

U TPHUKIAAHBIE  TpoOJIeMBl  MPHOOPOCTPOCHUS,
WHPOPMATUKH, HKOHOMHKH H TpaBay, B KH.
«9OKOHOMMKA» — Mocksa: MI'AIIA, 2003,
C.169-173.

23. IlyrtoB A.b. CoiicTBa HOJEBBIX TCHICHIUN
B MepapXu¥l TUHaMHKH BpeMeHHOTO psija. // V3Bectus
COYMHCKOTO  TOCYJapCTBEHHOTO  YHUBEPCHUTETA,
2013.Ne 4-2(28).C.133-136.

24. llytoB A.B., Cemenuyk B.C., Jlooora O.E.,
ITonos JI./I., Y nosenko W.JI. Perynupytoniee BiusHue

BEreTaTUBHOM HEPBHOM CHCTEMBI B  HMepapXuu
aAMIUIUTYIHOH JUHAMHKH R-R HUHTEPBAJIOB
3IEeKTPOKAPIUOTPaMMBI Y CTYACHTOB IPH BBIIOJHEHUN
(yHKIMOHAIBHBIX TP00. // «IIpUBOMKCKHUI Hay4dHBIN
BeCcTHHKY, 2014. N7 (35). C.89-99.

25. llyroB A.b., Kopreii K.B., Mamkaniok A.A.
JIOMUHUpOBaHNE BBICIIMX BETCTATHBHBIX LEHTPOB
LEHTPAIBHOTO KOHTYpa B PETYJSIIMU PUTMa CepALa
MpU  BBIONHEHWH (YHKIMOHATIBHBIX 1pob. //
Mexnaynaponusiii  xypHan «MHHOBAIIMMOHHASA
HAVYKA» - Ypa: OO0 «AstepHay, 2020. Ne12 C.155
- 165.

26. Dutponus lllennona. Teopust unpopmaryu B
MenunyHe. PecryOnmkaHCKUT MeXBEJIOMCTBEHHBIN
cOopHMK Hay4HBIX pabor. OTB. pen. bongapun B.A..
MumHck, «benapycw», 1974. — 272 c.

27. Goldberger Ari L.
anexTpokapauorpadus o ['onndeprepy.

Mockaa: I'S0TAP-Menna,2016, 276 c.
https://www.labirint.ru/books/537733/

28. Shutov A.B., Matskanjuk A.A., Korney C.V.
Role of the centers of the central and independent
contours in regulation of the intimate rhythm
atperformance of standard physical activity. American
Scientific Journal. "MEDICINE".2020. Ne (40),Vol.2
C. 22-32. -Web-sait: https://american-issue.info

Knnaunueckas



64 East European Scientific Journal #3(67), 2021

GAPMALEBTHYECKUE HAVKH

T'opoukoé Bauecnae Hzopesuu
Cmydenm 6 kypca

Qunuan 9Y00 BO «Meouyunckuil ynusepcumem « Peagusy»

I'. Mockesa
bekkep Tamvana Bnaoumuposna
Cmyoenmxka 6 kypca

Quauan 9Y00 BO «Meouyunckuil ynusepcumem «Peagusy

I Mocxea
Mazomeooea Ilaxpuzam Ilynenosna
Cmyoenmxka 6 Kypca

Qunuan 9Y00 BO «Meouyunckuii ynusepcumem « Peasusy

I Mockea
Anexceee Koncmanmun Buxmopoeuu

Quauan 9Y00 BO «Meouyunckuii ynusepcumem «Peasusy

AHAJIN3 TPEBOBAHMM, MPEABSABIAEMBIX K JEKAPCTBEHHBIM ®OPMAM
«KUIKHUE NIJIACTBIPHU (KOKHBIE KJIEN)»

Goronkov Vyacheslav Igorevich

6th year student

Branch of the Medical University "Reaviz"
Moscow, Russia

Bekker Tatyana Vladimirovna

6th year student

Branch of the Medical University "Reaviz"
Moscow, Russia

Magomedova Shahrizat Pulenovna

6th year student

Branch of the Medical University "Reaviz"
Moscow, Russia

Alekseev K.V.

Branch of the Medical University "Reaviz"

AnHoTanusi. KOXHBI TOKPOB SIBJISETCS CaMbiM OOJBIIMM IO IUIOIIAAM OPraHoM Tena. SIBIssIchH
€CTECTBEHHBIM (PU3NIECKUM OaphepoM, KOTOPHIH 3alUIIaeT PacloI0KEHHBIE IOl HUM TKaHU U OPTaHbl, B IIEJIOM
psiie ciy4aeB HMEHHO KOKa TIOJBEpPraeTCs IOBPEXACHUIO B IIEPBYIO ouepeib. Vcmomp30Banne KOKHBIX KIIeeB B
TEparuy pa3INYHBIX PAHEBBIX IPOIECCOB SBIICTCS COBPEMEHHON allbTEPHATHBON KIIACCHYCCKHM METOIaM

HAJIOXKCHH IIBOB, IMOBA30K, UCITIOJIb30BaHUA HHaCTLIpeﬁ.

Abstract. The skin is the largest organ of the body by area. Being a natural physical barrier that protects the
tissues and organs located under it, in a number of cases it is the skin that is damaged in the first place. The use of
skin adhesives in the treatment of various wound processes is a modern alternative to the classical methods of

suturing, dressing, and using patches.
Knouesvie cnosa: kodicHbvlll Kiell
Keywords: skin adhesives

MHorue  TOBPEXKACHHUS  KOXH  SBISIOTCA
MOBEPXHOCTHBIMH, HEOOJBIIUMU 1O IUIOMAAN U HE
NPUYUHSIOT CEPHE3HOTO yIepOa 3/10pOBbI0, HO B TO )K€
BpeMsl TpeOYIOT NIPOBEACHHS JI€HEOHBIX MEPOTIPHATHH.

K  TakuM  moBpexaeHHSM  MOXHO  OTHECTU
MHUKpPOTPaBMBbI  (IIOpPE3bl, CCAaJWHBI,  IAPaIUHBI),
TepMHYECKHE u XUMHUYECKHE HOpaXKEeHUsI

MTOBEPXHOCTHBIX CIIOEB KOXKH.
KoxxHple Kiew (WM TIACTBIPH KHIKHE) — 3TO
BSI3KHE JKMIKOCTH, OCTaBIJIIOIIME Ha KOXKE IOCIe

UCTIaPEHHs JIETKOJIETYUEer0 PACTBOPUTEIIS SIACTHUHYIO
JUIKYIO IPOYHYO IUIEeHKY [1].

Kieilt — a10 6e300se3HEHHBIH U 3¢ HEKTHBHBIN
MeTOJ| 3aKkpeITusi pasnuuHbix paH [3]. Ilockombky
JAHHBIA CHeNUAaIbHBIN KJIeH HCIOIb3yeTCs A KOXKU
YeJoBeKa HE TOJBKO BpayaMH, HO M B OBITOBBIX
YCIIOBUSIX, HEOOX0ANMO, YTOOBI OH OTBEYaJ 3aJaHHBIM
TpeOOBaHUSIM.
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Tpebopanns,
npeTEABTAEMEIE Kk KOGKHBIM
L Kneii e JOILEEH [IPEIIATCTEORATE ECTECTECHHOMY JEHEICHHED KOGKH
B EMA WCXEBATEIEAHHA EIICA JOLEHD EEITB MHHHMAIEHO
P
Kmeii JOLECH COOEPSKATE TOKCHYHEIC ECIODECTEA B MHHHMAIBHEIX JOIAX, IHDO He
COofepEATE HX Boo0me
He pomxuo tpeboBaThcd HHEAKOH MMPeIEapHTIESIBbHOH MOATOTOBKEH KOKEH MOEpeq
HCOMWIBIOBEAHHEM EICA, TOIRED ,E[EEHHC]}EKL[EH
» BepoaTHOCTE aIeprugeckny peakyi Jo/DKHA OBITE CEETEHA K MHEHEMYMY
N QbpazopanHan KIeeM O KOGKH IUIEHEA JO/DKHA JIeTKO VIANATECH, HIH OTHAOATE
" CaMOCTOATEINIBRHO, 6&3 MNPHMEHEHHA 9EJI0ECKOM CIIENHAIBHEIX CPEICTE

Puc. 1. Tpebosanus, npedvasniemvie K KodxicHbiM Kneim [1, 9]

B coorBerctBum ¢ ATX-xmaccuduxanuei,
KOKHBIE KJIeW OTHociaTtcss kK rpymme  DO8BA
«AHTHCENITHKH U Je3MHUINPYIOIIUE IPETIapaTh».

B 3aBHCUMOCTH oT HIPUPOIBI
TUICHKOOOpa3oBaTesl, KOXKHbIE KIIEH MOPa3AeIISIOTCs
Ha JIB€ TPYIIBI: KOJUIAaT€HOBBIE U CMOJISTHBIE.

B  Hacrosdmee BpeMs  Ha  POCCHHCKOM
(apManeBTHYECKOM pBIHKE HPUCYTCTBYIOT TOJIBKO
CMOJISIHBIE KO>KHBIE KJIeH u UMIIOPTHBIE
XUpYypTrU4ecKue KJIeu Ha OCHOBE 2-
OKTWJIIIMAHOAKpWIaTa W H-OYTHI IMaHOAaKpWiaTa, a
TaKXe Ha OCHOBE MONHICTPEAMHIA.

OTKa3 OT KOJJIOMIMEBBIX KieeB OOyCIIOBIICH, B
HEPBYIO OUEPEb TEM, UTO KOJIIOKCUIIHH, SIBIISIFOILUICS
CMECBIO MOHO- M JUHHUTPOKJIETYATKU IEIJUIIONIO3bI,
SBIISICTCSA B3PHIBUATHIM BemlecTBOM. Kpome Toro, 3tn
COEJMHEHUS He 00J1agaii BOZOCTOHKOCTHIO.

Kunkue 1UlacTBIpM AN KOXH — YeJIOBEKa
NPUMEHSIOT, KOTAa HEoO0XOAMMO  MAaKCHMAaJbHO
OrpaguTh paHKy OT BHEWIHUX Bo3aeicTBui. I[lpu
9TOM TaKOM  KJIE€H  HCHOJIb3YeTCS  TOJNbKO  JUIA
HEOOJBIIMX pAaHOK Ha KOXE, TaK Ha3bIBAEMBIX
MUKpPOTpPaBM — HallpUMep, NOPE30B, CCaAUH, L[apalHH.

OCHOBHBIMU ~ JIOCTOMHCTBAMH  HMCIOJIb30BAHUS
KOXKHBIX KJ€eB MpH HapyXKHBIX TPaBMax KOXKHU
SBIISIETCS:

- JIETKO M OBICTPO HAHOCHTCS Ha JII000H ydacTok
KOKH, TIOJTHOCTBIO TIOKPHIBAs PaHBI;

- Yy4acTOK KOXH, 00pabOTaHHBIH KjeeM, MOKHO
0e3 ormaceHnit MBITh, YETO TOYHO HE CAETACHIh JaXKe C
COBPEMEHHBIM BJIar03allUTHBIM IUTaCTBIPEM;

- Ipo3pavyHas MICHKA TI03BOJIIET KOHTPOJINPOBATH
COCTOSIHUE PaHBbI;

- BO3MOKHOCTh BKJIIOUCHHS B COCTAaB KOKHOTO
Kiest (hapMareBTHICCKIX CyOCTaHIHIA,
obecrieunBaronux 6osee OBICTPOE 3aKUBJIICHUE PAHEL.

[epcrieKTHBHBIM SBISIETCS pa3paboTKa KOMKHBIX
KIIEEBBIX, B COCTaB KOTOPBIX BXOJST aKTHBHbBIE
(dapmarieBTHYCCKHE CyOcTaHIuu [3]. 3amaTeHTOBaHBI
KOMIIO3HUIINH, B COCTaB KOTOPHIX BXOJUT KaK KOXKHBII
KJIeH, Tak ¥ (apmarieBTHueckue cyocranuuna. B ke
B®-6 nononHuTeNbHO BBOASIT aHTUCENTUK, B KAUECTBE
KOTOPOTO  HCMONB3YyIOT MHUPAaMUCTHH B BHIE
CITUPTOBOTO PACTBOPA, TIPH CICAYIOIIEM COOTHOIIICHUN
KOMIIOHEHTOB, Mac.%: mupamucTuH - 0,1 - 1,0; cimpt
STIIOBEIH - 5,0 - 10,0; ket B®-6 mo 100. Kpome Toro,
JIOTIOJTHUTEIHHO BBOAAT KCHMEIOH, MITH THIPOXIIOPHT

KCHMEOHa, JWMEKCHUI, JUOKCHAWH, JIHIOKanHA
THAPOXJIOPHA U 1p [5].

Takke BO3MOXHO HCIIOJBb30BAHHE  KHIKHX
IacTeIpeii B popme aspo3oseit.

HOCHCI[HI/IG oAbl KJICEBBIC Fr€pMETUKHN

NPUMEHSIIOTCS B XUPYPIHU JIOBOJIBHO IIMPOKO. OHH
MOTYT B CUMTaHHbBIE MHUHYThI CKJICHBATh M IIOKPHIBAThH
TKaHU 0e300JIe3HEHHO IS TALMECHTA, C ITOCIICTYIOIINM
paccaceiBaHueM. [IpuMepoM Takoro Kies CIyXKHT
Cynmegakpunar,  KOTOPBIH  TNpHUMEHSETCS I
MIPeIoTIepalHOHHON AMOOIIN3AIUH apTePHUO-BEHO3HBIX
Matb(hopMaIiii TOJIOBHOTO MO3Ta M AIMOOTH3AIIH, KaK
OCHOBHOTO MeToJa jieuenus [7, 8].

JKuokue nnacmouipu (KoodicHble Kiaeu) CO2NACHO
ODC.1.4.1.0009.15  «IInmactelpy  MEIMIIMHCKHE»
KOHTPOJHUPYIOT MO TOKa3areasiM «PacTBOpUMOCTHY,
«pH» (¢bumpTpar nOMWKEH WUMETh HEUTPAIBHYIO
peaknuio), «IloTepss B Macce ImpH BBICYIIMBaHUN (OT
3,8 10 4,2 %) [1].

PaccMoTpuM cocTaB HECKOJBKHX KOXKHBIX KIIEEB
OTEYECTBEHHOTO IIPOU3BO/ICTBA.
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[ |
EESY| |

Cocrae xaea B®-6 (100 T)

| » PenondopuaTEIeTHIHAT CMOIA ) Tlnenxo0bpazyIOIIee BEIECTED
(B mepecdeTe Ha cvxoe BemecTeo). 1.65 T
TInacTadEEaTOp, 0OECIETHBAROITHE
—N OV THp — - 3 .
Homuenmmoy ame, 9.7 1 THOKOCTE 00pa3syiomeiica WIeHKH |
VIVUIIIEHHE ATTe3HH
- BHIMOMHAST poih 3MYIETATOPA IIPH
—» Kamudoms, 0,85 —» POIE 3y Topa mp
CMEITHEAHHH HHEMPETHEHTOR K8
— ubyteadtamar, 3.5 | ILnacTrpuExaTOp
08ragaeT EOACOTTANIKHE AKIITHM
— Macno kacroposoe, 1,751 — ana . =
ZEHCTEHEN
L, Sramon 95%, 82,55 ¢ [ PacTROPHTEND, AHTHCEIITHE

Puc.2. @ynkyuonanvroe HazHaueHue CHOMOLAMENbHBIX 6eujecms 6 cocmase kiest bO-6 [2, 5]

[IneHka mpu HCHOJIB30BAHMU KOXKHBIX KJIEeeB
oOpasyeTcss TpH BBICBIXaHHM PACTBOPOB KaHH(OIH
WIN CHUHTETHYECKHX cMoi. [ mpugaHus IUICHKH
OoJbIeil IACTUYHOCTH B COCTAB KIJIEEB BBOIAT
pacTuTeNbHbIE Macia, IOy T Tanar.

IMpn cosmemennn  QeHonopopMaTbAETHAHBIX
OJIMTOMEPOB [4] ¢ MOMMBHHUIALETAISIMA TTPOUCXOANT
XMMUYECKOe B3auMo/IeiicTBHE MEX Ty

(YHKIMOHAJIBHBIMU ~ TPYNIIaMH  KOMIIOHEHTOB, B
pe3yibTate  KOTOPOro  00pa3yloTcs  MPOIYKThHI
JIOBOJIBHO CIIO’KHOTO COCTAaBa.

Kieesast kommnosunus Cysbdakpuiat co3aaHa Ha
OCHOBE 3THJIOBOTO 3(hupa o-1HaHAKPUIOBOW KHUCIIOTHI,
KOTOpasi MpH KOHTaKTe C IKUJAKHUMH CpEJIaMHu,
COJIePIKAIIMMH BOJY, TIOJIMMEPHU3YETCS U IIEPEXOAUT U3
MOHOMepa B monmmep [6, 7, 8].

Tabmuna 1.

HopMupyeMmsble noka3aTteu kadecTBa kjies Cyabgakpuaar [6]

HaumenoBanue roka3aTest

3HaveHne MOKa3aTems

Buemnmii Buj

becnetHast npo3payHas JKUAKOCTh

[110THOCTS, T/cM® 1,05-1,07
Bsi3kocts, cCT 8-85
Bpewms nosmmmMepmzanmy, ¢ 10-120

YacTHas (apmaxorneiiHas cTaths Ha kied bd-6
orcytcTByeT. Ero xauectBo permamentupyer I'OCT
12172-2016 «Kien ¢eHOTOMOTMBHHIIAICTAIEHBIC
[2]. Knei bd-6 OTHOCHUTCS K
(heHOJOMOMMBIIIAIICTAIEHBIM ~ KOMIO3WIUsAM.  Ha

MPOYHOCTH KJICCBOI'0 COCAMHCHUA TAKHUX KOMIO3HITUHN

BIIMSIET COOTHOIIICHHE MEXKIY
(beHonodopmanbaeruIHEIM OJIUTOMEPOM u
ToJMBUIIATIeTalIeM (TTIOJTMBHIIOY TUPAIIB).

Tabmuma 2.

Hopmupyemble noka3areyin kauecrna kies b®-6 [2, 5]

HanmeHoBaHwue nioKazaTenst 3HavyeHHe OKa3aTelIst
. [po3paunas KOCTb CBETJIO-XKEJITOr0
Buemnuii Bun po3p e
BETA
YcnoBHas BI3KOCTB 110 BUCKo3uMeTpy B3-246 ¢ nuamerpom coruia 6
Py A P He menee 55
MM, C

MaccoBast 10515 CyXOro ocTarka, %o 15-19

ComnpoTuBIIeHHE pacclianBannio, H/m He menee 900

B Hacrosdmee BpeMs OTCYTCTBYIOT —€IMHBIX
HOKaSaTeHCﬁ, OIPEAC/IAIOMNX KA4Y€CTBO  KHUIKHUX
IJIaCThIPEH.

Ucneiranusa HHaCTBIpeﬁ, HU3rOTOBJICHHBIX B BHAC
a’po3osieii W copeeB HEOOXOAWMO TPOBOIWTH B
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coorBerctBUM ¢ O®C.1.4.1.0002.15 «Aspo3onu u
crpemn».

B TOM cnydae, eciu KOXKHBIE KJIEH COJEpxkar
AKTUBHbBIE (apmaneBTHYECKHUE cyOcTaHIuN
1e7IeCO00Pa3HO ONPEAENIATh UX BEICBOOOXKIICHHE.

BriBOaBI.

dapmaxoreitHas 1ekapcTBeHHas popMa KOKHBIN
KJIeH, MMEeT XOpOLIyI0 IIEPCIEKTHUBY B CO3JaHUHU
JIEKapCTBEHHBIX KOMIIO3HIUIA. JanHble
JIEKapCTBCHHBIE CPEACTBA MOTYT TIPHMEHSITHCS B
mo00it Bo3pacTHOH rpynme. KOMIIOHEHTHI, BXOISIIIHE
B COCTaB NPOM3BOJCTBEHHOH TEXHOJIOTMH OTBEYAIOT
OHMONIOrM4YecKol COBMECTUMOCTH, MUHUMaJIbHOU (JIN00
OTCYTCTBUEM) TOKCHYHOCTBIO, TaK K€ HMEIOT
CPaBHUTEIBHO HE BBICOKYIO CE0ECTOMMOCTb, HO H3-3a
HEXBaTKM  TONHOM  eguHONl  craHmapTu3aluu
JIeKapcTBEHHOW (OpMBI M METOIMK, 3aTpyAHSETCS

pa3paboTKa HOBBIX JICKAPCTBEHHBIX MPENapaToB.
Bynymee  m3yueHnms — JE€KapCcTBEHHOH  (OPMBEL,
HYXJaeTcs B pa3pabortke, COBPEMCHHBIX

OTCYCCTBCHHBIX HOPMATHBHBIX TOKYMCHTOB.
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Annoranusi. OcHOBHas 33/1a4a, CTOsILAs epe] BeTepuHapHoi (apmarueii — pa3paboTka panMoHaIbHBIX
nekapcTBeHHBIX GopM (JID) mns okazaHus OBICTPOIl BHICOKOKAYECTBEHHOMN MOMOIIY KUBOTHBIM. COBPEMCHHBIM
PBIHOK JICKAPCTBECHHBIX CPEACTB, MNMPHUMCHIACMBIX B BCTCPUHAPUH, AKTUBHO PpAaCIOIUPACTCA W PA3BUBACTCA.
[IpousBoanTEIH, KOTOPHIE ONPEAEIIN KPYr Pa3BUTHS 3TOTO PBIHKA, 0003HAYMIINCH yXke ¢ KoHIa 90-X roaos.
Croz1a OTHOCSTCSA KaK POCCHICKHE, TaK U 3apyOeKHbIE TPOU3BOAUTEIH.

Abstract. The main task facing the veterinary pharmacy is the development of rational dosage forms (LF) to
provide fast, high-quality care to animals. The modern market of medicines used in veterinary medicine is actively
expanding and developing. The manufacturers who defined the circle of development of this market have been
identified since the end of the 90s. This includes both Russian and foreign manufacturers.

Knrouesvie cnosa. anantus, 1eKapcneeHHsvle (ﬁOprl, eemepurapust.

Keywords: analysis, dosage forms, veterinary medicine.

CornacHo l'ocynapcTBeHHOMY peecTpy  OT 0OIIEro KOJIMYECTBa, a Ha JIOJIF0 HHOCTpaHHbIX — 930
JICKapCTBEHHBIX ~ CPEICTB  JuIi  BeTepuHapHoro  mpenaparos (42,3 % pbIHKa JIEKapCTBEHHBIX CPEJICTB).
NpUMEHEeHUs] 1o cocTosiHnuio Ha MapT 2021 roma Ha  IlpuBeJeHHbIE JaHHBIC HATJISIHO IPEJICTABICHBI Ha

TEPPUTOPUU Poccuiickoit O®enepanun  pucynke 1. Crnexyer OTMETHTb, 4YTO JaHHOE
3apeructpupoBano 2200 neKapCTBEHHBIX NPENaparoB  COOTHOILIECHUE MPAKTUYECKU HE H3MeHmioch ¢ 2014
JUIsl BETEPUHAPHOTO puMeHeHus [1]. rona [3].

Ha r1omo oTedecTBEHHBIX NPOU3BOIUTENEH
npuxoaurcs 1270 npenapartos, uto coctasisaeT 57,7 %

42%

#l OTeyecTBeHHbIe
NpOWU3BOAMTENMN

A 3apyberHble
NPOM3BOAUTENN

Pucynok 1 —Jlona
omeuecmeenHbIX U UHOCMPAHHBIX npousgooumenel Ha papmayesmuueckom pvinke PO JIC ona eemepunapnozo

npUMeHeHUs
ITo JIaHHBIM [1], Ha poccuiickom  KHP, CnoBenun u BenukoOpuranmu. B Ttabmume 1
(hapMareBTHYECKOM PHIHKE NMPHUCYTCTBYIOT KOMIIAHUM  HPEJICTABJICHBI JTAHHBIE 1o KOJINYECTBY

u3 49 crpan wmumpa. Cpeau HHX 1O 00beMy  (apMaleBTHYECKUX IIperapaToB 3apy0eKHOTO
MIPEJICTaBJICHHBIX JIEKAPCTBEHHBIX CPEACTB JIMAUPYIOT  MPOW3BOJCTBA Ha pbiHKe P® (c momel pbIHKA OT
MIPOU3BOUTEIN u3 Hcnanuu, Opannuu,  obmero yucna npousBoauteneit bonee 0,2 %)
Hupnepnannos, CIIA, I'epmanuu, bonrapuu, Utanumu,

Tabuuma 1
3apyo6exnbie npoussoauTenu JIC 111 BeTepHHAPHOI0 NPHMEHEHH ¢ 10J1el pbiHKa 6oaee 0,2 %

Crpana Oo6miee xon-Bo JIC | [lons peiHKa ot ob1ero, % or 3apy6e>1<H£1[)(1;mrI[£$1H3§?mHTeneﬁ, o
Hcnanus 180 0,9 19,4
Opanis 119 0,6 12,8
Hunepranst 116 0,6 12,5
CHIA 75 04 81
['epmanust 56 0,3 6,0
Bonrapust 39 0,2 4.2
Uramusa 37 0,2 40
KHP 36 0,2 39
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CiioBeHus 35 0,2 38
BenmkoOpuranst 34 0,2 3,7

Takum 00pa3om, mpemnaparsl, MPOM3BEICHHBIC B
Wcnanuu, ®pannun, Hugepnannax u CLIA B cymme
3aHUMAIOT 52,7 % PBIHKA 3apyOeKHBIX
npousBoguteneid. Ilpaktuuecku 20 %  polHKa
3apyOeKHBIX NPOU3BOJUTENEH 3aHUMAIOT IIpenaparsl,
npousBenennsie B Mcmanuu. B 2014 roay Tpoiika
JMIEPOB BEIMIISAACIA CIeAyOmUM obpasom: Dpanus,
Hupepnanasl, I'epmanus. B to Bpems kak Mcnanus
3aHUMaNIa b 4 Mecto [3].

Haubomnee KpPYITHBIMHA 3apyOe)KHBIMU
KOMITAHUAMU-TIPOU3BOAUTETISIMU SIBIISIFOTCA . «S.P.
Veterinaria, S.A.», «Laboratorios Hipra S.A»,

«INVESA», «SYVA Laboratorios S.A.» (Mcnauus);

«Boehringer Ingelheim Animal Health France SCS»,
«Merialy, «CEVA Sante Animale» (®panims);
«Intervet International B.V.», «Interchemie werken "de
Adelaar" B.V.», «Alfasan International B.V.»
(Hupnepnanner).

Jlumeper  Poccwuiickoro  ¢apmarieBTH4ecKOro
peiaka — kommanmu OOO "AB3 C-II", ®I'BY
"BHUM3X" u OO0 "HUTA-OAPM". B tabiuie 2
MPE/CTABICHBI POCCUIICKHE KOMIAHUHM — JHJCPHI 110
KoJMuecTBy  (hapMaleBTHYECKUX MpErnaparoB Ha
peiaKe PO (¢ moeit ppIHKa OT pOCCHICKIX KOMITAHHIA-
npousBoauTeneit 6onee 3,0 %).

Tabnuma 2

KoMnaHuu-npou3BoauTe/ M — JUAEPHI M0 KOJUYECTBY BeTEPHHAPHBIX JEKAPCTBEHHBIX CPEICTB
Ha pbiHke PO

Ne HarMCHOBAHNE KOMIAHMI OO1iee KoJI-BO JloJis peIHKa OT POCCUICKUX TIPOM3BOIUTENEH,

/i JIC %
1 "000 "AB3 C-I1"" 96 7,6
2 "®I'BY "BHUMU3XK"", 73 57
3 "O00 "HUTA-®APM"" 66 52
4 "AO "Mocarporex"" 56 44
5 "AO "HII®D "Skonpom™" 53 42
6 "O00 "Berouoxum"" 51 4,0
7 OKII "ApMaBI/Ip'('JKaH 45 35

orodadprka

8 "O0O0 "Anmrensa"" 42 3,3
9 "OOQ HIIIT "Arpogapm"" 39 31

B Tabmume 3 mpuBeneHBl OaHHBIE 10 BUAAM
nekapcTBeHHEBIX Gopm (JID) 3apeructpupopanusx JIC
o cocrostHuio Ha MapT 2021 roga. Taxxe npuBeaeHbI
AQHAJIOTMYHBIE JIaHHbIE IO COCTOSIHUIO Ha arpeinb 2014
roga. AHanu3 BuaoB JID, B KOTOPBIX IMPEICTAaBICHBI
3apeructpupoBannbie JIC 1 JKUBOTHBIX, TOKa3al,

YTO HauOOJIbLIEE KOJIUYECTBO 3aHUMAOT Kuakue JID —
73 % (53 % B 2014 r.), Ha momo TBepaeix JID
mpuxogutes 21 % (28 % B 2014 r.), Ha JOTFO MATKHUX
JI®D -4 % (6 % B 2014 1.), ipoune JI® —2 % (3 % B
2014 r.) [4].

Tabmuna 3
JlekapcTBeHHbIe (OPMBI, IPUMEHsSIEMbIE€ B BETEPUHAPHH
Ne 3aperuc 0BaHO Ha TEPPUTOPUH 3aperuc 0BAaHO HA TEPPUTOPUN
wn | Jlexapersennai gopua i Pg?ﬁapT 2021 r.)?&; ’ ’ Pd)nz:lri)penb 2014 rﬂ’?% P

PactBopbI 57 68
CycnieHzun 32 19
! Kamae OMynbcun 10 12
[Tpoune 1 1
Tloporniku 58 67
Tabnerku 28 23
2 | Teepabie I"panyst 8 7
BpukeTs! 1 2
TIpoune 5 1
Masu 80 75
IMacTsl 9 17
3 Miriaze JIMHUMEHTHI 5 5
Cynmosuropuu 5 3
4 [poune - 4 3

W3 paHHBIX Tabmuuel 3 ciepyer, 4TO 110
cpaBHeHHIO ¢ 2014 rogoM, 3HaUUTENBHO YBEIUYHIACH
Jonst xkugkux JI® U, COOTBETCTBEHHO, YMEHBIINNACh
nonst TBepabix U Msarkux JI®. Cpemu xuaxux JID,

otHocuTensHO 2014 rona, ¢ 68 10 57 % ymeHbIIMIach
nonst pactBopoB U ¢ 19 nmo 32 % Bo3pocna Joiist
cycnensuil. Cpenu TBepabix JI® mo-mpexHeMy
npeobanator nopowku (58 %) u tabnerku (28 %).
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Msrkue JI® npenctaBneHs! Ma3sMu (MX 0JI BO3pOcia
¢ 75 no 80 %), mactamu (o ymensimiacs ¢ 17 9 %),
JIMHUMEHTAaMH U CYNIIO3UTOPHSIMH.

Honst  3apyOeHBIX  NpPOM3BOJMTENCH  Ha
poccuiickOM  pBIHKE BETEPHHApHBIX IIpenapaToB
ocTanach Ha INpPEXHEM YpOBHe oTHocuTenbHOo 2014
roga (57,7 % mnpenaparos mpousBoautcs B Poccun,
423 % - 3a pybOexom). OpHako  HYHCIO
3apETHCTPUPOBAHHBIX  IIPENapaToB  3HAYUTEIHHO
cammiock: 2200 JIC o cocrostauto Ha MapT 2021 rona
npotus 3615 JIC mo cocrostamto Ha ampens 2014 roma
[4]. JIugepom cpenm 3apyOeKHBIX TPOU3BOAUTEINCH HA
peiHke PO crana Vcnanus (19,4 % oT MHOCTpaHHBIX
npousBoguteneit). B 2014 romy munepom sBisuiach
O®pannus (14,6 % 0T HHOCTpaHHBIX POU3BOJAUTENEH).

BbiBOABI.

Jlo7s1 MHOCTPaHHBIX JIEKAPCTBEHHBIX CPEJCTB IS
JKUBOTHBIX Ha POCCHHCKOM pBIHKE IIO-TIPEXKHEMY
BbICOKA. [l0-BUAMMOMY, 3TO CBA3aHO B TOM YHCIE C
3aBUCHMOCTBIO POCCUIICKHX IPOU3BOJICTB OT ITOCTABOK
UMIIOPTHBIX cyOcrannmii. HeoOxommmo mpoBOIHTH
IpoLecchl MMIOPTO3aMEIICHUST B OaHHON o0macTh
Gosee aktmBHO. Kpome TOro, XKMBBIE BaKIMHBI
WHOCTPAaHHOTO  IPOM3BOACTBA  HECYT  YIpo3y
MIPOHUKHOBEHUS Ha TEPPUTOPHUIO CTpaHBbI
BO30YyIUTENEH pa3IMUHBIX O0Ie3HEH.

Kpome toro, B Poccum cymectByer Ooiee
JKeCTKasgs  CHUCTeMa  PErHcTpallid  BeTepPUHAPHBIX

npernapaToB, 4eMm, Hampumep, B bemapycu u
Kazaxcrane. 910 gaet BO3MOXKHOCTh PErUCTPUPOBATH
mpenaparsl 3a pyOe:koM Tropa3io OwicTpee, 4eM B
Poccun.

BriieHa3BaHHbIe  TPOOJIEMBI  HE  MO3BOJISIOT
yBEIMUYUTH 0710 oTeuecTBeHHBIX JIC Ha priHke PO, a
moToMy  TpeOyIOT  TIIATENIFHOTO  HM3Y4YeHHS U
CUCTEMATUYECKOTO PELICHMUS.
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