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BeepeHune. XpoHuyeckas cepaeyHasi HEAOCTATOMHOCTb SBMSETCH OOHOM M3 rmaBHbIX Mpobrem 3apaBoOXpaHeHus
Pecnybnukn KasaxctaH, kotopas TpebyeT nposegeHns TpaHcnnantauun cepaua (TC) ons npoaneHnst XusHu nauueHTa.
lMepecapka cepaLa He AOCTYNHA KaxOoMy NaLMeHTy U3-3a OrpaHNYEHHOro KonmyecTsa AOHOPOB cepaua. Ha cerogHawiHmi
[eHb anbTepHaTMBHbIM MeTogoM TC SBMSIETCS WMMMaHTaLus BCTIOMOraTenbHOTO MeXaHW4ecKoro YCTPOMCTBA NEBOro
xenynouka (left ventricular assist device, LVAD), koTopast nomoraeT nauueHTam goxuts 4o nepecagki. OfHako, neyexune ¢
LVAD Bbi3biBaeT puck 0bpasoBaHns Tpomba 1 KpOBOTEYEHWS Y NALNEHTOB C CEPAEYHON HEAOCTATOYHOCTBIO.

Llens. PaccmMoTpeTb MpWYMHBI M MEXaHW3Mbl pa3BUTUS  eMaTOrNOTMYECKUX OCMOXHEHWA Y MAUMEHTOB C
WMMNNaHTUPOBAHHBIM MEXaHIYECKNM YCTPOACTBOM NeBoro xenyaouka LVAD no faHHbIM 0630pa nutepatypbl.

Crpaterna noucka. [llouck HayuHbix nybnukaumii ocylwecTBnsanM B nouckoBbix cuctemax: Web of Science,
ResearchGate, PubMed, Google Akagemus, e-library.ru. OnpepeneHbl Kputepun BKMOYeHUs nybnukauuin B 0630p
nuTepaTypbl — 310 Nyb6nMKkaLumu C NOMHLIM TEKCTOM, Ha PYCCKOM 1 aHTIMACKOM A3bIkaX, CO CTATUCTUYECKN BbIBEPEHHbLIMM
BblBOZAMM. /13 73 nuTepaTypHbIX UCTOYHUKOB 54 nyBnvkaumm bbinv 0TobpaHbl B kKA4ECTBE aHANUTUYECKOro MaTepuana.

PesynbTatbl. [pUYMHOI BO3HUKHOBEHWS TPOMOA W KPOBOTEYEHWUS SBMSIETCA HanuuuMe BbICOKOrO He(M3voNnorniyeckoro
HanpspkeHns cagura (non-physiologic shear stress, NPSS) potopa LVAD, koTopbiil Bpawyaetcs B gvanasote ot 5000 go 12000
060poToB B MUHYTY. Bbicokoe HanpshkeHue casura crocobCTByeT NOBPexAeHo peLienTopoB rnukonpotenHa (GPIba, GPVI u
GPIlIb/llla) TpombouuTa, cucTeMbI KoarynsaLuM, HapyLLEHWO reMocTasa, a Takke ferpagauum mynstumepoB ®aktopa PoH
BunnebpaHga. Taike Ha CEropHsHWA [eHb MEpCreKTMBHbIM HampaBneHMeM B 3TOM 0bBnacTu sBRSETCA W3yyeHne
reHeTUYeCKoro NonMmMopdnama peLienTopos TPOMBOLMTa, KOTOPble MOTYT NOBMMSATL HA CHIDKEHWE pucka TpomBooBpasoBaHms
W KpOBOTEYeHWs npu umnnaHTauum LVAD. MyTauum reHoB, KOAUPYHOLLMX PELIenTopbIl, MOTYT MPUBECTMU K U3MEHEHUAM (DYHKLIUM
TPOMBOLMTOB, TEM CambiM OKa3blBas BIINSHUE HA UCXOA NeyeHnst MexaHuyeckum yeTpoiicteom LVAD.

BbiBoabl. ®aktop ®PoH BunnebpaHaa v peuenTopsbl rMKONPOTEMHA HA MOBEPXHOCTM TPOMBOLMTA OYEHb BaXHbI ANs
COXpaHeHusi cbanaHCMpOBaHHOrO MpoLecca remocTasa Ans npegoTBPaLLeHust KpoBOTEYeHNs W obpa3osaHns Tpomba y
NaLMEHTOB C UMMNIaHTUPOBaHHbLIM ycTpoicTsoM LVAD.

Knroyeenie crnosa: cepdeyHas HedocmamoyHocms, peyenmop, ®akmopa ®oH Bunnebparda, nonumopuam 2eHoe.
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Introduction. Chronic heart failure is one of the main health problems of the Republic of Kazakhstan, which requires
heart transplantation (HT) to extend the patient's life. A heart transplant is not available to every patient due to the limited
number of heart donors. Today, an alternative method of the HT is the implantation of a left ventricular assist device (LVAD),
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which helps patients survive before transplantation. However, treatment with LVAD causes risk of thrombosis and bleeding in
patients with heart failure.

Aim. To do research about mechanisms of the development of the hematological complications and the causes in
patients with an implanted left ventricular assist devices (LVAD) according to the literature review.

Research strategy. Search for scientific publications was carried out in search engines: Web of Science, ResearchGate,
PubMed, Google Academy, elibrary.ru. Criteria for inclusion of publications in the literature review are defined as publications
with the full text, in Russian and English, with statistically verified conclusions. Of 73 literary sources, 54 articles were
selected as analytical material for this article.

Results. The reason of thrombosis and bleeding is the presence of a high non-physiological shear stress (NPSS) of the
LVAD rotor, which rotates in the range of 5000 to 12000 rpm. High shear stress causes damage of the platelet’s glycoprotein
receptors (GPlba, GPVI and GPIIb/llla), the coagulation system, impaired hemostasis, and the degradation of the multimers
of Von Willebrand Factor. Nowadays, a perspective way in this area is the study of genetic polymorphism of the platelet
receptors, which can affect the reduction of the risk of thrombosis and bleeding during LVAD implantation. Mutations of the
genes encoding receptors can lead to the changes in the platelet function, thereby affecting to the outcome of the treatment
with a mechanical LVAD device.

Conclusions. Von Willebrand factors and glycoprotein receptors on the platelet surface are very important for
maintaining a balanced hemostasis process for prevention of the bleeding and thrombosis formation in patients with an
implanted LVAD devices.

Key words: heart failure, receptor, Von Willebrand Factor, gene polymorphism.
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Kipicne. Cosbinmanbl xypek xeTkinikciagiri Kasakctan PecnyGnukachiHbiH, AeHCAYNbIK CaKTay canacbiHOarbl Herisri
npobnemanapbiHbiH Gipi Bonbin Tabbinagbl. XKypek KeTKinKCi3gikTi emaey YLUiH XSHe NauneHTTiH eMipiH y3apTy YLUiH
Xypek TpaHcnnaHTaumscel (KT) kaxeT. XKT opblHAay op naumeHT yLiH MyMKIH eMec, ©MTKeHI XKypek AoHopnapabIH CaHbl
wekrteyni. Kasipri yakblTTa CcON XaK KapblHWaHbIH kemekwi anmapatbiH (left ventricular assist device, LVAD)
UMNnaHTaumusanay oaici Xypek TpaHcnnaHTauwscbiHbiH, 6anama apici 6onbin Tabbinagbl. Ocbl MMNNaHTauus opici
nauuMeHTTepre Kypek TpaHChnaHTauusicbiHa AeliH emip cypyre MymkiHgik 6epepi. Anainga, LVAD KypbinfbiChl Xypek
KETKiniKkciagiri 6ap nauneHTTepae KaH aFy XaHe YIibIFy xaHama aceprepiH Tyasipads!.

Makcatbl. WmnnaHtauusinanfFaH LVAD con xaK KapblHWAnbIK MexaHuKkanblk annapatsl 0ap nauueHTTepae
reMaTonorvsnbIK ackslHynapabiH cebentepi MeH MexaHu3MaepiH MakanapgaH KapacTbipy.

I3peny ctparerusicbl. OpnebuetTepai isney: Web of Science, ResearchGate, PubMed, Google Academy, elibrary.ru.
i3ney TepeHairi WwektenvereH. bacbinbivaapabl 94e0MeTTi WonyFa Kocy KpUTEPUANEPI aHbiKTangsl - Oyn TonbiK MaTiHi
©ap, opbIC X8He aFbiNblH TiNAepiHAeri, CTaTUCTUKaNbIK Typae TEKCEpInreH KOopbITbiHAbINapsl 6ap xapusnbiMagap. 73
a0ebu aepekkesneH 54 ocbl Makanara aHanuTUKarblK MaTepuan peTiHae TaHaanas!.

Hatmxenep. LVAD poTOpbIHbIH, XOFapbl thuanonorusnelk emec ctpecci (non-physiologic shear stress, NPSS) 5000 -
HaH 12000 - gewiH Gip MWHYTTa ailHanbin KaHHbIH YMbIFYMEH afybiHbiH cebebi 6onbin kenegi. XofFapbl bifbiCy CTpecci
TpombouuTTepaiH, rukonpotenH peuentopnapbiH (GPlba, GPVI xaxe GPIIb / llla), koarynsuus xyieciHiH, remoctasabliH
Oy3binybiHa xaHe aktop (oH Bunnebang mynbTuMuMepnepiHiH To3ybliHa biknan etedi. Cowgam-ak, OyriHri TaHga
TpoMBOLMTTEP peLenTopnapbiHbIH reHeTukanbik nonumopduami LVAD nmnnaHTaumschl kesiHae KaHHbIH, YbIFY XaHe aFy
KayniH TemeHaeTyre acep etyi MymkiH. On ocbl canaparbl nepcnekTueTi GafbiT Gonbin Tabbinagbl. PeuenTopnapap!
KOATANTLIH reHAEpAiH, MyTaumschl TPOMOOLMTTEPAIH PYHKUMACLIHBIH ©3repyiHe aKkenyi MyMKiH, ocbinaiilia MexaHukanblk
LVAD KypbInfFbiCbIMEH eMaey HOTKeCiHe acep eTefi.

KopbITbiHAbl. LVAD KypbInfbiChl OpHaThINFaH NaUMeHTTEPAE KaHHbIH aFybIMeH YilbIFybIH TOKTaTy YLUiH haktop PoH
BunnebpaHg eHe rMUKonpoTeNH peLienTopnapbl remocTasabiH, GipKanbinTbl NPOLECiH CakTay YLiH eTe MaHbI3abl.

Tylin ce30ep: xypek xemkinikcizdiei, peuenmop, pakmop ¢hoH BurnnebpaHd, 2eH nonumophuami.
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MepeyeHb coKkpaLeHuii:

XCH XPOHMYeCKast CepaeyHas HepOCTaToOuHOCTb
CH cepaeyHast HeJOCTaTOYHOCTb
TC TpaHcnnaHTauus cepaua
LVAD Left Ventricular Assist Device
BTT Bridge to transplantation
DT Destination therapy
HHKL HaLmoHanbHbIN HayYHbIN KapANOXMPYPrUYECKNA LEHTP
olo]3] ®aktop ®oH Bunnebpanpa
VWF von Willebrand factor
AVWF acquired von Willebrand factor
AKTyanbHOCTb MPUYMHON  OTTOPXKEHUS  [OHOPCKOrO  Cepaua  nocne

Ha cerogHsilwHWiA [eHb XPOHMYEcKas ceppeyHas
HepocTaTtouyHocTb (XCH) siBnsieTcs OHOM M3 3HAYNMMbIX
npobnem 34paBOOXpaHEeHUs BO MHOMMX CTpaHax mupa, B
Tom yucrne B Pecnybnuke Kasaxcrad (PK). 3a nocnegHue
pecatunetuss B KasaxctaHe  Habniopgaetcs  pocT
3aboneBaemMocTi CepaAeYHO-COCYAMCTON CUCTEMBI, KOTOpast
yBenuunnacb B 5-7 pa3 [2, 3, 7]. Yucno niogen,
CTpagatolmx cepaeyHoin HegoctatouHocTtbio (CH) B CLUA
COCTaBNsieT Okono 5,8 MrH YernoBek, a BO BCEM MMpE
okono 23 mnH yenosek [4, 5]. ExerogHble pacxogbl Ha
neyeHne OONMbHBIX C CEPAEYHON  HEAOCTATOYHOCTHIO
YBENWYMBAIOTCS, @ CMEPTHOCTb OcTaeTcst Bbicokon. B CLUA
€XerofHble pacxofbl Ha neyeHve npesbiwaloT 39 Mnpa
pornapos [4]. Mpu CH naumeHTbl OTMEYaloT OAbILLKY,
YTOMNSEMOCTb, oTeKw, MOHWKEHNe  (PU3nYecKon
aKTWBHOCTM W [pyrMe CUMNTOMbI, KOTOpble CBS3aHbl C
HeafekBaTHOM nepdpyaueit opraHoB W TkaHeit [9].
TpaHcnnaHTauus cepgua (TC) sBnseTcs OAHUM U3
Hamnyuywmx U 3EKTUBHBIX  BapWUaHTOB  NEYEHUs
nauMeHToB Ha TepMmuHanbHom crtagum  CH  [11].
TpaHcnnaHTaumMs noBbILIAET BbIKMBAEMOCTb MALMEHTOB
CH Ha 90% B TeueHue oaHoro roga 1 82% B TeyeHue Tpex
nert [4].

TC He poctynHa kaxgomy naumenty XCH. Bo Bcem
Mupe nposoguTcs okono 4000 TpaHCcnnaHTauui B rog 13-3a
OrpaHN4EHHOro KonuyecTsa [OHOPOB cepaua.
HegocTaTouHoe KOMMYECTBO [OHOPOB YBENWYMBAET PUCK
CMEPTW MaUMEHTOB BO BPEMS OXWAAHUA Mepecamku
cepaua. CMepTHOCTb MauMEHTOB BO BPEMS OXWAAHMUS
poHopa cepaua pocturaet 45% [4]. TpaHcnnaHTaums
Takke HeJoCTynHa 13-3a BO3pacTHbIX (CTaplue 65 net) w
MeAMLIMHCKMX nokasarenei nauueHTa.
lMpoTMBONOKa3aHMeM K MNPOBELAEHMIO  TpaHCMNaHTauumn
cepaua SBNSKTCA TakMe MEAUUMHCKME NOKasaTenu, Kak
TpomBoambonuam, nenTugHas 53Ba, akTUBHAsS WHAEKLMS,

neyYeHoYHas " noveyHast HEeA0CTaTO4YHOCTb,
LepebpoBackynspHble  3abonesaHns 1 gpyroe  [8].
MepeuncrieHHble  COCTOSIHMS  nauueHTa  MoryT  ObiTb

BbINOSHEHUS TPaHCNNaHTauum [1, 9].

Ha cerogHslWHWi [€Hb €CTb anbTepHaTUBHBLIA METOA
TC ans nauweHToB TepmuHanbHon cragum CH - aTto
MMNnaHTaums BCMOMOraTenbHOro MexaH14eckoro
ycTpoictea nesoro xenygouka (left ventricular assist
device, LVAD) [5, 10]. MexaHuyeckoe yctporcteo LVAD
YNyyLlaeT Ka4eCTBO XM3HW U MPOANEBAET XN3Hb NaLneHTa
Ha 5-10 net go nposegeHus nepecagks ceppua [1].
HecMoTps  Ha  BbICOKOTEXHOMOMMYECKMA  Mporpec,
WMMNAHTUPOBAHHOE  YCTPOWCTBO CTAHOBMTCH  MPUYMHON
0bpa3oBaHus TpomMba 1 KPOBOTEUEHMS Y MHOTUX NALMEHTOB
XCH [14, 50]. Ha cerogHsILUHMI A€Hb U3BECTHO, YTO OAHOM
W3 MPUYMH MOBPEXOEHMS KNETKM TpombouuTa SBnsieTCs
HanuuMe BbICOKOrO HE(U3NONOTMYECKOTO  HaMpsKEHNs
casura (non-physiologic shear stress, NPSS) potopa,
koTopblit Bpawaetcs Ao 12000 0BOpoTOB B MMHYTY.
Bbicokoe HanpspkeHue caopura (shear stress) cnocobeTayet
MOBPEXOEHMIO  PELenTopoB  TpombouwTa,  CUCTEMBI
KoarynsuuW, HapyLweHuo reMoctasa, a TaKkke Aerpagauun
MynbTuMepos ®®B [15, 22, 32].

Llenb: paccMOTpeTb NPUYMHBI M MEXaHU3Mbl PasBuTHS
reMaTonorMyecknx  OCNOXKHEHWA Yy MaUMEeHTOB ¢
VMMIAHTUPOBAHHLIM MEXaHUYECKUM YCTPOCTBOM IEBOrO
xenynoyka LVAD no gaHHbImM 063opa nutepartypbl.

Crpaterusi nomcka. Mouck HayuyHbIX nybnukauumin no
NpeLcTaBneHHON Teme OcyLlecTBnsnM B 0asax AaHHbIX
[OKa3aTenbHOM  MeanUMHbI (Web  of  Science,
ResearchGate, PubMed) n B 9neKTPOHHbIX Hay4HbIX
Bubnmnotekax (Google Akagemusi, CalTbl MEPUOANYECKNX
MeauumMHCkuX u3ganuin ctpad CHI, e-library.ru). danHbie
Ba3sbl AaHHbIX MO3BONUMN BbISBUTL BOMbLIOE KOMMYECTBO
nUTEPaTYpHbIX  UCTOYHMKOB.  OnpefeneHsl  KpUTepuw
BKMIOYEHUs nybnukaumin B 0630p nuTepatypbl — 3TO
ny6nuKaLmm ¢ NOMHLIM TEKCTOM, Ha PYCCKOM W aHrIMACKOM
A3blkax, CO CTATUCTUYECKN BbIBEPEHHBIMW BbiBOLaMM. U3
73 nuTepaTtypHbIX MCTOYHMKOB 54 nybnukauymm 6binu
oTobpaHbl B Ka4eCTBE aHaNMTMYECKOro MaTepuana ans
AaHHoi cratbu. [nybuHa noucka coctasuna 20 ner.
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Pe3ynbTaTbl noncka u ux odcyxaeHue.

BcnomozamenbHoe MexaHu4eckoe ycmpoicmeo
J1e8020 xenydoyka.

Ha CEroHALLIHNA [eHb “MnnaHTaums
BCMOMOraTeNbHOTO  MEXaHWYEeCKOro yCTPOMCTBa  NEBOTO
KEMyOouka SBMSETCA aKTyanbHbIM W anbTepHATMBHBIM
metogom TC Ans nauMeHToB C TEPMUHANbBHOWM CTaamei
XCH. Bneppenne yctpoiictea LVAD B KnuHM4eCKyto
NpaKTUKy MO3BOMWMO NO-HOBOMY B3rMSHYTH Ha npobnemy
XCH [5]. MpuHumn paboTsl ycTpoiicTea LVAD 3akntovaeTcs
B MexaHU4Yeckoi pasrpyske MeBOro kenygouka cepaua
MOMOLLbI0 BpaLLAKLLErocs Hacoca C MOCTOSHHBIM NOTOKOM
kposm (puc. 1) [1, 10, 38].

PucyHok 1. CxemaTtuyeckoe usobpaxkeHue
umnnaHtupoBaHHoro LVAD HeartMate2 ¢
HenpepbIBHLIM NOTOKOM [38].

(Picture 1. Schematic representation of the implanted LVAD
HeartMate2 with the continuous flow [38].)

YerpoitctBo  LVAD  ynyylwaeT KayecTBO KU3HW K
npognesaet xwm3Hb nauueHta XCH Ha 5-10 ner po
ocyllecTBneHus nepecafkn cepgua.  MexaHuyeckoe
ycTpoiictBo LVAD MoxeT ObiTb MMNNaHTUPOBaHO B
KayecTBe KPaTKOCPOYHOW WNKM AOMrOCPOYHON MOAJEPXKKM
cepaoua [1]. KpatkocpouHyto — umnnantaumio  LVAD
Ha3bIBaKT «MOCTOMY K TpaHcnnaHTauyum (BTT - Bridge to
transplantation), kotopyiw HasHayatoT nauueHtam XCH,
OXuaarLwmum nepecagky cepgua. VimnnaHtaumio Ha Jonrui
CPOK Ha3Ha4yalT B CnyyYae OTCYTCTBMA MOKa3aHWA K
nepecagke B KayecTBe MNOCTOsHHOrO nevenus (DT -
destination therapy). DT o6bluHO — pekomeHmyeTcs
nalueHTam, KOTOPbIM He BO3MOXHO nposecTu TC u3-3a
BO3PACTHbIX W MEANLMHCKMX NOKa3aHWid U OCNOXHEHMN [1,
7, 38, 49]. B oCHOBHOM WMNMNaHTaUMs MeXaHU4ecKoro
yctpoiictaa LVAD yctaHaBnMBaeTcs Ha KOPOTKMA CPOK Ans
NPOANEHNS XU3HW naumenTa [1].

B  ucTopuu  kapauonornw, nepeoe  ycreLHoe
NMPUMEHEHNE MEXAHUYECKOTO YCTPONCTBA ObINO BbIMONHEHO
B 1966 r. Dr.Debakey pns nopnepxaHusi paboThbl
Xernypoukos ceppua nocne kapguwotomun [4]. B 1978 r.

Dr.Norman umnnaHtuposan nepsoe yctponctso LVAD B
kauectBe “Bridge to transplantation” [30]. Mo3axe, 6bino
npoBedeHo uccrnegoBaHne Mmexay nauuweHtamu CH ¢
MMNNaHTUPOBaHHbIM ycTpoinTcBom LVAD 1 ¢ nauneHTamu
Ha  MakCcuManbHOW  MeWKaMEeHTO3HOM  Tepamuw.
lMokasaTenb BbDKMBAEMOCTM B TEYEHUM OFHOrO roga y
nauueHToB ¢ LVAD 6bin 3HaunTeNbHO Bhille Ha 52%, Yem y
naLueHTOoB ¢ MeankameHTo3Hon Tepanuen 25% (p = 0.002).
Wmnnantauma LVAD nokasana 3HauuTenbHOe ynyulleHue
KayeCTBa (KM3HW MAUMEHTOB, YEM MeAuKamMeHTO3Hast
Tepanus. PeaynbTaToM JaHHbIX MCCNEA0BaHNA SBUMOCH TO,
yto umnnaHTaumo LVAD yTBepaunu B Kayectse Tepanuu
CH Ha ponrocpoyHblit cpok (destination therapy - DT) B
Hosi6pe 2002 r. 8 CLLIA [30].

Mo mexaHuyeckum cyHkumam LVAD perutcs Ha
yCTPOACTBO ¢ nynmbeupytowmm  (pulsatile  flow) n
HenpepbiBHbIM  noTokom  (continuous  flow).  Ha
CETOAHSILIHNA AeHb eCTb TPU NOKoneHus ycTpoicTaa LVAD.
LVAD nepBoro MOKOMEHWS, MCMOMb3YeT TEXHOMOTu0
nynbCUPYIOLLEro NoToka, MMUTUpYLoLero paboty cepgua. K
Takum ycTponcTam oTtHocatcs HeartMate XVE (Thoratec
Corp. Pleasanton, Calif), n Novacor (World Heart Corp.,
Oakland, Calif). Takue ycTpoicTBa WMEKT HECKONBKO
OBIDKYLLMXCS YaCTen, BKMKOYas OQHOCTOPOHHWE KnanaHbl 1
mMBKylo  HacocHylo kamepy. CROXHOCTb — YCTpOICTBA
NPMBOAMT K YacToil ero nonomke. Takue yctponctea LVAD
nmetoT Gonblumii pasmep (450 mn u 1,250 rp., HeartMate
XVE), B cBA3# C 4em BO3HMKanM npobrnembl npu ux
yCTaHOBKM naumenTam [24, 30, 39].

LVAD BTOpOro M TpeTbero MOKOMEHUs SBMSIOTCS
YCTPOWCTBaMM HemnpepbiBHOTO MoToka. K ycTpoicTeam
BTOPOro nokoneHus otHocatcs HeartMate |l (Thoratec
Corp, Pleasanton, CA, USA) n Jarvik, 2000 (Jarvik Heart
Inc.) [24, 30]. OHM uMEKT TEXHOMOTMIO OCEBOrO
HEeMpepbIBHOrO ~ MOTOKA €O BCTPOEHHbIM  POTOPOM.
YCOBEpLUEHCTBOBAHME YCTPOWMCTBA BKMOYANO yCTpaHeHue
KnanaHoB 1 Kamepbl, a Takke BBEJEHUS BHYTPEHHEro
poTopa. Bce 311 npeobpa3oBaHusi NpUBENM K NOBbILLEHNHO
BONTOCPOYHON MEeXaHUYeckon HapexHocTn yctponctea. K
TpeTbemy nokonenuio LVAD otHocsaTcs HeartWare (HVAD
Pump, HeartWare, Inc.; Levacor; World Heart Corp.) u
DuraHeart  (Terumo  Somerset, USA),  «koTopble
OCHOBbLIBAKOTCS Ha HEMPEpPbIBHOM LEHTPUYXHOM MOTOKe
[24, 30].

Ha ceropgHswHnid  feHbs  yctpoictBo LVAD ¢
HenpepbiBHbIM  MOTOKOM ~ ABNSeTCH  Haubornee 4acTto
VMMIAHTUPYEMbBIM MEXaHUYECKUM YCTPOIICTBOM B Ka4ecTBe
«Bridge to transplantation» u «Destination therapy» ans
NauMeHTOB C  CEpAevHol  HegoctaTouHocTbl.  [lo
CPaBHEHWIO C MepBbIM MOKOMEHMEM BCMOMOraTenbHbIX
YCTPOMCTB  NEBOTO  Xenyjgouka,  YcTpowuctBa €
HenpepbIBHbIM MOTOKOM MPOAEMOHCTPUPOBANM  BbICOKMIA
nokasaTenb Kayectea C JOMMMM CPOKOM WCMONb30BaHMS
nocne umnnavTauum [18]. MexaHuyeckoe yCTpOACTBO C
HenpepbIBHbIM NOTOKOM MMeeT HeborbLuoit 0bbem (63 mn
un 390 rp., HeartMate II), yem nynbcupytowme ycTpoiicTaa,
TeM cambiM  obneryaeT  MPOLECC  XMPYPrU4YECKON
WMNNaHTaLMKM YCTpoiicTBa Oe3 MOBPEXAEHWS TkaHed BO
Bpems onepauun [30, 39]. YctponctBo Takke WmeeTr
MeHbLUE [ABWXYLLMXCA 4YacTell B CaMOM MeXaHu3Mme, Tem
cambIM 0becneymBaeT ero UCMoNb30BaHNe Ha SNNTENbHBIN
cpok (Ha 5-10 neT) [30].
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Mo paHHbiM [lg KO.B., xupypruyeckoe neveHue
NaLMEHTOB Ha TepMuHanbHoit ctagum CH ¢ ycTpoicTBOM
LVAD B KasaxctaHe He nposogunocs go 2011 r. [7].
MauweHtam  BO3MOXHO  OblnO  TOMbKO — MPOBOAUTH
MegukaMeHTo3Hoe — neveHue  6e3  uMnnaHTauuu
BCriomMoraTenbHbiX — ycTponcte. C  Hosiops 2011 .
UMnnaHTaumus mMexaHudeckoro yctpowctea LVAD crana
nposoantecs B AO  «HaumoHanmbHbI  HayuHbIN
kapauoxupyprudeckuit LeHtp» (HHKL) Bnepeeie B PK.
HHKL, BnepBble OTKpbIN MpOrpaMMy  XMPYprveckoro
NeyveHnss NauMeHToB Ha TepMmuHanbHon ctagum XCH. B
HHKL wmnnaHTupyetcs 4 Buga yctponctea LVAD:
HeartMate IlI, CentriMag VAD, HeartMate 3 (St Jude
Medical, Huntingdon, Cambridgeshire, UK) u HearWare
HVAD (HeartWare International, Framingham MA, USA) [7,
42]. C Havyana OTKPbITUS NpPOrpaMMbl MexXaHU4eCKoW
NOAAEPXKKA KpOBOODpaLLEHNs BbINo MMINaHTMpoBaHo 232
ycTponcTBa 226 naumeHtam ¢ Hosbps 2011 r. no anpenb
2017 r. [6].

B 2012 r. 6bina uHMUMMpOBaHa nporpaMma no
TpaHCnnaHTauuu cepgua nauueHTam Ha TepMWHANbHOM
ctagum CH B PK. C 2012 no 2017 r. 6bIno BbINonHeHo 51
nepecagka cepgua nauuweHtam CH Ha TepmuHamnbHOM
ctagum [6]. B 2014 r. HHKL| Bowen B 4ACnO y4aCTHUKOB NoO
NPOBELEHWI0  KIIMHWYECKOTO  WUCMbITaHUS  YCTPOWCTBA
HeartMate 3. KaszaxctaH cTan nepBoin CTpaHoW B MUpe, rae
Obino ogobpeHo koMmepyeckoe ucnonb3osaHue HeartMate
3 B aHBape 2015 r. BbrkuBaemocTb nauMeHToB Yepes 1
Mecal nocne wmnnaHtaumn yctpoictBa HeartMate 3
coctasuna 95%, yepes 1 rog 93%, a yepes 2 roga — 73%.
Y nauweHToB Habnwoganacb HeROCTaTOYHOCTb MPaBOro
KENMyOoUKa, UHGEKLMS kabens n remopparuyeknit MHCYNbT
[71.

OcnoxHeHus
yCTpONCTB

HecMmOTpsi Ha BbICOKOTEXHONOTMYECKUMA MpOrpecc B
kapauonoruu, y MHorux naumentos XCH (70%) c¢
MMNIaHTMPOBAHHLIMK ycTporicTBamu LVAD HabntogatoTcs
OCINOXHEHWs B TeyeHue nepsoro roga [50]. ObpasosaHue

nMnnaHTauum  BCnoMoraTtesibHbIX

Tpombo3ambonuy, KPOBOTEYeHUs, NHEeKLK,
HEeMCNpaBHOCTb  yCTpoucTBa  (TpombBo3  Hacoca),
MpaBOXeNyOoYkoBas  HeJOCTAaTOMHOCTb M WMHCYNbT
ABNSIOTCA  MOTEHUMAmNbHBIMA  OCMOKHEHUSIMM  TOCTIe
uMmnnaHTaumm  yctporictea [4, 25, 47, 50, 56).
KposoTeueHne u  obpasoBaHue Tpomba  SBRAKOTCS
Hanmbonee 4aCTO  BCTPEYAIOLMMUCH  OCIOXHEHWUAMM,

KoTOpble YXyALWatT KayecTBO XM3HW naumeHTa [14, 50].
MauveHtam XCH ¢ mexaHuyeckum yctpoitctsom LVAD
HasHayaeTCsl  aHTUKOArynsiHTHas W aHTMarperaHTHas
Tepanusa NS npefoTepalleHns obpasoBaHus TPOMOOB.
HecmoTps Ha npuem aHTUKOArynsHTHOM "
aHTMarperaHTHoN Tepanuu, TpomboobpasoBaHue SBnseTcs
Hanbonee 4acToit MPUYMHON TOCMUTANM3aLMN NaALMEHTOB
CH ¢ wumnnaHTMpoBaHHbIMKM  ycTpoiicTBamun  LVAD
HenpepbIBHOro notoka. ObpasoBaHue TPOMOOB CTAHOBMTCS
npuamHon  guccyHkumm  LVAD - (TpombBoa  Hacoca),
MOSIBMEHNS WLIEMUYECKOTO WMHCYMbTa W apTepuanbHoON
Tpomboambormn. Tpu obpas3oBaHuM Tpomba nauueHTy
PEKOMeHAYEeTCs NPOBECTM 3aMeHy ycTpolicTea unm TC ans
npeaoTepalleHns cmeptu [4, 29, 38, 50, 53].

C [Opyroit CTOpOHbI, KPOBOTEYEHWE Takke SBRSETCSH
YaCTbiM ¥ HexenaTenbHbIM N0BOYHBIM  3dhdekToM npy

uMnnaHTupoBaHHblx LVAD ¢ HenpepbiBHBIM  MOTOKOM
(Continuous-flow LVAD, CF-LVAD). YpoBeHb CMepTHOCTU
nauuWeHToB OT kpoBoTeueHusi, cocTasnsieT 9-10%. [Mpu

KPOBOTEYEHUN  nauueHTam  Heobxoguma  MOBTOpHas
rocnuTanu3auus, — Kotopas,  BO3MOXHO,  noTpebyet
MoBTOpHYt0 onepaunio  [22, 50]. OpgHako, NOBTOpHast
onepauus  HexenaTtenbHa, TaKk Kak  BbhKMBAEMOCTb

nauumeHTa nocne Heé cHuxaetcs 6onee yem Ha 50% [32].
[MpuunHO BO3HWKHOBEHMS TpombBa W KPOBOTEYEHUS

SBNSIETCA  HEKOHTpPONupyemasi  ObicTpas  aKTvBaLyst
TPOMOGOUMTOB W TMOBbIWEHHAS  YyBCTBUTEMBHOCTb
opraHu3ma K WCKYCCTBEHHOMY  Ouomatepuany

MexaHudyeckoro  yctponctea LVAD. Bsaumopeiictsue
TPOMBOLMTOB KPOBM C MOBEPXHOCTHIO KAPAMONOrNYECKOro
BuomaTtepuana Ha LUEpOXOBATON MOBEPXHOCTW YCTPOCTBA
BbI3bIBAET  aKTWBHYKO ~ arperauumio,  OUCHYHKUMIO 1
noepexaeHne TpombouutoB [23, 27, 28, 36]. Arperauus
TpombounToB mpoucxoaut 06bIMHO nocne  agcopbumm
¢mbpuHoreHa u aktopa o Bunnebpanga (PPB) Ha
noBepxHocT  yctponctea.  ®ubpuHoreH wn  OOB
obecneumBaeT nogxoasilee MECTO ANs agre3vn akTUBHbIX
TPOMOOLMTOB, YTO NO3BOSISIET MM PacMpOCTPaHATb CBOW
CEKPETOPHbIe TpaHymbl Ha MOBEPXHOCTb YCTPOMCTBA. ITO
cnocobcTByeT  arperauun  TPOMBOLMTOB,  NENKOLMTOB,
3pUTPOLUMTOB U OTNMOXeHuo mbpuHa [32, 33]. Ha
CErOAHsIUHNA [eHb BbISIBMIEHO, YTO OAHOM W3 MPUYMH
BUCYHKUMM  TPOMOOLMTOB  KPOBM  SIBMSIETCA  Hanmnuue
BbICOKOTO He(U3MONOrMYECKOrO HanpsikeHus cagura (non-
physiologic shear stress, NPSS) potopa, KOTOpbIi
BpaLlaeTcs B avanasoHe ot 5000 mo 12000 obopoToB B
MWHYTY. Bbicokoe HanpstkeHue cpgura (shear stress)
CnocobCTBYET MOBPEXOEHWI peLenTopoB TpombouuTa,
CUCTEMbI Koarynsauuu, HapylleHuto remoctasa, a TaKke
perpagaum mynstumepos OB [15, 20 - 22, 44, 46, 47,
52].

Bo3nukHoBeHne  Hapywenun  ®aktopa  ®PoH
BunnebpaHga npu umnnaHTauum yctpoiictea LVAD

®aktop ®oH Bunnebpanga (VWF - von Willebrand
factor) 9TO MyNbTUMEpHbIA  TMIMKOMPOTEMH,  KOTOPbIN
CUHTE3NpyeTCs U  BbICBOOOXOAETCA SHAOTENNANbHBIMM
KneTkamu 1 B O rpaHynax TpombouuTta. Y Hero ectb canThbl
CBA3bIBAHWA konnmareHa W rnukonpotenHa  (GPIba,
GPIlIb/llla) TpombouuTa, HeobxoaUMble OIS BLINOMHEHWS
afreswun v arperauum ux Ha cyb6sHaoTennansHoM MaTpukce
Ha MecTe NOBPEXAEHNS COCYAa ANs AanbHEeNLLero 3anycka
npouecca remoctasa [32, 37, 54]. ®OB Takke yyacTByeT B
3awute koarynsumoHHoro daktopa VI (FVII) nytem
copmmposanust komnnekca VWF-FVIIIL. [aHHbIn komnnekc
3almwaeT oT npoTteonuTUdeckoi gerpagauun  FVIIL
CuHTes n BoigeneHne ®®B yennuneaeTcs npu NoSBREHM
BOCMaNeHNs 1 ULLIEMUYECKOro MHCynbTa [37, 38].

Mpu umnnaHTMpoBaHHOM ycTpoitcTee LVAD y MHorux
NaLMeHTOB BCTpevaeTcs HapyleHue ®aktopa @oH
Bunnebpanga (AVWF - acquired von Willebrand factor),
YTO SIBMSIETCS MPUYMHOM €ro MOHWKEHHON aKTUBHOCTY,
NPUBOAALLMA K KPOBOTEUEHMIO Y naumenToB CH [19, 35, 37,
45, 54]. MexaHnyeckoe YCTPOMCTBO KpoBooGpaLleHns
MMeeT B CBOE CUCTEME BbICOKOCKOPOCTHOE BpallatoLleecs
paboyee Koneco Ans nepekaunBaHus KpPOBM W3 FEBOTO
Xernygouka B aopTy ANs reMOAMHAMUYECKOW NOLOEPXKKM
naumeHTa CH. Bbicokoe HanpshkeHue caBura co3gaeTcs Ha
MOBEepXHOCT fonacTen paboyero korneca C ypoBHEM A0
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600 Mackanb (Ma) B 0bacT! KOHYMKA KPOBSIHOW NONaTKM
MNPy KNWMHUYECKW 3HAYMMOW CKOPOCTW BpalleHus. W3-3a
BbICOKOTO YPOBHSI HanpsbkeHws casura yctponctea LVAD
npoucxoauT nospexaeHue Mynbtumepos OOB [19, 22, 48,
54].

Hanpspkeve caBura packpy4nsaet
BbICOKOMOMEKyNsipHble MynbTumepsl OB (HMW - high
molecular weight) (puc. 2) [37]. Takaa wux copma
noaBepraeTcs NpoTEonu3y nog AencTueM epmeHTa
ADAMTS-13, KoTOpbIn paspesaeT ANMHHOLENOYeYHbIe
packpyyeHHble MynbTumepbl ®OB Ha kopoTkue Lenw, 1
CTaHOBWTCS MPUYMHON ero Aerpagaumu. [erpagnpoBaHHbIi

Loss of large VWF multimer

ODB “MeeT MOHWKEHHLIN rEMOCTaTUYECKUA NOTEHLMan K
CTQHOBUTCS HECNOCOBHBIM OCTaHaBMMBAaTL KPOBOTEYEHWE
[12, 31, 32, 35, 37, 45, 50].

BbicokomonekynspHble MyrbTUMEpb! 0B
HeoOXxoOWMbl 4Nl MPOYHOW  agresusm W arperauuu
TpombouuToB. INpu HapyleHun remoctasa OB He mMoxeT
CBA3bIBATLCA C TPOMOOLMTAMM, YTO CTaHOBUTCA B MTOTe
MPUYNHON KPOBOTEYEHMs. MccnenoBaHus BbISBUMM, 4TO
nauueHTbl ¢ yctpoilctBoM LVAD HenpepbiBHOTO MOTOKa
(Continuous flow LVAD, CF-LVAD) wu4acto wumetoT
KPOBOTEUEHNS M3-3a NpnobpeTeHns gedekta OB [12, 13,
26, 34, 37, 38, 46, 54].

2Ny — \
2y % Coiled large VWF multimer
Proteolysis ~—___ % d
by active (_W A i (Y
2 Non-active
= 2SS A2-domain , "TADAMTS-13
o L2 4
Uncoiled VWF multimer
Hemolysis
Shear stress
Bloodflow
Platelet activation
PucyHok 2. Mexanusm npuobpeteHus gedekra @®B [37].
(Picture 2. Mechanism of acquired defect of VWF [37])
B wuccnepoBanmm Vincent F. npenctaBneHo, 4TtoO  MOBPEXAEHWM € HE(W3MOMOTNYECKAM  HanpsKeHueMm

pecekt @OB Takke 3aBUCMT OT CKOPOCTW MyNbCUPOBAHMS

MEXaHW4Yeckoro  YCTPOWCTBA. Mpw NOHWKEHHOM
nynbCUPOBAHWN Obina BbISIBNEHA noteps
BbICOKOMOMNEKYNAPHOTO  MynbTUMEpa U OTCYTCTBUE
noseneHus Hoeoro ®®B, a npu  HopmamnbHOM

NyNbCMPOBAHWM YCTPONCTBA Habnoganocb CoxpaHeHue
MynbTUMepoB W cekpeuns OB [54]. Wever-Pinzon O.
BbISICHWAN, YTO Npu umnnaHTauuu HeartMate Il (Thoratec,
Pleasanton, California) o6HapyxuBaeTcs  MeHbLUMIA
YPOBEHb KPOBOTEYEHUSI MPW HanMuMW BbICOKOrO MHAEKCa
nynbCca, YeM Y NALMEHTOB C MOHWKEHHBIM NyNbCUPYHOLMM
WHOEKCOM YCTporcTBa [55].

BbicBOGOXAEHWE peLenTopoB FNMKONPOTEMHa C
NOBEPXHOCTN TPpOMOOLUTA.

lMocnegHue nccnenoBaHus NPOSEMOHCTPUPOBANM, YTO
BbICOKOe Hedhmauonornyeckoe HanpskeHue cosura (NPSS
- non-physiologic shear stress) MexaHuyeckoro ycTpoicTea
ABNSETCS NPUYMHOI NOTEPM peLienTopoB TpombouuTa. Mpn
LOCTKEHUM YPOBHs HanpsbkeHus cosura bonee 100 Ma
MPOVNCXOLANT CMOXHbIE MOBPEXIEHUS TPOMOOLMTOB KPOBM 1
noTeps BbLICOKOrO KONMM4ecTBa peLenTopoB. [axe 3a
KOpPOTKUA NPOMEXYTOK BpemeHn (<1 cek) HanpsxeHue
CABWra MOXET Bbl3BaTb aKTUBALMO TpomboumTos. MoTeps
W aKTMBauWs peLenTopoB MPWUBOAUT K MOBPEXOEHMIO
HOpPMarbHOM OyHKUMKM TremocTasa TPOMOOUWTOB, YTO
SIBNSIETCS NPUYNHOI KPOBOTEYEHMS 1 TpoMBO3a YCTPOMCTBa
LVAD [15, 17, 19].

EcTb onpeaeneHHble BUbl aAre3nBHbIX peLienTopoB Ha
MOBEPXHOCTM TPOMOOUMTOB, KOTOPblE HEOOXOAUMBLI Ans
remocTasa. Peuentopbl rnukonpotenHa GPlba, GPVI u
GPlib/llla  sBnstoTca  Hambornee  M3y4eHHbIMM  Mpu

10

cpura. [pouecchl akTMBaUuW, afresuu W arperauum
TPOMOOLMTOB NPOUCXOZAT MpY CBSA3bIBAHWW PELIENTOPOB
rnukonpoTenHa GPlba ¢ ®®B, GPVI ¢ konnareHom, a
Takke npu ceasbiBaHuM  peuentopoB  GPlib/llla ¢
tubpuHoreHom, TpombocnoHanHom u  ®OB.  [aHHble
SIBNEHUs NOALEPXMBAIOT cuCTeMy remocTasa [15].

OpHum 13 Hambonee pacnpoCTPaHEHHBIX PELEenTopoB
TpombouuTa siBnsetcs rnmkonpotemH GPIIb/llla (GPIIb/llla
unu uHterput allb/b3). OH npeacTaBnset cobor komnneke

MemOpaHHbIX  GenkoB, KOTOpbIM  COCTOMT M3 [ABYX
cybveguHny  GPllb  n  GPllla  cchopmuposasLumxcs
NOCpPeACcTBOM  KanbLuit  3aBMCKMMOI  accoumaumn. Ha

noBepxHocTK TpomboumTa akcnpeccupyetcst okono 40,000
- 80,000 Tbicsy konmit peuenTopa. B cBoent CTpykType,
peuenTop  [MMKOMPOTEMHA  UMEET  YeTbipe  caiTa
CBA3bIBAHWS MOHA KanbUus ANs BbINOMHEHUS (DYHKLMM
akTveauum TpombouuTos [17, 19].

Chen Z. u coasmops! [17] npoBenu MccriefoBaHne o
BNUSHUM  BbICOKOTO  HE(U3MOIIOTUYECKOro  HanpshKeHus
casura Ha peuentopbl rnukonpotenHa GPIIb/Illa. Bo Bpemst
9KCMEPUMEHTA  KPOBb  3A0POBOTO  [OHOpa  6bbina
“ccnenoBaHa Nof BO3AEUCTBUEM HanpshkeHWs casura (25,
75, 125 Tla), HauuMHas OT (pU3MOMNOrMYECKUX [0
HeU3MONOrMyecknx YCroBUA € KOPOTKUM  BPEMEHEM
Bo3gencTBus. B pesynbTate  uccnepoBavus  Bbino
BbISIBNEHO MOHWKEHHOE KonmuyecTBo peuentopos GPIIb/llla
Ha noBepxHOCTM TpomboumuTa. Takke Habnoganoch
NOBbILLEHHOE KONN4ecTBO TpomboLMTOB c
aKTWBMPOBaHHLIMK peLienTopamMi, KOTOpble OCTamucb Ha
MOBEPXHOCTA MOCHE  HEeM3MONOrNieckoro  HanpskeHus
cagura [17]. Chen Z. u coaemopbi BbISIBUNM, YTO MpU
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MOBbILIEHHOM HE(U3NOMOTNYECKOM HaMPSKEHUM  caBura
MOTYT NPOUCXOANTL ABa npoLecca: 1) noteps peLentopos
C MOBEPXHOCTM TpombouuTa nNpUBEAET K MOHWKEHHOM
(yHKUMM  remocTasa, Tem  cambiM  NpUBEdeT K
KPOBOTEYEHNIO; 2) aKTUBaLMs PELENTOPOB, OCTaBLUMXCS Ha
MOBEPXHOCTU KNETKW, BbI3bIBAET MOBBILIEHHYIO arperaupo
TPOMOOLMTOB, TEM CaMbIM MPUBOAMT K pUCKY 06pa3oBaHms
Tpomba B ycTpoinctae LVAD [15, 16, 17, 19].

B opyrom ceoem uccnegosanun Chen Z. u coasmopsi
[16] nokasanu Hanuune KpPOBOTEYEHWS MNpu noTEpe
peuentopoB GPlba n GPVI. 3ToT npouecc Habniopancs
Mpu LMPKyNsILMM KpoBK ¢ nomoLlbio Hacoca CentriMag. B
pesynbtate OblNO BbISBMNEHO, 4YTO B3aWMOAENCTBUE
peuentopos Tpombouuta GPlba ¢ ®®B u GPVI ¢
KOMnareHoM HapylaeTcs npu NOTepe PeLenTopoB ¢
MOBEPXHOCTM KMETKW. JTW B3aMMOZENCTBUS  SBMSKOTCS
rMaBHbIMM MPOLECCamMy MHULMaLWM remocTasa. [loatomy
noTeps PELEenTopoB yBenuuMBaeT puck 06pasoBaHMs
KPOBOTEYEHNS M3-3a ocnabneHHon agresun TpomMbOLMTOB
[16, 19, 26].

MoTepst peuenTopa rAMKONpoTENHa GPlba
pononHWTenbHo 6bina wccnegoeaHa Jingping H. u
coasmopamu [26]. WccnepgoBaHue ObINO  NpoBedeHO
nauMeHTaM C WMMNaHTMPOBaHHbIMK ycTpoiicTBamn LVAD
HenpepbiBHoro  notoka  (CF-LVAD).  Pesynbtatsl
uccnegoBaHusa [oKasanu, YTO MOTEps peLenTopoB W3-3a
HanuuMs  BbICOKOTO  HampshkeHus caBura  SIBMSIETCS
NMPUYMHON 0BPa30BaHNA HEXMPYPIUYECKOTO KPOBOTEYEHMS
(Non-surgical bleeding, NSB) y nauweHtos ¢ CH.
ViccnepoBaHne pekomMeHAyeT, 4TO OnpeneneHne YpoBHS
GPlba B nnasme MoxeT 6bITb XOpOoLIMM GruoMapkepoM Anst
LVarHoCTMKM  KPOBOTEYEHMS Y  MaUMEHTOB  C
MMMAAHTUPOBAHHBLIM YCTPONCTBOM [26].

Takum obpasom, ans noaaepxaHus GanaHca mexay
remoctasoM M TpombBO3OM Yy MauuMeHToB  C
MMNNAHTUPOBAHHbBIM MEXaHNYECKM YCTPOWCTBOM
KMKYEBYID pOMb MrpaloT PELEenTopbl Ha MOBEPXHOCTM
KPOBSIHbIX KNETOK.

leHeTuekne dhakTopbl
HenepeHocumocTu LVAD.

Kak 13BeCTHO, WMMNaHTMPOBaHHOE MeXaHUYeckoe
YCTPOCTBO ~ NIEBOrO  Xemnygoyka  Bbl3blBaeT — PUCK
0bpa3oBaHNs TPOMBOB 1 KPOBOTEYEHUS Y BCEX NALEHTOB
XCH. OpHako, xapaktep OTBETHOM peakuuu 3aBUCUT OT
rEHeTUYEeCKON MnporpaMMbl mauueHToB. MyTauum reHos,
KOAMPYHOLLMX peLenTopbl, MOTyT MPUBECTU K U3MEHEHUSM
(OyHKLWM TPOMOOLMTOB, TEM CaMbIM OKa3biBash BMMSIHUE Ha
UCXO4 NeyeHus mexaHudeckum yctponctsom LVAD [32,
43].

['eHeTU4eCKune NONMMOPU3MBI, KoaupyoLmne
peuentop rnukonpoTenHa GPIIb/llla  (uHterpun  allbB3)
MOryT cnocobCTBOBaTb PasBUTUI0 MOBOYHBIX 3GEKTOB C
HauXyOWWMMU  OCNOXHEHWSMM Yy MAUMEHTOB  C
WMNNaHTUpOBaHHbIM  ycTpolcTBoM  [32, 41,  43].
MonumopdhHbi  peuentop  rnukonpotemHa  GPIIb/llla
kogupyetcs reHamu ITGA2B (allb) u ITGB3 (B3), koTopble
pacronoxeHbl Ha xpomocome 17  (q21-22) [40].
ViccnenoBaHust BbISIBUNM, 4TO MaUMEHTbl C  HanMuMem
reHoTuna A1A1  wumeloT Oonblue  OCNOXHEHWA C
KPOBOTEYEHNEM, @ TpPOMOO3IMOONNYECKNE OCIOXHEHNS
BCTPEYalTCa y nauueHToB ¢ reHotunom A1A2 [41, 43].
[aHHble reHeTUYeCcKNX nonnMopgu3mMoB A1A1

yenoeeka B pPasBUTUU

11

HeoOXoauMbl B OTHOLIEHWM WHIMOUTOPOB TPOMOOLMTOB,
MOCKONbKY nauueHTbl ¢ nonumopcgusmom A1A1 Gonee
UYBCTBUTEMbHbI K a@HTUTPOMDOTWYECKOW Tepanun npu
neyenmm LVAD. [pu Hanuumm nonumopcuama A1A1
HeoOX04MMO KOHTPONMMPOBaTb 403y aHTUTPOMBOTUYECKOTO
npenapata W3-3a NpPeapacrofioXeHHOCTU K BbICOKOMY
pucky 0bpa3oBaHns KpOBOTeYeHMs. [eHeTUYECKNe JaHHble
nauueHTa UrpaKT BaxHYK pOrb B Pa3BUTUN OCINOXHEHUI
MMNNaHTaLMM BCMOMOraTeNbHbIX YCTPOWACTB, MOKa3blBas

BbICOKY0O  3HA4YMMOCTb  onpefeneHnsa  reHeTn4eckoro
nonmmopcpwama nauuMeHTa A0 NevYeHus. CnepnoBatenbHo,
passutne OCTIOXHEHNN nocne mMmnnaHTauun

BCMOMOraTerbHbIX YCTPOCTB 3aBUCUT Kak OT Camoro pakTa
MMNNaHTaLMM YCTPOMCTBA, HO Takke OT monumopduama
peLenTopoB TPOMOOUWTOB MHAMBMAYANbHO Y  KaXZoro
nauyventa [32, 33, 43]. Hanuuve myTaumm Komnnekca
peuenTopa rnukonpoTenHa GPIIb / llla (nHterpun allbB3)
TaKkke NPUBOAMT K CUMbHOMY KPOBOTEYEHMUIO, UTO SBASETCS
N3BECTHBIM HacneacTBEHHbIM  3abonesaHuem -
TpombacteHns maHumana (Glanzmann thrombasthenia,
GT). Ot10 HacnefcTBeHHoe 3aboneBaHue, KOTOpPoe
COMyTCTBYET HAapYyLUEHWIO CBEPTLIBAEMOCTM KPOBM M3-3a
natonoruu TpombouuTos [40].

WccnegoBaHns  nokasbiBalT,  4TO  HEobxogumo
YUMTbIBATb HACMEACTBEHHbIE OCMOXHEHUS Y MaLWEHTOB
XCH po umnnaHTaumm mexaHudeckoro yctponctea LVAD.
Hannune HacnegcTBeHHONM TpombOUIMKM MOXET MMETb
NpeLpacrnonoXeHHOCTb K HenpaBunbHOMY 06pa3oBaHnio
CrycTkoB kpoBu. Y naumeHtos XCH tpombodunus moxet
BbITb NPUYMHON NOBLILIEHHOTO pucka 06pasoBaHus Tpomba
C Cepbe3HbIMU OCIOXHEHWUAMM W3-32 UMMNMAHTAPOBAHHOIO
ycTpoiictea LVAD. UccnegoBaHus BbISIBUAK, YTO Hannume
MyTauun bakTopa cBepThiBaeMocTH kposu 5 (F5) sBnsieTcs
4acToNW MPUYMHON HacneacTBeHHoW Tpombodwnuu. [Ans

NPeAoTBPALLEHUS  MOBLILIEHHOTO  pucka 0bpa3oBaHMs
Tpomba " Ha3HayeHust KOPPEKTHOM [03bl
aHTUKOarynsHTHOro npenapara nauneHTbI c
HacneacTBeHHOM  Tpombodunueidt  AOMKHbI ObITb
onpefeneHsl [0 UMMMaHTauuMu  ycTpoicTBa. Takxe
Heobxoanmo Y4uTbIBATD apyrvie thakTopb!
CBEPTHIBAEMOCTW KPOBM ANs  onpeaeneHus  Oyaywimx
OCMOXHEHWA Yy  MauUWEeHTOB C  WUMMMAHTUPOBAHHbLIM
ycTpoicteom LVAD [51].
3aknoueHue.

XpoHWYeckas cepaeyHasi HefoCTaTOuHOCTb SBMSETCS
O[HOW M3 rnaBHbIX NpobneM 34paBOOXpaHeHMs, KoTopast
TpebyeT npoBegeHus TpaHcnnawTauuu cepgua (TC) ons
MPOLNEHNA XM3HW NauWeHTy. Ha CerogHAWHWA AeHb
anbTepHaTUBHEIM MeTogoM TC SBRSeTCs WMnnaHTauus
BCMIOMOraTenbHOr0  MexaHudyeckoro  ycrpoicrea  (Left
Ventricular Assist Device, LVAD), koTopoe nomoraet
nauseHTam [OOXWTb 0O nepecagkn cepgua. OpHako,
neyenne LVAD Bbi3biBaeT puck obpasoBaHusi TpoM6oB K
KpoBOTEYEHNS. [1Ns npeoTBpaLLeHus TpomboobpasoBaHmst
BCEM MauMeHTaM HasHayaeTcs  aHTUTpombBoTUYeckas
Tepanus, 3a4acTyl AIUTenbHO Mbo NoXu3HeHHo. [Mpu
NPOBEAEHUM AHTUTPOMDOTUYECKO Tepanuu CylecTsyeTt
COMyTCTBYKOLLMIA ~ puCK  0Bpa3oBaHWst  KPOBOTEYEHMS.
V13mMeHeHWe [03bl aHTUTPOMBOTUYECKOrO Npenapata MOXET
NpUBOAUTL K 0Bpa3oBaHWK0 TPOMBOB MIM KPOBOTEYEHMIO.
PeuenTopbl Ha MOBEPXHOCTM TPOMOOLMTA O4YEHb BaXHbI
ANs coxpaHeHns cbanaHcMpoBaHHOrO npoLecca remocTasa
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ONs  NpedoTBpalleHns KpoBOTEYeHMs 1 06pasoBaHus
Tpomba y naumeHtoB XCH € uMMNNaHTMPOBaHHbLIM
MexaHnueckum  yctporcteom  LVAD.  WccnepoBaHus
nokasanu, 4TO BbICOKMIA  HEU3MONOTMYECKUA  COBMI
HanpsbkeHus (non-physiologic shear stress, NPSS) npu
Hamuumm  yctpoictBa  LVAD, npuBognT K noTepe
PELENTOPOB Ha MOBEPXHOCTM TPOMOOLMTOB, HapyLias
npouecc remoctasa. Takke umnnaHtauus LVAD npusogut
k nospexaeHuio Paktopa ®oH BunnebpaHaa cHwxas ero
aKTMBHOCTb. HanpsikeHne caBura NocTosiHHO cnocobCeTayeT
0bpa3oBaHNi0 TPOMOOB M BO3HWUKHOBEHWIO KPOBOTEYEHMS,
HECMOTPSt Ha MpUEM aHTUTPOMDOTMYECKON Tepanuu.
[eHeTUYeCKMe [aHHbIe MauWeHTa UrpaloT BaXHY0 porb B
pasBUTUM OCTIOXHEHWUI MMMNAHTaLUM BCMOMOraTenbHbIX
YCTPOWCTB, MOKa3bIBas BbICOKYHO 3HAYMMOCTb OnpeaeneHns
reHeTUYeckoro normMmopduaMa naupeHTa O JieYeHus.
lMepcnekTMBHBIM HanpaBreHueM B 3Ton obnacTu sBnseTcs
M3yyeHne TreHeTUYecKoro nonumopduamMa peLenTopoB
TpombouwTa, KOTOPLIE MOTYT MOBAMSATL HA CHUKEHUE pUCKa
Tpomb03a M KpoBOTEYeHWs npu umnnaHTauum LVAD [19,
32, 33,43, 49].
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KINIMWHUKO-rEHETUYECKME OCOBEHHOCTU U ®AKTOPbDI
MPOrHO3A BbIDKUBAEMOCTU NEPBUYHOIO MMENO®PUBPO3A.
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BeepeHue: [lepeuyHbin Muenodmbpos (MM®) - onyxonb U3 rpynnbl Ph-HeraTMBHbIX MMENonponudepaTBHbIX
3abonesanuit (MM3). B natoreHese MIM3 B pesynbTate CNOXHbIX FEHETUYECKUX MEPECTPOEK MOBPEXAAETCS TEHOM
CTBOMOBOM KPOBETBOPHOM KNETKW 1 NMPOUCXOANT €€ 3noKaqeCTBeHHas TpaHCdopMaLms.

Llenb: O630p nuTepaTypbl, NOCBSLLEHHBIA AUArHOCTIKE NEPBUYHOTO Muenodmbposa, ctpatudmkaumm 6onbHbix MMO
ANs NpoBefeHus cneLmnanbHon aaanTUpoBaHHON Tepanuy B 3aBUCUMOCTI OT FPYNN prUcKa, a Takke onpeaeneHno hakTopos
NPOrHo3a UX BbIKUBAEMOCTU.

Matepuan n metoabl: Mouck nctouHnkoB nposogmncs B 6asax PubMed, Scopus, Ebscohost, Medline, The Cochrane
Library, SpringerLink, Web of Knowledge (Thomson Reuters), Maparpad, MeauuumHa, Science Direct. [nybuHa nomcka ¢
2013 no 2019 rogbl. Kpumepuu gkioYeHUs: OTYETbI O PAHAOMM3MPOBAHHbIX 1 KOTOPTHBIX MCCNEA0BAHNSX, MPOBEAEHHbIX Ha
Bonblumx nonynaumusx; Meta-aHanuabl (9) W cuctematudeckme 0630pbl (5); cTaTbi Ha @HIIMACKOM W PYCCKOM Si3bIKax.
Kpumepuu ucknoyeHus: cTaTbi, OMUCHIBAKLME EOMHWYHBIE CRlyyan W Cepuu CryyaeB; maTtepuanbl, ony6nukoBaHHbIe
paHee 2013 roga, matepuansl, He UMELOLLME JoKa3aTeNbHOM 6asbl, pesioMe AOKNaLoB, TE3UChI U razeTHble cTatbu. U3 114
nuTepaTypHbIX NCTOYHWKOB 33 NybnukaLum bbinn 0TobpaHbl B KaYECTBE aHANMTUYECKOrO MaTepuana Ans AaHHOW CTaTby.

Pe3ynbTatbl: B 0630pe 0coboe BHMMaHWE yaeneHo AMarHoCTUYECKUM KpUTEPUAM, MPUHLMNAM neveHuns 6onbHbix MMO
N HeobXoaMMOCTbIO NpoBefdeHMs cTpatudvkauuy Ans Bblbopa TakTWKM BeAEHWs, a TaKkke onpefeneHns ¢akTopos
NPOrHo3a UX BbIKUBAEMOCTU.

BbiBoabl: MonekynspHo-reHeTyeckast BepudukaLus NeEPBUYHOTO MMENOgnOpo3a M cTpaTuduMKaLms nauueHToB C
NCMOMb30BaHNEM MEXOYHAPOLAHbIX YHU(WULMPOBAHHBLIX CMCTEM CMOCOBCTBYET BbIOOPY anroputMa TepaneBTUHECKOM
TaKTWKM 1 MPOTHO3Y BbhxBaeMocTH BonbHbIX ¢ MM®.

Kntoyeebie crosa: nepsuyHbil Muenogubpos, kpumepuu OGuasHOCMUKU, cmpamugbukayus, makmuka reyeHus,
npogHocmuyeckue hakmopbi.

Abstract
CLINICAL AND GENETIC FEATURES AND PROGNOSIS FACTORS
FOR PREDICTING THE SURVIVAL OF PRIMARY MYELOFIBROSIS
LITERATURE REVIEW.

Serik A. Baidurint, Farida K. Bekenoval, Marzhan Ye. Ayapova?2,
Tatyana F. Baranik2, Baltenge K. Abdullinat, Perizat A. Dakhiyeval,
Anastasiya A. Afanasyeval, Altynay T. Nakysh1, Klara B. Kurmangaliyeva?

! NJSC "Astana Medical University", Department of Internal Medicine No.3,
Nur-Sultan city, Republic of Kazakhstan.
2 SCE on the RM "City hospital No.1", Nur-Sultan city, Republic of Kazakhstan.

Introduction: Primary myelofibrosis (PMF) is a common tumor from the group of Ph-negative myeloproliferative diseases
(MPD). In the pathogenesis of MPD as a result of complex genetic rearrangements, the gene of the hematopoietic cell is damaged
and its malignant transformation occurs. The review highlights recent data on the pathogenesis, clinical, morphological, and genetic
characteristics of PMF. Particular attention is paid to diagnostic criteria, the principles of treating patients with the need for
stratification to select management tactics, as well as determining the prognosis factors for their survival.

Purpose: A review of the literature on the diagnosis of primary myelofibrosis, stratification of patients for special adapted
therapy depending on risk groups, as well as the determination of prognosis factors for survival in PMF.

Material and methods: Sources were searched in PubMed, Scopus, Ebscohost, Medline, The Cochrane Library,
SpringerLink, Web of Knowledge (Thomson Reuters), Paragraph Medicine, Science Direct. Depth of search from 2013 to
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2019. Inclusion criteria: reports on randomized and cohort studies conducted in large populations; meta-analyzes (9) and
systematic reviews (5); Articles in English and Russian. Exclusion criteria: articles describing isolated cases and series of
cases; materials published before 2013, materials that do not have evidence, summaries of reports, abstracts and
newspaper articles. Of 114 literary sources, 33 articles were selected as analytical material for this article.

Results: The review focuses on diagnostic criteria, the principles of treatment of patients with PMF and the need for
stratification to select management tactics, as well as determining prognosis factors for their survival.

Conclusions: Molecular genetic verification of primary myelofibrosis and stratification of patients using international
unified systems contributes to the choice of therapeutic tactics algorithm and prediction of survival of patients with PMF.

Key words: primary myelofibrosis, diagnostic criteria, stratification, treatment tactics, prognostic factors.

Tywingeme
BIPIHWINIKTI MUENO®UBPO34bIH OMIP CYPY ¥3AKTbIf bIHbIH
BOJDDKAM OAKTOPJIAPbLI MEH KJIIMHUKAIJDBIK XXOHE
FEHETUKAJDbIK EPEKLWUENIKTEPIL. SQAAEBUETTEPIE LLOJTY.

Cepik A. Banpypuni, ®apupa K. BekeHosal, Map>xaH E. AanoBaz2,
Tarbana ®. Bapanuk?, Bantenre K. A6aynnunual, Mepusar A. [laxuesa?,

AHacTtacusa A. AcdbaHacbeBa', AnteiHau T. Hakbiu!, Knapa b. Kypmanranuesa?

! «AcTana meaMuMHanbIK yHusepcuTteTti» KEAK, Ne 3 iwki aypynap kadenpachl,
Hyp-CynTaH K., KazakctaH Pecnybnukachi;
2 LLDKK MKK «Ne1 kananbik aypyxaHa», Hyp-CynTaH K., KazakctaH Pecny6nukachbl.

Kipicne: BipiHwinikti Muenocubpos (BM®) - Ph-tepic MuenonponudepatusTi iciktep TOObIHbIH, XMi ke3neceTiH aypybl
(MMA). Kypgeni reHeTukanblK kanta Kypy HaTuwkeciHge MINA naTtoreHesiHae reMonoaTukanblk KneTkaHblH, reHi Oy3binbin,
OHbIH KaTepni e3repyi opblH anagpel. Llonyga BM® natoreHesi, knuHukanblk, MOPCONOTUSMbIK XOHE TeHeTUKanbIK
cunatTamanapbl Typanbl COHfbl ManiMeTTep KenTipinreH. BipiHwinikti mMuenodubpossl bap HaykactapablH eMip cypy
Y3aKTbifbl  BOMmKamblHbIH, - AMArHOCTUKANbIK KpUTepuiinepi MeH (akToprapblHa, COHAal-aK Haykactapabl Kyprisy
TaKTUKaCbIH TaH4ay YLUiH Kayin TONTapbiH aHbIKTal OTbIPbIN CTpaTUdMKaLMANayFa epekLue koHin 6eniHreH.

Makcatbl: bBipiHwinikti MuenodnbposabiH AuarHocTMKackl, Kayin TonTapbiHa 6ainaHbiCTbl apHarbl GeiimaenreH
Tepanus Kyprisy YWiH HaykacTapablH, CTpaTUUKaLmMsACkl, COHbIMEH KaTap emip Cypy y3akTbifbl 6omkam haktopnapbiH
aHbIKTay Typarbl kasipri agebueTTepre wony xacay.

Matepuangap MeH apictep: FbinbiMi xapusnaHebimaapabl isgectipy meH Tanpay PubMed, Scopus, Ebscohost,
Medline, The Cochrane Library, SpringerLink, Web of Knowledge (Thomson Reuters), Maparpad, MeauumHa, Science
Direct monimetTep 6asacol MeH Beb-pecypcTapbiHaa xyprisingi. 13gey tepeHairi 2013 xbingan 2019 xbinFa gediH. Kocy
KpUTEPUIANEpI: YIKeH NONynsuMsga XyprisinreH paHaoMu3auusnaHFaH XaHe KOropTTblK 3epTTeynep Typanbl ecentep;
MeTa-aHanuagep (9) xoHe Xyneni wonynap (5); AFbINWbIH XSHe opbic TinaepiHaeri Makananap. WeiFapy kputepuinepi:
OKLIaynaHFaH afpainapabl XoHe iCTep CepusicbiH cunaTtTailTbiH Makananap; 2013 xbinFa AeiliH xapusnaHfFaH
maTtepuangap, Aenengemenepi xok Matepuangap, GasHmamanapfblH KbiCkalla MasMyHbl, pedepaTtrap MeH raset
Makananapsl. 114 agebu aepekkesaeH 33-i ocbl Makanara aHanuTVKanblK Matepuan peTiHae TaHaangbl.j

Hatuxenep: LWonyna auarHoctukanslk kputepuinepre, BM®-6eH ayblpaTblH HaykacTapabl emgey npuHLMNTepiHe
XoHe Dackapy TaKTWUKacblH TaHAay YLiH cTpaTUduKauns KaXeTTiniriHe, coHhan-aK onapabiH, emip cypyiHiH, 6omkamapl
hakTopnapbiH aHbIKTayFa apHanFaH.

KopbITbiHAbINap: BipiHWinikTi MMenodnbposgbl Monekynsapnbl-reHeTUKanblK TEKCEpy MeH Xanblkaparnblk 6ipTyTac
XYWMenepai KongaHa oTbipbin NauueHTTepAi cTpatudmkaumsanay, TepanesTik TakTUKa anropuTMiH TaHaayFa xoaHe BM®-6eH
ayblpaTbIH HayKacTapablH emipiH bomkayFa kemekTeceai.

Tytindi ce3dep: bipiHwinikmi muenogubpos, duaeHocmukansik Kpumepudinep, cmpamugukayus, eMoey makmukachl,
bomkam hakmopnap.

Bubnuorpachmyeckas ccbinka:

batdypun C.A., bekeHosa @.K., Aanosa M.E., baparuk T.®., A6dynnuna b.K., [axuesa [1A., AgpaHacbesa A.A., Hakbiw
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Beepexue

MepBuyHbIn - Muenodubpos (MM®) - onyxonb w3
rpynnbi XPOHWUYECKMX Ph-HeraTuBHbIX
mMuenonponudepaTnBHbIX  HOBOODPA30BaHW, 3TUONOTUS
KOTOPbIX [0 HAaCTOSILLEro BPEMEHU HE YCTaHOBMEHa.
OcHoBHoM runoTeson B naroreHese
MuenonponudepatmBHbix 3abonesanuin (MIM3) cuutaetcs
BO3MOXHasi MPEeLpacrnonoXeHHOCTb K  PasBUTUIO  3TWX
3aboneBaHuii B pe3ynbTate BAWUSHUS  ONPEAEnEHHbIX
BHEWHMX  W/MNM  BHYTPEHHUX  (PaKTOpPOB,  KOTOpblE
MOBPEXLAT FEHOM HOPMamnbHOM KPOBETBOPHOW KNETKU U
NPWBOAAT K €€ 31oKayecTBeHHO TpaHcpopmaumm [3,13]. B

pesynbTaTe  aHOManbHOW  9KCMPECCUM  LIMTOKUHOB
BO3HWKAET MOBbIEHHAs MNPOAYKUNA MUENOMAHbIX K
CTpOMarbHbIX KNeToK c BO3HMKHOBEHEM

9KCTpaMedynIIspHbIX 04aroB NaToNorMyeckoro remonoasa u
paseuTuem ubposa KocTHoro mosra [1,2, 4-7, 22,25]. B
pabotax  Menukss  AJl.  u  coasm.  (2014),
K.M.A60ynkadbiposa u coaem. (2015), Tefferi A. et.al
(2018) v op. nokasaHo, 4To y 6onbLUMHCTBA 60MbHBIX MM
BbISIBIAETCA MO0 TOYEYHAs MyTaLusi B reHe SHYCKWHa3bl
(JAK), T.e. nepectpoitka JAK2V617F  peuentopa
aputponoatuHa unn CALR (kanbpeTukynuH), nnbo Gonee
pegkve Mmytaumm redos MPL, TET2, ASXLI, CBL,
IDH1/IDH2, LNK, EZH2, IKZF1 [15, 32, 26]. Tak, Tefferi A.
(2018) npepnonaraeT BO3OEACTBME MPOAYKLUMM  TaKuX
LMTOKMHOB KaK TpaHcopMupytowwmii aktop pocta beta
(TGF-beta) muenonpHbix NMpeaLECcTBEHHUKOB, POCTOBbIN
thaktop, BblpabatbiBaembin Tpombountamu (PDGFR) u
SHOoTenuanbHeln cocyamctolil aktop pocta (VEGF) u
Apyrve, cnocobCeTaytoLMe MyTaLMAM ONPEAENEHHBIX FEHOB
[27].

AHanu3 faHHbIX NUTepaTypbl NO3BOMSET CYUTATh, YTO
KMKOYeBbIM  MexaHu3moMm passutus [IM®  moxer 6biTh
BO3HWKHOBEHWe MyTaumm B reHax JAK — STAT curHanbHoro
nyT1 u peuentopa MPL ytO cTUMynupyeT nponudepaumio
remonoaTuyeckux knetok [3,31,32].

M3BecTHo, uTO MeauaHa BbhxuBaemocT npu MO
COCTaBNsET MeHee 6 NeT 1 NPUYMHaMK CMepTU SBNSIOTCS
nenkemuyeckas  TpaHcdopmauus,  nporpeccupytoLas
Kaxekcusi, COCYAMCTble nopaxeHus u uHdekummn [3,4,29].
Tak, no paHHbiM Vanucchi AM. ¢ coasTopamu (2013)
nokasaHo, yto mytaumm ASXL1, SRSF2, EZH2 u IDH1
MPOTHO3MPYIOT NYYLLYK BbKMBAEMOCTb U B TO XE BPeMst
mytaumm  SRSF2 wn IDH1 wmoryT npepackasbiBath
nenkemMnyeckyro TpaHcopmaumio [32].

lMocne OTKPbLITUA MaTOreHETUYECKOA PONK MyTaLun B
redax JAK2, CALR wnm MPL  nepecMoTpeHbl
puarHoctuyeckme  kputepun MO u  ana  u3yyenns
BEPOSITHOM  NPOLOSIKUTENBHOCTM  KM3HW  BOMbHBIX
NPEeLNOXEHbl MEXAYHAPOAHbIE MPOrHOCTUYECKNE CUCTEMBI.
Tak, npUMeHsIoTCS Wkanbl oueHku nporHosa IPSS, DIPSS,
DIPSS+, MIPSS pgns onpegeneHns  BbhKMBAEMOCTU
fonbHbiX MM® 1 BbibOpa TepaneBTUYECKON TaKTMKM
[1,17,18,30,33].

Llenb: O630p nuTepatypbl, NOCBSLLEHHbIA AMArHOCTUKE
nepeBuyHOro Muenogmbposa u crpatndukaynm BonbHbIX
LNs NPOBEAEHNS CneunanbHoi aganTUpoBaHHON Tepanuu
B 3aBWUCUMOCTM OT TPynn puUcka, a Takke ONpeLeNieHuno
(haKTOpOB NPOrHo3a BbhkuBaemocTy npu MNMO.

Matepuan n metoabl: [ONCK UCTOYHMKOB NPOBOAMICS
B 0Oasax PubMed, Scopus, Ebscohost, Medline, The
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Cochrane Library, SpringerLink, Web of Knowledge
(Thomson Reuters), Maparpac MeanuuHa, Science Direct.
'ny6uHa nomcka ¢ 2013 no 2019 roab!.

Kpumepuu eknroyeHus: oT4eTbl O paHLOMU3UPOBAHHBIX
1 KOrOpTHbIX WCCedoBaHMsX, NPOBEAEHHbIX Ha GombLumx
nonynsaumsx; Meta-aHanmsbl  (9) n  cucTemaTnyeckne
0630pbl (5); CTaTbi Ha AHIIMIACKOM M PYCCKOM S3blKax.
Kpumepuu  ucknioyeHus:  cTaTbM,  ONMUCHIBAOLLWE
€OVHWYHBIE CryyaM U Cepuu  Cryyaes; matepuansl,
onybnukoBaHHble paHee 2013 ropa, matepuanbl, He
NMeloLMe  JokasaTtenbHod  Basbl, pestome  JOKNIadoB,
TE3CbI M ra3eTHbIE CTaTby.

M3 114 nutepaTypHbiX MCTOYHWKOB 33 nybnukauum
Obinn oTobpaHbl B KAY4EeCTBE aHanMTMYECKOro matepuana
ANS JAHHOW CTaTbM.

PesynbTatbl

MepBuyHbIi Muenodmnbpos (MM, cybneikemnuyeckuii
MWENO3, XPOHWYECKWN MaMonaTUYecKMin muenodubpos c
MWENoMaHOM MeTannasuen, arHoreHHas MuenougHas
MeTannasusi, MMenocknepo3 ¢ MUENOMZHON MeTannasuen,
XPOHUYECKNI rpaHynouuTapHO-MerakapuoLnTapHblil
MWeno3) B COOTBETCTBUM C knaccudmkaumein BO3 (2016)
OTHOCAT K Ph-HeraTuBHbIM  MuenonponmdepaTnBHbIM
3abonesaHuam [2,11].

Ph-HeraTuBHble MuenonponudepaTBHble
3abonesaHus (MMN3) — 310 KNOHaNLHbLIE OMYXOMK, KOTOPbIE
BO3HWKAIOT Ha YPOBHE CTBOMOBOM reMONO3TUYECKON KIETKM
W XapakTepuaytoTcs nponudepaunern ogHoil umim Gonee
KNETOYHbIX JMHWIA MMENono33a B KOCTHOM Mo3re ¢
COXpaHeHuem NpM3HaKoB TEPMUHANBHON
anddepeHumposkm [3,31].

dtuonorua Ph-HeratueHbix M3 [0  HacTosiwero
BPEMEHU He W3BECTHA, XOTS MMEITCS BbiCKasblBaHWs O
TaKUX BO3MOXHBIX MPUYMHAX KaK pagmaumsi, XMMUYeckue
areHTbl UMK BUPYChI.

MatoreHes

Benyweit runoteson B natoreHese Ph-HeraTUBHbIX
MuenonponudepaTUBHbIX 3aboneaHuii npuaHaHa
MHOr03TanHOCTb B Pa3BUTWW MaTOMNOrMYECKOro npoLecca co
MHOMMW  MONEKYNSPHO-TEHETUYECKAMM  MEPECTPOKaMK,

Mpu  KOTOPbIX ~ BO3MOXHOCTb  BO3HWKHOBEHMs — MI3
peanusyetcs  noj  BO3OEACTBMEM  OMNpenenéHHbIX
(hakTopoB,  MOBPEXJAIOWMX  TEHOM  HOPMAIbHON

KPOBETBOPHOW KMETKW, YTO B KOHEYHOM MTOrE MPUBOAMT K
€€ 3nokayecTBeHHoN TpaHcdopmaumn [1,2,19].

Tefferi A.  (2018) npegnonaraetT  BO34eWCTBME
abeppaHTHOA  MpOAYKUMW  TaKMX  LMTOKWHOB,  Kak
TpaHcdopmupytowmii - paktop pocta 6beta (TGF-beta)
MWENOMOHbIX  MPEALIECTBEHHWUKOB, POCTOBbIA  hakTop,
BbipabaTbiBaeMmbli TpomboLUTaMm (PDGFR) u
SHOoTenManbHbIi cocyauctbin dhaktop pocta (VEGF) u
Apyrve,  cnocobCTBylOWME  BO3HMKHOBEHMIO  MyTaLuy
onpefeneHHblx reHoB. [26,27]. Tak, passutne [IM®
CBSI3aHO C TpaHcopMaLen CTBOMOBON reMONO3TUYECKOM
kneTkn, ODYCMOBMEHHOW  aHOManbHOW  dKCmpeccuen
UWTOKWHOB 1 MPOSIBMIIETCA MOBBILEHHON MPOAYKLMeEN
MWENOMOHbIX W CTPOMAnbHbIX  KMETOK, MOSIBMEHWNEM
3KCTpaMeayNIIsipHbIX 04aroB NATONOrMYeCcKoro remonoasa u
passuTHeM hunbposa kocTHoro mosra [1,2, 4-8,22,25]. B
pabote Vannucchi A. M. etal. (2013) nokasaHo, uTO
myTaums JAK2 V617F BoissnsieTcs B 45-68% cnyyaes npu
MMVo. [32].
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MMM® xapaktepusyeTcs neiko- M 3puTpobnacTo3om
nepucepuyeckon KpoBu, renato- M ChneHomeranuen u

CUMNTOMaMW  OMYXONMEBOW  MHTOKCUKAaUMM, a  Takke
Kaxekcuen.
PacnpoctpaHeHHocts  [MM® B rogy coctaBnsiet

npubnuautensHo 1:100 000 Hacenenus. 3abonesaHue
yacTo BbisBnsieTcs B Bospacte 50-70 net. B monogom
Bo3pacte u nocne 40 net MM® yawe BcTpevaetcs y
MYXX4MH, @ B Bo3pacTe cTtaple 60 net - y xeHwuH [1,4].
MpogomknTenbHOCTL  XM3HWM  BonbHbix [TM® Ha 31%
MeHblLle, YeM B MOMynsAuMM TOro Xe noma W Bo3pacTa.
MegnaHa BbIKMBAaEMOCTM C MOMEHTa AMArHOCTMPOBAHWS
NaToNoru4eckoro NpoLecca cocTaBnseT MeHee 6 net, xota
Bonee monogble NaUMeHTbI MOryT XuTb fonblue [19].

MpuumHamn  cmMepTM  SBNAKOTCA  NENKEMUYECKas
TpaHcdopmauws, nporpeccupytoLLas Kaxekcusi,
COCYAMCTblE MOPaXeHUs U WHPeKuun. Tak, Mo HaHHbIM
KOropTHOro UccnegoBaHus, nposegeHHoro Vanucchi AM. ¢
coaemopamu (2013) nokasaHo, 4to MyTaumm ASXL1,
SRSF2 wnu EZH2 B rpynne eBponeicknx nauueHToB
(n=483) n myTaumm ASXL1, SRSF2 n IDH1 nnm 2 B rpynne
BonbHbIX KnuHKMkM Mayo (n=396) NpOrHO3MpYKT MyuLLyio
obuyto 1 cBobOAHYHO OT NeikemMun BbhkMBaeMocTb. B To
Xe Bpems B rpynne OonbHbIX KMMHWMKM Mayo myTauum
SRSF2 un IDH1 npeackasbiBalT — NEAKEMUYECKYIO
TpaHcdopmaumio [32].

Momumo TIM®, k MI3 OTHOCAT TaKke WCTUHHYHO
nonuyutemuto (M), acceHymansHyo Tpombouutemmio (3T)
n Heknaccuduumpyemoe MI3, koTopble BCTpevaoTcs y
Bonee yem 98% naumenTos [1-3].

B nocnegHee  pecATuneTMe B paclumdpoBke
MOMNEKYNAPHO-TEHETUYECKUX MEeXaHn3mMoB Ph-HeraTmeHbIX
MMM3 gocTurHyTbl OnMpedeneHHble ycnexu. Tak, OTKpbITUE
mytaumm  JAK2  VB17F  (2005r.)  cnocobeTBoBano
NepecMoTpy KpUTEpUeB AMArHOCTUKA U OonpegeneHunto
TaKTUKW  neveHuss  GombHbIX ¢ Ph-HeratuBHbIMu
MuenonponudepaTMBHbIMKM onyxonsamu [7,8).

Y Bcex 6onbHbIX ¢ MM3 BbisBNsAeTca MyTaums JAK2
VB17F. K npumepy, npun UMM myTaums reHa JAK2 V617F
peructpupyetcs B 96% HabniogeHnn, a mytauus resa
JAK2 3k30H 12 - B 2% cnyyaeB. Mytaums JAK2 V617F
onpegensercd npu 3T u MM® B 55% wn 45-68%
HabniogeHWin COOTBETCTBEHHO, B3 NpUCYTCTBUS MyTaLum
reHa JAK2 ak3oH 12 [3,30]. Kpome mytaumin JAK2 vy
BonbHbIX M3 o6HapyxuBaloTCs comaTyeckne MyTauuv u
B Apyrux reHax (Hanmpumep, VPL, TET2, ASXL, CBL,
LDH1/LDH2, LNK, EZH2, IKZF1) - Tak Ha3blBaemble
«NACCaXMPCKMED, HO OHW HE SBNSIOTCA CNELMUPUYHBIMI 1
MMEIOT BTOPUYHBIA FEHE3 B LieN FEHETUYECKUX COOLITMIA
[30,31]. Tak, no paHHbiM MenukaH AJI. ¢ coasmopamu
(2014) BO3MOXHbIM MONEKYNSAPHO-TEHETNYECKM
MexaHu3mom pa3sutus MIMN3 moxeT 6biTb akTrBauus JAK2-
KMHa3bl, MyTaLusl B reHe peuentopa TpombonoatnHa MPL
unn notepss yHkumm reHa LNK Genka SH 2B3,
nHrmbupytowero aktueHocTb JAK2 [3]. MyTtauun B reHax
TET2, ASX1 u EZH2 gaBnawTtcs OTBETCTBEHHbIMU 3a
PErynsLmM0 CUrHamNbHbIX MyTex.

ComaTuyeckast MyTauus B reHe kanpetukynuH (CALR)
y GonbHbix 3T u MM®, a Takke psg HOBbIX MyTaLuil
perucTpupytotcs ¢ MeHbluen yactoton (CHEK2, SCRIB,
MIR662, BARD1, TCF12, FAT4, DAP3 n POLG). MyTauuu
B reHax TP53, TET2, SH2B3 W IDH1 Haubonee yacto
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obHapyxwBatotcs npu MI3, B cnyyasx, korga HacTynaeT
BbicTpas nporpeccus ¢ TpaHcopmauuein B OCTPbIi
nenko3. [JoBonbHO YacTo BbISBNSAOTCA MyTauuu reHa MPL
W515L/K B ak3oHe 10 [1,5,30]. BbisiBneHue Bcex aTux
MyTaLmii CBUOETENbCTBYET O KNOHamNbHOM xapaktepe MI3
W noMmoraeT B  nNpoBedeHMn  AuddepeHunanscHom
AMarHoCTUKMA C APYTYMW MAENOUEHBIMI HEOMA3MAMM.

Cnepyetr OTMETUTb, 4TO Yy MNAUMEHTOB C OAHOM
comartiyeckon mytaumen JAK2, CALR wnu MPL nporHo3
Bonee BraronpusTHbIA, YEM MpU HaNUYMU MyTaLuiA reHOoB
TP53 n TET2. Tak, no AanHbim Tefferi A. etal (2018)
myTaums MPL accouumpoBaHa C MOXMMbIM BO3pacToM K
KEHCKAM  MOMOM, @ TaKke C HWU3KUM COpepXaHueMm
remornobuHa u TpombouuToneHuei [24-26). Mytauum reHa
CALR 6onee bnaronpusiTHbl N0 NPOrHO3y MO CPABHEHMIO C
Temn 6onbHbiMM TIM®, koTopble umetoT MyTauun JAK2
V617F wnn MPL W515L/K. Kpome Toro, MyTauum B no6om
n3 reHos ASXL1, EZH2, LDH1/LDH2 n SRF2 npu NMM®
OTHOCSTCS K KaTeropum BbICOKOTO MOJIEKYNISIPHOMO prcka C
XyOLen BbhkMBaeMoCTbI0 B6onbHbIX [9,32).

B passutum M npegycmMoTpeHbl OnpeaeneHHble
reHeTM4Yeckue CoObITUS, BaxHbIM M3 KOTOpbIX SBMSETCS
NOSIBMEHNe NATONOrMYeckoro knoHa. Mo gaHHbim Tefferi A.
(2014) KIT04eBbIM MOSEKYNAPHO-TEHETUYECKIM
MEXaHW3MOM B BO3HUKHOBEHUM OonesHu MoryT ObiTb
aktvaums JAK2 kuHasbl u mytaumm B reHax CALR wnm
MPL, 4TO npuBOAWT K aKTMBHOW nponudepaumm KneTok
[18]. Y 6omblmHcTBa (90%) BonbHbIX [IM® BbISBNSETCA
TOMEYHas MyTauus B reHe fHyckuHasbl  (JAK)
nepectponka JAK2 V617F peuentopa apuTponoaTHa unm
B reHax CALR u MPL - Tak Ha3blBaeMble «BOOMTENbCKUEN
myTauum [20-23]. M3BECTHO, YTO NENKEMUYECKIE MOHOLMTBI
1 Merakap1oLMTbl aKTUBHO BbIAENSIOT Takue LMTOKUHBI Kak
TpaHcdopmupytowmin - paktop pocta 6beta (TGF-beta)
MUENOUOHbIX  NPeALWeCTBEHHUKOB, POCTOBLIA  hakTop,
BbipabaTbiBaeMbli TpomboLUTaMm (PDGFR) "
sHAoTenuanbHblit cocyauctbin daktop pocta (VEGF) u

Apyrvie,  U3BbITOK  KOTOpbIX  CTUMYyNMpyeT — ¢nbpos,
HEoaHr1oreHes M NPUBOAUT K ocTeocknepody. OpHoit u3
MPUYMH  BOSHWKHOBEHWS  CUMNTOMOB  OMyXOMeBoi

WHTOKCMKALMM ¥ Muenogubposa sBMSETCS MaCCUBHBbINA
BbIGPOC LMTOKMHOB. Kpome TOro, Hapyllaetcs CBsA3b
CTBOMOBbIX KIETOK C MUKPOOKPY)XEHWEM, 4TO cnocobCTByeT
MOSIBMEHNKD  SKCTPaMeRyNnsipHbIX ~ 04aroB  remonoasa,
npexge BCero B cenesexke u neyvenu [20].

KnuHuka v kputepumn amarHosa

Knunnueckne nposinenus NMM® TecHo cBsA3aHbl C ero
NaToreHe3oM ¥ OTNMYAKTCS MHOroobpasueM CUMMTOMOB U
CMHAPOMOB, 06YCIOBMEHHBIX NOCTENEHHBIM W HEYKITOHHBIM
HapacTaHMeM OnyxorneBon Macchl. CrniegyeT OTMETUTb, YTO
Hayano 3abonesaHust y GOMbLIMHCTBA NALMEHTOB MOXET
ObITb GeccMMNTOMHBIM B TeueHWe psiga net. Yalle Bcero

MpusHakn  3a00MeBaHMst  BbISBNAKT  CyyailHO  Npu
nccnenoBaHum nepudeprnyeckon KpoBy Ha
MpoMNakTMYeckoM  OCMOTPe  MnM Mo MoBOAY

obcnenoBaHus Npu conyTCTBYLOWE naTtonoru. B Havane
3aboneBaHnsi OCHOBHBIMM  KIMHUYECKUMU MPOSIBIIEHUSMM
MoryT  ObiTb  9MM30Abl  pa3BuTMS  TPOMGO30B K
TpomM603MOONMA Ha (POHE CYLLECTBYIOLEN CepaeYHo-
COCYZMCTOM NaTonorumn 1 atepockneposa. MNpu AnuTensHom
TEYEeHUM W pa3suTUM Muenocmnbposa u ocTeockneposa
MOTYT MOSIBNATLCS CUMMTOMbI OMyXONeBOi Mponudepawmumn
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W WHTOKCMKALMM, aCCOLMMPOBaHHbIe C  Cekpeuuent
LMTOKMHOB, BbIXO4 MMENOUAHbIX NPELLWECTBEHHUKOB B
nepudepuyeckyio KpOoBb c NosiBNIEHNEM

9KCTPaMEeOynApHbIX 0YaroB KPOBETBOPEHMS B MEYEHU U
ceneseHke, pa3suTue Kaxekcuu [21,24,30,31].
B knuruyeckol kapmure [TM® ebidensitom credyroujue

CUHOPOMbI;

1. CUHOPOM OMyXOneBoi VHTOKCHKaLMK,
XapakTepusyloLmincs  nosiBneHwem  oben  cnaboctu,
MOTNMBOCTY,  CHWXEHWEM  anneTuTa,  MOXyAEHWUEM,

occanrusiMm 1 gpyrumm CUMnToMamu;

2. CMHAPOM Onyxoneson nponudepauun: 6onm 1
TSXECTb B NIEBOM 1 NpaBom nogpebepbsix, 06yCnoBneHHbIX
renato- W ChnneHoMeranuei W MOSIBMIEHWEM 04aroB
9KCTpPaMeaynnsapHOro KPOBETBOPEHUS B APYIUX OpraHax;

3. aHeMUYeCKUi CMHAPOM: OfblLLKa, BregHOCTb KOXK 1
BMOMMbIX CITM3NCTLIX 060MOYEK, TMMNOTOHUS, TaX Kkapaus;

4. cuHOpOM TPOMOOTUYECKMX W WHEPEKLMOHHBIX
OCINOXHEHW:  Tpombo3bl 1 Tpomboambonum  cocynos
pasnn4HbIX OPraHoB W TKaHEW, CUMMTOMbI MOPTanbHOM
rMnepTeH3nn, TpombocnebuTbl, HapyLIEHWUS MO3rOBOrO U
KOpPOHapHOro KpoBOODpaLLEHNs (MHCYNbTbl M MHEAPKTHI
MWOKapaa), MOSIBNEHWE OMMOPTYHUCTUYECKUX W LPYrux
NHEEKLNA.

lMocrne OTKPBLITUS MATOreHETWYECKON PONW MyTaLui B
reHax JAK2 u CALR kputepusimn guardoctvkm MO
SABNAKTCS TPU BONbLUMX 1 TPU ManbIX KpuTepus [22].

bonbuwue kpumepuu:

1. nponudepaums MerakapuouuToB C NpU3HaKaMu

atunuM B COMETAHUM C  PETUKYNMHOBBIM  W/unn
konnareHoBbIM  hnbpo3om (Mpu oTcyTcTBUM  (pubposa
N3MEHEHUs MerakapuoLuToB COMpOBOXAATCS
MOBbILIEHHO KNETOYHOCTLIO, nponudepaume

FPaHynoLMTOB, YACTO CHINKEHMEM APUTPONO33a);

2. HecooTBeTcTBUE KpuTepuam BO3 ans guarHoctuku
XPOHWYECKOrO MUENonenkosa, WCTUHHOW NomuuuTEMUK,
MWENOAMCNNACTMYECKOrO CUHAPOMa Wnm apyrux MIM3;

3. obHapyxeHre myTaumil B reHax JAK2, CALR vnm MPL.

Marsie kpumepuu:

1. HanuuMe KnoHanMbHbIX  MapkepoB  (Hampumep,
abeppaHTHOrO KapuoTWna) WAM OTCYTCTBWE MPU3HAKOB
peakTUBHOro hmbpo3a KOCTHOTO MO3ra;

2. Hanuue  aHemMuM  Unn
cnneHomeranum;

3. Hanunume nenkoapuTpobrnacTosa nepudepueckoi
KPOBW UMW MOBbLIWEHWE YPOBHS NaKTaTAErMaporeHasbl
KpOBM.

Ons BepudmKaLmm AnarHosa «NepPBUYHbII
Muenodubpoa» Tpebyetcs Hannume 3 BonbLINX KpUTEPUEB
unn 1-ro  2-ro 6OMbLUIMX KPUTEPUEB U BCEX TPEX Manbix
kputepues [18].

[OrvTenbHas npormdepaunst  OMyXOneBoro  KIoHa
MPUBOAMUT K MPUOBPETEHWIO JONOMHUTENBHBIX MyTaLUuA 1
Oonee BbICOKOI CTEMEHU MANMUTHU3ALNM.

HaHHbIi npouecc 3aBepLuaeTcs BractHon
TpaHcopmauuen C pasBUTUEM TepMUHAmNbHOM CTaguu
3aboneaHus - bnactHom dasbl (BP), koTopas HabnogaeTcs
y 1-2,5% BonbHbIx B TeyeHue nepsbix 10 net MM 1y 5-8%
OonbHbIX Npu GonbLuei AnuTensHocTH 3abonesanust [30-32).

Boigenstot ase chassl [IM®, otpaxaiowme cTeneHb
nporpeccupoBaHns 3abonesBaHns: XpoHudeckyio dasy (XO) n
TepMUHanbHylo asy - «bnactHas  TpaHcopmaumsy.

nanbnupyemon
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Hanbonee xapakTepHbiMn mpusHakamu X  sBRsoTCS
W3MEHeHUs B remorpaMMme  (neikoaputpobnacTos,
MOCTENEHHbIN CABUM B HENTPOUNBEHOM W 3PUTPOULHOM PSay
[0 MOMoAblX (hOpM C HanmuyueMm MPOMEXYTOUHbIX HOPM
CO3PEBaHMsl), YBENMYEHNE Pa3MEPOB MEYEHU W CENe3eHKM,
HarMuMe  CUMMTOMOB  OMYyXOMEBOW  WHTOKCUKaLWMM
(nmxopagka, noteps mMacchl Tena, npody3Hble NoThl). BO
Hapsigy C Onmyxornesoi mponudepalen U UHTOKCUKaLMER
XapakTepuayeTcs HanumeM B nepudepuyeckon Kposu Unm B
kocTHoM moare 20% u 6onee bnacTHbix kneTok [10,14].

B 3aBucMMOCTM OT CTeneHn BbIpaXeHHOCTM ¢nbposa
KOCTHOTO MO3ra Mo JaHHbIM TpenaHobuonTaTa pasnnyatoT
npedmbposHyio 1 GubposHyro ctagun 3abonesanus [14].
TpaHcopmauus npecubposHoin cragum B UBPO3HYHO
Habnopaetca y 65% 6o0nbHbIX B TeyeHue 4,2 ner,
TpaHcdopmauuns B OCTpblii nenko3 otMevaetcs B 5-30%
cnyyaes [10,30].

Crtpatudmkauma u Bonpochl Tepanuu NaumeHToB ¢
nve

[ns onpepeneHns BepPOSTHOM MPOAOIKMTENBHOCTH
Xu3HK 6onbHbIX MM cywectByeT MexayHapoaHas Lwkana
oueHku nporHo3a (International Prognostic Scoring System,
PSS (2009 r.), koTopas BkMoYaeT akTopbl, 4OCTOBEPHO
BNMSIOWME Ha BbhkMBAeMOCTb GonbHbIX [31]. 3T Takue
(haKkTopbl Kak BO3pacT, YPOBEHb remMornobuHa, NpoLeHT
BrnacToB B nepudepnyeckon KpoBM M Hanuime CUMNTOMOB
OMyXONeBOW  WHTOKCMKaUMM.  [Ns  TOYHOM  OLIEHKM
WHOMBWAYaNbHOrO  MPOrHo3a  OOMbHOTO — Kaxkmomy W3
BbllLeyKa3aHHbIX MPU3HAKOB MPUCBaMBAETCA MO OBHOMY
Banny. OueHka nporHo3a IPSS no3ssonseT onpegennTb
BeposiTHylo 06wyt  BbikuBaemocTb (OB) B MOMeHT
YCTaHOBMEHWS AMArHO3a 1 YEeTbIPE TPYNMbl pUCKa: HU3KWIA,
MPOMEXYTOYHbIN-1, NPOMEKYTOUHbIA-2 1 BbICOKMIA.

B nocnegyiowem  cuctema IPSS  6bina
MoamduuMpoBaHa C NpuUCBOeHMeM aByx GannoB BMeECTO
ofHoro chaktopy ypoBHs remornobuHa meHee 100 r/n u
W3MEHEHMEM  Krmaccudukauum Mo rpynnaMm  pucka
COO0TBETCTBEHHO 6annam: 0 6annoB — HU3KMA puck; 1 unm 2
Banna — NpoMexyTouHbI-1; 3 unu 4 — NPOMEXYTOYHBIRA-2;
5 vnn 6 6annos — Bbicoku puck. OHa Bbina HassaHa
Dynamic International Prognostic Scoring System (DIPSS),
KoTopasi MO3BONSIET MPOTHO3MpOBaTb puUcK  BrnacTHom
TpaHcdopmayum B noboi MOMEHT NOACYETA, @ He TOMbKO
npu yctaHoBnexu auaryosa [17,21,30,31].

Pan  MHOrOLEHTPOBBIX MCCrefoBaHUi nokasarn, u4To
AOCTOBEPHbIMI (hakTOpaMm Takoke SBNSKOTCA 3aBUCUMOCTb
OT remMoTpaHcdy3uit, TpombouuToneHns meHee 100x10%n v
HebnaronpusaTHeIN  kapuotun (+8, -7/7g-, i(17q), inv(3),
-5/59-, 12p-, nepectpoitkn 11923 [28]. Hosas cucrema
cTpatTudpukaumm,  monyuuBwas  HaseaHue  Dynamic
International Prognostic Scoring System plus (DIPSS+)
no3sonseT  npeAckasbieatb  He  TOMbKO  06LLyt0
BbhxmBaemocTb (OB), HO M Bpems HacTynneHus GnacTHom
TpaHcdopmaumn  [32].  CornacHo  cuctembl  DIPSS+
YUMTBIBAKOTC CREAyloWwme npusHaku: TPomMbouuToneHms
meHee 100x10%/n, 3aBWCUMOCTb OT remoTpaHcysuin K
HebnaronpusTHeIN  kapuotun (+8, -7/7g-, i(17q), inv(3),
-5/5g-, 12p-, nepectporkn 11923 [9,17,18]. Kaxgomy
Npu3HaKy MpuUCBaMBaeTCs COOTBETCTBYOWMA 6Hann K
OL|eHMBAETCS MPOTHOCTMYECKUA puck: Huakmi (0 6annos),
npomexyTouHblA-1 (1 6ann), npomexyTouHbIn-2 (2 6anna),
Bbicokuit (3 6anna) (Tabnumua 1).
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Tabnuya 1.

Mopcuet puckoB no cuctemam crpatuchukaumu IPSS, DIPSS u DIPSS+ [2,33].
(Risk calculation for IPSS, DIPSS and DIPSS+ stratification systems).

[Mpu3aHak Konunyecteo 6annos no cucteme crpatudmkaLim pucka
IPSS DIPSS DIPSS+

BospacT crapue 65 net 1 1 1
YpoBeHb remorno6uxa <100 r/n 1 2 2
YpoBeHb nenkouuToB >25 x109/m. 1 1 1
bnacTtbl B nepucepuyeckoi KpoBM paBHbl UMK COCTaBRAT 1 1 1
Bonee 1%.
Hanuyue cMNTOMOB OMyX0NEBON MHTOKCUKALIMM 1 1 1
3aBNCUMOCTb OT reMoTpaHcdy3uin® - - 1
YposeHb TpomboumTos <100 x109/n - - 1
HebnaronpuaTHbin  kapuoTun  (M30MMPOBaHHbIE  WIN - - 1
HapyweHnus +8, -7/7q-, i(17q), -5/5g-, 12p-, inv(3) wnnm
nepectpoiika 1123, KOMNMEKCHbIA KapyuoTun)

*

- 3a8uUcUMOCMb 0m 2emompaHchyauli  onpedensemcs

KaKk Hanmuyue aHemuu, mpebyrowiell mpaHcgysuu unu

nepesusaHus apumpoyumcodepxauiux cped no nogody NIM® e aHamHe3e.

B 2014 rogy 6bina paspabotaHa MexayHapoaHast
MyTaUMOHHas  mporHocThyeckas  wkana  (Mutation-
Enhanced International Prognostic Scoring System, MIPSS,
CaH-®paHuucko), KoTopas Takke MPUMEHSIETCH  Anis
onpegenexus kak obuen, Tak n GbicTponporpeccupyroLLed
BbhkvBaemocT npu MM [33]. JanHas wkana obnagaet

Mopcuet pucka no cucteme crpatudpukaumum MIPSS [33].

(Risk calculation for MIPSS stratification system).

camoit BbICOKOW CTENEHbIO MpOrHO3MPOBaHMS
BbIKMBAEMOCTY MO CPABHEHMIO C MpeablAYLLMMU LKanamiu.
Mpu obcnenoBaHum 6ONBLHOMO AN ONpefeneHns pucka
no wkane MIPSS gocratouHo cbopa aHamHe3a U B3STUS
obuwero aHanmM3a KpoBu M Mpobbl AN MOMEKyNsPHO-
reHeTUYECKOro 1ccnenoBanns (cM. Tabnmubl 2 u 3).

Tabnuya 2.

MpuaHak Konuyectso 6annos no cucteme
cTpaTMduKaLmm pucka
Bo3pacT cTapwe 60 net 1,5
CvMATOMbI OMyXONEeBOV MHTOKCUKALMM (KOHCTUTYLMOHANbHbIE) 0,5
lemornobud <100 r/m 0,5
TpomboumTsl <200 x109/n. 1,0
TpoiHoN HeraTUBHbIN cTaTyc (oTcyTcTBMe MyTauni B reHax JAK2, CALR, MPL) 1,5
MyTtauuv B reHax JAK2 unu MPL 0,5
MyTtauuv B reHax ASXL1 unu SRSF2 0,5

Tabnuya 3.

OnpepeneHne nporHo3a no cucteme ctpatucpmkauumn MIPSS [33].

(Definition of the prognosis by the MIPSS stratification system).

Puck no cucteme Konnuectso 6annos MeauaHa OB, OTHOCHTENbHBIN pUCK CMEPTU NO
ctpatudmkalm MIPSS rogbl OTHOLLIEHMIO K rpynmne HU3KOro pucka
Huskui 0-0,5 26,4 1,0
MpOMEKYTOYHbIN-1 1,0-1,5 9,7 47
[pOMEXYTOYHbIN-2 2,0-3,5 6,4 9,9
Bbicokuit 4,0 n bonee 1,9 36,5
Lencto  neveHuss  GonbHeix  MM®  aensetca  (Twapea) B cytouHom fose 10-40 mr/kr/cyT B 3aBMCMMOCTM
COEpPXKMBaHME  MpOrpeccupoBaHus  3aboneBaHus M OT YPOBHS NEMKOLMTOB M TPOMOOLIMTOB.

KynpoBaHWe €ro CUMMNTOMOB AMNs YMydlleHWs KayecTsa
KW3HW 6ONbHBIX. Mpr XPOHUYECKo hase NPOBOAMTCS NGO

UMTOpedyKTMBHAs ~ Tepanusi  C  WUCMOMb30BaHWEM
MOPOKCUMOYEBUHLI, NGO neyeHWe € MOMOLLbIO
WHTepcepoHa B BMOE  MOHOTepanun  WnM  npw

KOMOMHMPOBAHHOM UX UCMOMb30BAHUM.

B cbase 6nactHoro kpusa MM® nposoauTcs Tepanus no
nporpamMmam  leYeHust OCTpbIX MEKO30B C  Y4eTOM
BO3pacTa W ConyTcTBYoLLMX 3ab0neBaHui.

B nepmog o6cnenoBanus 6onbHbIx MM ans CHKeHUs
nenKkounTo3a M TPOMOOLMTO3a, OCOBEHHO MpW HanMunm
cnneHomeranum, NpUMEHsIeTCA MMOPOKCYMOYEBNHA

C uerblo npoBeAeHns anroputma nevexns npu NMMO
HeoOxoguMMo onpefeneHue rpynn pucka OOMbHLIX MO
yHucuLMpoBaHHbIM cuctemam IPSS, DIPSS, DIPSS+,
MIPSS (Puc.1) [2, 31-33].

Tak, no paHHbim Tefferi A. (2018), npu Hu3kOM W
MPOMEXYTOYHOM-1  puUCKax MPUMEHEHWe  arpecCUBHbIX
METOfIOB IEYEHWs COMPSKEHO NosBNEHMeM 60ombLIoro
umcna nobouHbix  apcpekto  [31]. TMpu  oTCYTCTBUM
CUMNTOMOB  MHTOKCUMKAaLMM U OCINIOXHEHWIA  onpaBaaHo
TONBbKO AWMHAMWUYECKOe HabniogeHne U CUMMTOMAaTUYECKoe
neyeHe B BUOE KOPPEKLMM aHeEMWM 1 TPOMOOLMTONEHNM,
KynMpoBaHWsl CUMMTOMOB OMYXONEBOW MHTOKCUKALUMK.
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OnpepeneHue rpynnbl pucka
IPSS, DIPSS, DIPSS+, MIPSS

Huskuit puck
MpomexyTouHbIN-1 pUck

MpomeXyTOUHbIH-2 pUCK
Bbicokuii puck

Boapact <45 net Bospact 45-65net Bospact >65net
HabnioaeHue
3puUTPonoaTHHbI, aHaporeHbl | |Anno-TKM 3putponostuHbi, Anno-TKM pUTPONOITHHBI,
(aHemus1) MoHoxummMoTepanus | |aHAPOreHbI (aHemus) (HemuenoabnaTusHas) aHaporeHb! (aHemus)
(nelikouuTo3, LiuTopeaykTusHas Tepanus OpuTponoaTuHbI, aHAporeHsl||LluTopeaykTueHas Tepanus
cnneHomeranus) (neiikoumTo3, cnneHomeranus) ||(aHemmsi) LiuTopepykTuBHas || (neitkoumTos,
niokokopTMKOUAbI I'ntokokopTUKONAbI Tepanus (neiikoumTo3,| | cNneHomeranus)
(onyxoneBas uHTokcukaums) | |(OnyxoneBas MHTOKCHKaLMs) cnneHomeranus) niokokopTMKOUAbI
UHrMBuTOpLI AHycKkuHas npu || IHIMGUTOPBI sHYCKMHa3 niokokopTMKOUAbI MHrubuTopbIl HycknHa3
cnneHomeranuu uiunu NMmyHoMoaynsTopbI WHrnbuTopsbl AIHycKuUHa3 | | UMMyHomoaynsaTopbI
OnyXxosieBO! UHTOKCUKALMK 'eMokoMnoHeHTHas Tepanus WmmyHoMoaynaTopbl FeMoKOMNOHEeHTHas

leMoKOMNOHeHTHas Tepanua | |Tepanus

PucyHok 1. Anroputm neyenuns 6onbHbIx MM®. [1,31].
(Algorithm for the treatment of patients with PMF).

MauveHtam Monoxe 65 net 6e3  BblpaXeHHO
COMyTCTBYHLLEN NaTonoruu B TeyeHue 1-2 neT oT Havana
3abonesaHnst MoxeT 6biTb  0BCYxAEHa BO3MOXHOCTb
npoBeaeHus anmnoreHHow TpaHcnnaHTaumm
reMonoaTUYECKNX CTBOMOBLIX kneTok (anno-TFCK). Mpu
ObICTpONporpeccupytoLLeil  CnneHoMeranuu  nokasaHa
UNTOPEOYKTMBHAS  Tepanus  rMAPOKCUMOYEBMHON  UNK
nHTepepoHamu; npn  HeaMEKTUBHOCTU  CTAHLAPTHOM
UMTOCTATUYECKOM Tepanun  MPUMEHSIIOTCS  UHTMBUTOpbI
JAK2 (pykconutuHub) B TeueHne 3-6 mecsueB. bombHbIM ¢
NPOMEXKYTOYHbIM-2 1 BbICOKMM puUckoM Mo wkane DIPSS u
DIPSS+, wmegouaHa oOLWei BbPKMBAEMOCTU  KOTOPbIX
coctaenset 35 u 16 mecsLeB, COOTBETCTBEHHO, Haubonee
onpaegaHo  nposBegenue  anno-TICK  [17,29,31].
Pesynbtatbl anno-TICK 3aBucaT ot ctaguu 3aboneBaHus
W TPyNMbl puUCka Ha MOMEHT TpaHcmnaHTauuu. Tak, no
AaHHbIM Kennedy J.A. (2013), 5-nethas OB nocne TICK'y
OonbHbIX B rpynne HU3KOrO pucka coctaBnsiet 76%, B
rpynne npomexyTtouHoro-1 - 48%, npomexyTouHoro-2 u
BbICOKOrO — 38%, a y BonbHbIX ¢ TpaHcdopmaumein 8 OMJT
2-netHsas OB coctaenseT okono 40% [13].

B nocnepHue roabl ans ctpatudmkalum 6onbHbIx MM
NPEeLNoXeHbl HOBbIE MPOrHocTMyeckue kanbl: MIPSST70,
MIPSS70+ Bepcusi 2.0 n GIPSS, B KOTOpblE BKMIOYEHBI
Takue KOMMOHEHTBI, KaK MyTauuu, KapuoTUmbl W YPOBHM
remornobuHa ¢ y4eToM MOMnoBOW NpuHagnexHoctn [15, 27,
28, 31].

Takum oOpasom, dhakTopamu, BIMSIOWNAMU Ha BbIGOP
BapuaHTa NIeYEHIs], IBNSIOTCS:

- OMNpeaeneHue rpynn pucka no yHUUUMPOBAHHBLIM
cuctemam IPSS, DIPSS, DIPSS+, MIPSS, MIPSST70,
MIPSS70+ Bepcusi 2.0 n GIPSS;

- Hanuume W CTeneHb BbIPAXEHHOCTU CUMMNTOMOB
OMyXOMNEeBON MHTOKCWKaLMM W npormdepaumm (0cobeHHo
cnneHomeranim);

- BO3pacT 60MbHOrO;

- HanuuMe COBMeCTMUMbIX no cucteme HLA goHopos
ans BO3MOXHOTO BbIMOSTHEHUS annoreHHo#
TpaHCnnaHTaLmn KOCTHOro Mo3ra.
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Cnepyet otmetuts, uto anno-TTCK saBnsietcs
Hambonee adekTBHBIM MeTogoM  neveHus  [TMO,
koTopas  NO3BOMSET  AOCTWYb  MONHOW  KIMHWKO-
remMaTonornyeckoil  pemuccuu, a  TaKkKe  MOnyYuTb

LIMTOreHETUYECKU U MONEKyNsipHbI 0TBETHI. OpHako, ¢
yyeToM BO3pacta BOMbHbIX W HamUuWsi COMYTCTBYHOLLNX
3aboneBaHuit, 3TOT METOA NEYEHNs NMPUMEHSETCS NULLb Y
OrPaHWYEHHOr0 YMcna nauueHToB. [0STOMY OCHOBHbBIM

metogom  Tepanum  GombHbix  [IM®  octaetcs
MeOMKaMEeHTO3HOe  FleYeHue,  KOTOpoe  MO3BONSeT
COepXuBaTb  mporpeccupoBaHve  3abonmeBaHus. B

XpoHuueckon ase MM nposoauTcs UMTOpPERYKTUBHAS
Tepanus ruagpokcumodesmHon (Tngpea) u untapabuHom
(umTo3ap), HasHayaemble B KayecTBe MOHOTepanuu B
manbix fgosax. Tak, rugpea npumeHsetcs B gose 10-40
mr/kr/cyT, umtosap — 10-20 mr/m2/cyT 10-14 aHel kaxgoro
Mecsaua. WHTepdepoHbl (MHTPOH A, podepoH 1 ap.)
MPUMEHSIOTCA B PEXMUMax Kak MOHOTepanuu, Tak W B
coyeTaHun ¢ uutoctatukamu. C  Lenblo  CTUMYNALWM
9pUTPONO33a M YMEHblUEHMs  HeobxogumocTn B
reMoTpaHCyausix  MCMOMb3YKTCH  3pUTPONOI3CTAMYNK-
pylollue CpefacTBa (PEKOPMOH, 3pUTPOCTUM M p.).
lMpenapatbl NPUMEHSIOTCS B CTaHAApTHbIX gosax no 150
ME/kr 3 pasa B Hegento, 40 000 ME 1 pa3 B Hegento unu
papbanoatuH 500 mkr 1 pa3 B 3-4 Hegenu.

Mpn  BO3HWKHOBEHWM  NEMKOMEHUA  MPUMEHSIOT
rpaHynoumUTapHblid  KONOHWECTUMYNUPYIOLWMIA - dakTop G-

CSF (dwunrpactum).
Cpean CpeacTs COMPOBOAMTENbHON Tepanuu yalle
BCEr0  MPOBOAMTCA  KOMMOHEHTHas  remoTepanus

(TpaHcdy3uM 3pUTPOLMTOB U TPOMOOLMTOB), aHOpOreHbl
(TecTocTEpOH, 3HAHTaHT), Ae3arperaHTbl (gunvpuzamon,
neHToKCMcunuH 1 ap.). Mpu HanuuumM ypaToBoro avatesa
- annonypudon ot 200 go 1000 mr/cyT B 3aBUCHMOCTU OT
CTENEHN rUnepypuKeMmum.

B xope nevenust GonbHbIX MM npumeHsitoTes Takke
rTIoKOKOpTUKOMAHbIe npenapatsl (TKMT), koTopble cHkatoT
CEeKpeLMo  LIMTOKMHOB,  YMEHbLUAIOT — nponudepaLmto
tubpobnacToB n 00pasoBaHne COEAMHWUTENBHON TKAHW,
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YTO CMOCOBCTBYET YMEHBLUEHWID CHMMTOMOB OMYyXONeBOW
uHtokeukauum. KM aBnsiotcs cpeacteom Bblbopa Ans
NeYeHMs reMONUTUYECKON aHEMUN U TPOMBOLIMTONEHUM Kak
MMMYHHOW, TaK W runepcekBecTpaumoHHon. [lpu atom
NpeaHu3onoH HasHadaetcss no  30-40-50 wr/cyt (npw
BbIPaXXEHHOM ayTOMMMYHHOM remonuse — 60-100 mr/cyT). B
OpYrux cryyasix NMpeaHU3onoH HasHavaetca B gose 0,5
mr/kr/cyT unm 15-30 Mr/cyT ¢ NOCTENEHHbIM YMEHbLLEHUEM
[0  MuHMMansHO  apdpektmsHon [1,3]. [Ona  neuenns
BonbHbIX [IM® NpUMEHSIT Takke WMMYHOMOAYNATOPbI,
KOTOpblE  PETYNUPYIOT  UMMYHHYIO  CUCTEMY  NyTeM
TOPMOXEHWS aKTMBHOCTW LIMTOKUHOBBIX CUrHambHBIX MyTeil
n BNOKMpYIOT aHrmoreHe3. K HUM OTHOCATCS Tanugomua,
neHanugomug 1 Apyrve. Tak, Hanpumep, neHanuaoMug
(peBnumuz) HasHauaetcs B gose 10-25 Mr exegHeBHO B
TeyeHne 21 gHs 25-gHeBHOro Uukna. Ero kombuHaums c
MPESHW30MIOHOM  WIW  [eKCaMeTa3oHOM  MOBbIWAET
3(hEKTMBHOCTb NEYEHUSI U CHUKAET TOKCUYHOCTb.

B nocnegHue rogbl NPpUMEHSETCS UHIMBUTOP SHYCKMHA3
JAK2 pykconntunub ([xakasu) - npenapat NpuLEnbHOTO
TapreTHOrO AEACTBMS, HANPaBMEHHbIN Ha KIlOYEBOE 3BEHO
natoreHesa MIM® — curHanbHblit nyTs JAK-STAT. Havanb-
Has posa [xakaeu coctaBnset 15 mr 2 pasa B [eHb Npu
konuyectse Tpombouutos 100-200 x 109/n 1 20 mr 2 pasa B
A€eHb npy konuyecTse Tpombouutos 6onee 200 x109/n.

OnutensHoe yBEJIMYEHNE paA3MEPOB MNEYeHU U
CeNe3eHKn C ovyaramu IKCTpameaynnapHoro
KPOBETBOPEHUA Hepeaoko  npuBoanuT K pasBUTUIO

nopTansHOM TUNEepTEeH3uM, TPebYILLEn Xupypruniyeckoro
BMeLLATeNbCTBa (HanoXeHne nopTanbHbIX aHacTOMO30B).
Mpu BbIpaXEHHOW ChMeHOMeranuu NPUMEHSIETCH Takke
nyyesas Tepanus [17,31].

3akntoyeHune

MMepBuyHbIA - MMENOUOPO3  ABNSETCH  OOHUM U3
TSKEMbIX  OMyXOMeM C  MPOrpeccUpyioliuM  TEYEHMEM,
OTHOCALWMACS K rpynne Ph-HeraTusHbIX Muenonponudepa-
TUBHbIX 3aboneBaHuid. Bepylwiei rMnoTe3on natoreHesa
MM®  npusHaHa  MHOroO3TanmHOCTb  MOMNEKYNspHO-
FEHETUYECKNX MEepecTpoek, Mpu KOTOPbIX MOBPEXZaeTcs
FEHOM HOpPManbHOW reMOMO3TUYECKON KMNETKM U HacTynaet
3roKayecTBeHHas  TpaHcdopmauus € YBENUYEHMEM
ONyXOrneBoW Maccbl W oyaramu 3KCTpaMeaynnspHoro
KPOBETBOPEHWS B Pa3fyHbIX OpraHax W cucremax. Tak,
Tefferi A. (2018) npegnonaraeT Bo3gencTeie abeppaHTHOV
NpOoLyKUWM onpepeneHHbx uuTokuHos TGF-beta, PDGFR,
VEGF u pgpyrue, cnocobeTsytollme akTuBauuy MyTauui B
reHax JAK2, CALR wnn MPL [27].

M3BecTHo, 4TO BO3HUMKHOBEHWe [IM® cBszaHO C
TpaHctopmaumen CTBOSIOBOW TEMOMOITUYECKON  KMETKM,
0byCroBNEHHON aHOManbHON 3JKCMPECCUEen LMTOKUHOB W
NPOSIBNSAETCA MOBbILUEHHON MPOAYKUMEN MMUENOUAHBIX U
CTPOMarbHbIX KNETOK, MOSIBMEHNEM 3KCTpaMeaynnsipHbIX
0YaroB NaToNOMM4YECKOro remMonoasa n passutuem ubposa
kocTHoro moasra [1,2,4-8].

B pabote Vannucchi A. M. et.al. (2013) nokasaHo, 4To
myTaums JAK2 V617F BoisBnseTcs B 45-68% cnyyaes npu
MM [32].

B nocnegHve rogbl B pacluMpoBke MOMEKYnspHO-
reHeTUYeCKNX MeXaHW13MoB MM3 LOCTUMHYTHI
onpegeneHHble ycnexu. Cnegyer OTMETUTb, 4TO Y
MaLMEHTOB C OfHON comaTnyeckol mytaumen JAK2, CALR
unm MPL nporHo3 Gornee OnaronpusaTHbIA, 4Yem npu
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Hamumm myTtauuin reHos TP53 u TET2. Tak, no AaHHbIM
Menukas AJI. u cooasm. (2014) wmytauns MPL
accoLMMpoBaHa C NOXWIbIM BO3PACTOM W XKEHCKUM NOMOM,
a Takke C HU3KUM copepxaHuem remornobuHa u
TpombouutoneHunen [3]. Mytaumm reHa CALR 6onee
fraronpusiTHBl MO MPOrHO3y MO CPaBHEHWK C TeMM
BonbHbIMK TIM®, KoTopble MMetoT MyTauun JAK2 V617F
unn MPL W515L/K. Kpome Toro, mytauum B niobom u3
reHoB ASXL1, EZH2, LDH1/LDH2 n SRF2 npu NM®
OTHOCSTCS K KaTeropum BbICOKOTO MOJIEKYNISIPHOMO picka C
XyALUE BbHXMBAEMOCTbI0 BoMbHBbIX [9,32].

O6Hapyxerue myTauuit B reHax JAK2 (V617F), CALR wnn
MPL  cnocobctBOBano  mepecMoTpy — AMArHOCTUYECKMX
KPUTEPWEB W TAKTUKW NeYeHns 3abonesaHus.

CosgaHue MexayHapoaHbIX YHUULMPOBAHHBIX CUCTEM
(IPSS, DIPSS, DIPSS+, MIPSS) no3gonuno onpenenutb
hakTOpbl MPOTHO3a U anropuTM TEPaneBTUYECKON TaKTUKK
BeneHus GonbHbix npu MM®. Cpatudmkaums naLumeHToB ¢
onpeseneHneM  TPynn  HW3KOTO,  NMPOMEXYTOUYHOro-1,
MPOMEXYTOYHOT0-2 W BBICOKOTO pucka CnocobCTBYET Hapsay
CO CTaHOApTHOM LMTOPERYKTWBHOW Tepanuen  BHEOPATb
WHHOBALMOHHbIE ~ CPELCTBA  TapreTHoro  NneyeHus
VIMMYHOMOZYTSITOPbl W MHTMBMTOPBI SIHYCKWMHA3, KOTOpble
MOryT ObITb UCIONB30BAHbI U B NN1aHe MOATOTOBKW BOMBHbIX K
annoreHHoON TpaHCNMaHTaLMM reMono3TUYECKUX CTBOMOBbIX
kneTok. Takas creuwanbHas aganTupoBaHHas Tepanus
MO3BONSIET HaAEATbCA Ha  YNyylleHWe BbKMBAEMOCTH
BonbHbIx ¢ MM®,
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Pestome

BBepeHue: HenpepbiBHOE CTpeMreHMe K MOBBLILIEHMIO KAaYecTBa MeAMLMHCKOro 0bpasoBaHMsi Bcerga OCTaeTcs
akTyanbHbIM M guckyTabenbHbiM  BOMPOCOM B Cpepe  3ApaBOOXPaHEHWs, Tak Kak  MpegocTaBneHue
BbICOKOKBaNM(ULIMPOBAHHO MEAULMHCKO NOMOLLM 3aBUCUT HaNpsIMyto OT KOMMETEHTHOCTM NPAKTUKYIOLLMX BpaYeid, YTo B
CBOI0 OYepeab ABNAeTCS creancTameM paboTbl 0bLLer cucTeMbl NOArOTOBKM kaapos. MeauumHckoe obpasoBanue TpebyeT k
cebe Bonee NpUCTanbHOrO BHUMAaHWA C KaxabiM AHEM, Ans TOro, YToObl CNeumanucTbl N0 OKOHYaHMIo 0byyeHus obnaganm
BCEMW HeobX0AMMbIMM HaBbIkaMu Ans peanuaauun oblueit BpayebHon muccun. 3a nocnegHue naTb neT «6e3onacHOCTby
NaunNeHToB 3aHUMaET NUAMPYIOLLME MO3NLMM MOMUTUKMA 3PABOOXPAHEHUS Pa3HbIX CTPaH MUpa U SBMSETCS KIOYEBbIM
KOMMOHEHTOM KayeCTBa OKa3aHWsl MeAMULMHCKMX YCnyr. B CBA3M C BbILLEM3NOXEHHBIM BbIPOC CMPOC Ha pa3paboTky HOBbIX
y4ebHbIX NNaHOB C Y4eTOM KpuTEpUEB 630MacHOCTH NaUMEHTOB AMS Bpayei pasninyHbIX CreynanbHOCTEN Ha BCex aTanax
OKa3aH1si MEeAMLMHCKOM MOMOLLM, YTO CO3AaeT OONONHUTEmbHble 00S3aHHOCTM ANs MefaroroB MEeAUUMHCKNX Y4ebHbIX
3aBeeHNN.

Llens: [poaHanuanpoBaTtb nybnukauuW, MOCBALLEHHbIE BOMPOCAM W3Y4YEHUS COBPEMEHHOTO COCTOSIHUS METOLOB
yNpaBeHnst B MEAULMHCKOM 06pa3oBaHmm.

Crparterusi noucka: nouck nutepatypbl Obin OCyLLeCTBNEH B 3NeKTPOHHbIX 6a3ax PubMed, Google Scholar v e-library
Mo KMtoYeBbIM CrioBaMm (MeauLmMHCKoe 0bpasoBaHue, ynpaereHue, OLeHVBaHWe, Au3alnHepckoe MblllneHue. PeneBaHTHble
paboTbl, OTpaXaroLLme XapakTepucTuki npobnembl Obinu NPUHATLI AN onucaHns B 0630pe.

PesynbTartbl: [0 pe3ynbTatam paccMOTPEHHbIX MCCMENoBaHUA B 0BNacT ynpasneHns B MeauumuHckoM o6pa3oBaHum
paccMOTPEHa 9BOMIOLUMA METOLOB OLEHMBaHWS, B TOM uyucrne MeTog npobremMHOro obyuyeHus M KOMMETEHTHOCTHOrO
Noaxoda, a TaKke pasnuuHble Bapuauuu MPOEKTHOrO M Au3aiHepckoro Mblwwnenns. Ocoboe BHUMaHWe Gbino yaeneHo
«UMdpoBM3aLMMY, TaK KaK 3meKkTpoHHoe obyyeHue NO3BOMSET WCMOMb30BaTb AOCTYMHble IT-TexHonorun Ans
npegocTaBneHms WMPOKOro CNekTpa 0bpa3oBaTenbHbIX YCMyr.

BbiBogbI: /3yyeHne achdhekTMBHOCTM 06pa3oBaHmMs SBNSAETCS CMIOXHBIM, HO Mbl OMKHbI ObITb B COCTOSIHUM BbINOMHATL
nccregoeaHus Gornee BbICOKOTO KayecTBa, YeM Te, KOTOPble PacCMOTPeHbl 34eCb, OCODEHHO MpW CPaBHEHUM METOAOB
ynpaenexus. Kak nokasan Haw o63op, Heobxogumo nydile onpegensitb MeTog obyyYeHus W KOHTPONMPOBaThb TO, YTO Ha
camom [ene npoucxogut B 0Opa3oBaTenbHOW MpakTke. Mbl HALMW HECKOMbKO COOTBETCTBYHOLUMX WMCCResoBaHWi
pa3nn4HoOro kavecTsa. B Hawwein paboTe paccMaTpyUBalOTCS HECKOMbKO CNocoboB obecneyeHns ahdekTMBHOCTY NporpamMm
OLleHKM, BKMIOYas WMCMOMb30BaHWe MpaBunbHOW KOMOMHALWMM METO[O0B OLEHKM 1 MpoBedeHWe TuiaTenbHoro oTbopa W
0by4eHns akcneptos. Kpome Toro, B 0630pe 0TMEYaeTCs, YTO 4N peanu3aLmv CBOero NoTeHuuana B kavecTse ABWKYLLEN
CUrbl B PasBUTAM CTaXepoB, kavyecTBEHHOM yxode W GesonacHocTM nauweHToB TpebyeTcs addheKTMBHOE ynpaBneHne
WHopMaLmen 1 JOKyMEHTUPOBAHKE, a Takke NOCTOSHHOE PACCMOTPEHWE NYTEN YNYyULLEHWS CUCTEMBI OLIEHKN.

Kntoyesnbie crosa: MeduyuHckoe obpasogaHue, ynpasieHue, OueHusaHue, dusaliHepcKoe MbIIeHue.
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Introduction: The continuous striving to improve the quality of medical education always remains a relevant and
debatable issue in the field of healthcare, since the provision of highly qualified medical care depends directly on the
competence of practicing physicians, which in turn is a consequence of the work of the general personnel training system.
Medical education requires closer attention every day, so that specialists at the end of training possess all the necessary
skills for the implementation of a common medical mission. Over the past five years, the “safety” of patients has been a
leader in healthcare policy around the world and is a key component of the quality of medical services. In connection with the
foregoing, the demand for the development of new curricula has increased, taking into account patient safety criteria for
doctors of various specialties at all stages of medical care, which creates additional responsibilities for teachers of medical
schools.

Purpose: To analyze publications devoted to the study of the current state of management methods in medical
education.

Search strategy: literature search was carried out in the electronic databases PubMed, Google Scholar and e-library by
keywords (medical education, management, evaluation, design thinking. Relevant works reflecting the characteristics of the
problem were accepted for description in the review.

Results: Based on the results of the reviewed studies in the field of management in medical education, the evolution of
assessment methods, including the problem-based learning method and the competency-based approach, as well as various
variations of project and design thinking, are considered. Particular attention was paid to “digitalization”, as e-learning allows
you to use affordable IT-technologies to provide a wide range of educational services.

Conclusions: Studying the effectiveness of education is complex, but we must be able to carry out studies of higher
quality than those discussed here, especially when comparing management methods. As our review has shown, it is
necessary to better define the teaching method and control what actually happens in educational practice. We found several
relevant studies of varying quality. In our work, we consider several ways to ensure the effectiveness of assessment
programs, including using the right combination of assessment methods and conducting careful selection and training of
experts. In addition, the review notes that in order to realize its potential as a driving force in the development of interns,
quality care and patient safety, effective management of information and documentation, as well as continuous consideration
of ways to improve the assessment system, are required.

Key words: medical education, management, evaluation, design thinking.

Tywingeme

MEAMUMHANDLIK BINNIMAI BACKAPYAbIH
OAICTEPIH XETINAIPY. OQAEBMETTI LWLONY

MaxkcyT T. CeHbekoB 1, https://orcid.org/0000-0003-3954-1317
FynoHapa XK. Tokmyp3ueBa 2

1 C.0. AcdeHausipoB atbiHA. Kasak ¥NTTbiKk MeAULMHaNbIK YHUBEPCUTETI,
Anmarsbl K., KaszakctaH Pecny6nukacsi;

2 Koramabik AeHcaynbIK cakTay ¥NTTblK opTanbifbiHbIH AnMaTthbl ounuansil,
Anmarsbl K., KazakctaH Pecny6nukacsbl.

Pestome

Kipicne: MeanumHanbik BiniMHiH, canacblH xakcapTyFa y3gaikci3 yMTbiny JeHcaynblK cakTay canachiHhaFbl 9pKallaH aa
©3eKTi XoHe MikipTanac TyablpaTbiH Macene Gonbin kana Gepefdi, OTKEHI xoFapbl BiNiKTi MeAUUMHANLIK KOMEK KepceTy
Toxipubenik gapirepnepaiH Ky3bipeTiHe Tikeneit 6ainaHbiCTbl, Oyn ©3 Ke3eriHae Xannbl kKagpnapabl Aasipnay XyheciHiH
KYMbICbIHBIH HaTWxeci. MeguumHanblK GiniM KyH cailbiH MyKuaT Oonygsl Tanan eTefi, COHABIKTAH MamaHaap
LaiibIHOBIKTaH KeiH Xanmbl MeauUMHanblK MACCHSIHBI OpbIHAAY YLUiH Gapnbik kaxeTTi JaFabinapra e 6onagbl. CoHfbl Bec
Kbl ilWiHge naumMeHTTepaiH «kayincisgiri» Oykin anemae LeHcaynblK cakTay canacbliHaarbl kewbacibl 6onbin Tabbinagbl
XOHE MeauuMHanbIK KbI3METTEP KOPCETY canachlHbiH, MaHpI3abl 6eniri Gonbin Tabbinagsl. YKorFapbiga anTbiiFaHAapra
BannaHbICTbl MeguLmMHanbIK KeMeKTiH 6apnblk keeHaepiHaeri 9pTypni MamaHabIKTarbl Aapirepnep YLUiH NaumeHTTepdiH,
Kayinciagiri kputepuinepiH eckepe OTbIPbIM, XKaHa OKy XocnaprapblH xacayfa AereH CypaHbiC apTTbl, 6y MeguLuHanbiK
XOFapbl OKy OpbIHAAPbIHBIH, NeaarortapbiHa KOCbIMLLA ayankepLuiniktep Tyasipagbl.

Makcatbl: KapuanaHbiMapgbl Tanmgan  OTbipbin, MeauuwHanblk  Ginimperi Gackapy ogicTepiHiH  3amaHayw
XaFgainapbiH 3epaeney cypakTapbiHa apHanFaH.

IspeHy cTpateruscbl: aaebuettepni isgey PubMed, Google Scholar anektpoHgbl Aepektep 0asacbiHoa xeHe
SNEKTPOHAbI KiTanxaHaga KinT ceagep 6GovblHWa Xyprisingi (MeguumHanslk 6iniv, 6ackapy, baranay, gusaiHepnik onnay.
Lonynarbl cunaTTamManap yLiH MackenenepaiH cunatramanapbl KOpCeTinreH peneBaHTTbl KyMbICTap KabblngaHAabl.

Hatuxenep: MeauumHansik 6inimgeri 6ackapy canacbiHhaFbl KapacTblpbiniFaH 3epTTeynepLiH, HaTukenepi 6oibiHwa
Oafanay opiCTepiHiH, 3BOMIOLMACHI, OHbIH iliHAe Npobnemanbik OKbITY SAici MeH Kys3ipeTTinikke HeriagenreH Tacin,
COHbIMEH KaTap xobarblK XaHe Au3alHeprnik onnaydblH SpTyphi Bapuauusanapbl KapacTtbipbinagsl. «Ludpnanabipy»
MaceneciHe epekLUle Ha3ap ayaapbinfbl, OUTKEHi aNeKTPOHAbIK OKbITY 6iniM Bepy KbI3METTEPIHIH, KeH, CEKTPIH YCbIHY YLUH
Kon xeTimai IT-TexHonorusnapael nanganaHyra MymKiHgik 6epegi.
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O030p JIMTEPATYPHI

KopbITbiHAbINAp: GiniMHiH TiMainiriH 3epTTey eTe kypaeni, bipak 6i3 ocbl Xepae TankbinaHFaHFa KaparaHaa XoFapbl
cananbl 3epTTeyrnep Xyprise anambi3, acipece 6ackapy aficTepiH canbiCTbipy kesiHae. bi3aiH LWonybIMbI3 KOPCETKEHAEN,
OKbITY S[ICIH 48N aHblKTan, oKy npakTukacbiHaa He 6onatbiHbiH Bakbinay Kaxet. bis apTypni canagafbl bipHele THiCTi
3epTTeynepai TanTblK. bi3 @3 xymbichiMbidfa baranay 6aroapnamanapbiHbiH, TMIMZININH KaMTamachl3 eTyfiH, GipHele
TocinaepiH KapacTblpaMbl3, OHbIH, illiHAe 6aFanay aaicTepiHiH, AypbIC YINECiMiH nanganaHy xeHe capaniubinapabl MyKusT
ipikrey MeH okbITy. COHbIMEH KaTap, Lonyaa WHTepHaTypaHbl, NaLMEHTTEPAIH cananbl KyTiMi MeH KayincigiriH, KosrayLubl
KyLUi peTiHOe OHbIH, ©neyeTiH icke acblpy YLIH aknapaT neH KyxattamaHbl TviMai 6ackapy, BaFanay xyneciH xeTingipy

XONAapblH YHEMi KapacTbIpy KQXET eKeHAIr aiTbinFaH.

TyliH ce3pep: MegnumHanlk 6inim, backapy, 6aranay, ausaiHeprik oinay.
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BsepeHue

HenpepbiBHOE CTPEMIEHME K MOBBILEHMIO KayecTsa
MeauMLMHCKOro 0bpa3oBaHns BCerga 0CTaeTcs akTyanbHbIM
1 auckyTabenbHbIM BOMPOCOM B Chepe 3ApaBOOXPaHEHHS,
TaKk KaKk MpegocTaBneHue  BblCOKOKBANMULIMPOBAHHOM
MEOMLMHCKOM  MOMOWM  3aBUCUT  Hanpsmylo  OT
KOMMETEHTHOCTM MPaKTUKYIOWMX Bpayelt, 4TO B CBOK
ovepedb sBnseTcs cnegcraueM paboTbl obLLel cucTembl
noaroToBKM kagpos. MeauumHckoe obpasoBanme Tpebyer k
cebe Bonee NpUCTaNbHOrO BHUMAHMS C KaxabIM AHEM, Ans
TOro, 4TODbI CMEeUManucTbl MO OKOHYaHWO OBydveHns
obnaganu  BcemMW  HeoOXOOMMbIMKA  HaBblkamMi NS
peanu3aumu oblen BpayebHOM muccun. 3a nocnegHue
natb  net  «0e3onacHocTb»  NauWeHToB  3aHWUMaet
nuavpylolme  no3nuuM  MOMMUTUKWA  3APABOOXPaHEHNs
pa3HbiX CTPaH MUpa 1 SBMSETCS KIOYEBbIM KOMMOHEHTOM
KayeCTBa OKa3aHWs MeduuuHCKuX ycnyr. B cBsasn ¢
BbILLIEM3NIOXEHHBIM BbIPOC CMPOC Ha paspaboTky HOBbIX
yuyebHbIX MnaHoB C Y4eToM KpuTepueB 6esonacHoCTy
nauneHToB AN Bpayeil PasfuuHbIX CreuuanbHOCTeR Ha
BCEX 3Tanax okasaHWs MeauLMHCKONA MOMOLLM, YTO Co3aaeT

BOMONHUTENbHble  00s3aHHOCTM AN Meaaroros
MeauLMHCKMX y4ebHbIX 3aBeseHui [84].
B HacToswee Bpems pabOTHWKM  MEAMLMHCKMX

konnemken n BY3oB npu nogrotoBke Oymylimx Bpaveir
CTallKMBaKTCd C PsSOOM  WHbIX npobrnem, 4em KX
NPeALIECTBEHHNKN. 3a MOCneaHUe HECKOMNbKO NeT psg

pedopm B MeguuMHCKOM 00pa3oBaHuM MpuBENM K
COKpALLEHNI0 BPEMEHM, 3aTpayeHHOro Ha obydeHve
crygeHta  [59].  YcoepLueHCTBOBaHWS — anropuTMOB

OKa3aHusi Kkak amOynaTOpHOW, Tak U CTaLMOHapHON
MEOMLMHCKOM MOMOLUM HeusMeHHO TpebyioT, B CBOIO
ovepedb, CBOEBPEMEHHON ajanTaumn B y4ebHbIX mnaHax
[63]. MpenopaBaHne 6a30BbIX OUCLMNAMH AN CTydeHTa-
Meduka 3aHuMMaeT Oonbluyld 4YacTb BCEr0 BpEMEHM
MOLFOTOBKA CreuuanucTa, No 3TOA MpUYMHE Ha Takue
obnacti, Kak TreHOMWKa, nannMaTMBHas  MOMOLLb,
repyatpua n KomnnemeHtapHaa MeguunHa, yaenaetcd
COBCEM Mano 4acoB Ansa wsyveHus. [59]. Knaccuyeckoe
0by4eHne C OpUEHTMPOM Ha MpenogaBaTens, N0 MHOMMM
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nosvuMsM  ycTynaeT MOZenW, OPWUEHTMPOBAHHOW Ha
YYEHWKa, KOTOpas MO3BOMSET YUYEHWKaM KOHTPONMPOBATh
cBoe 0byyeHue. MepemelleHne akLueHTa Ha KOMNETEHLMM
y4ebHbIX Mporpamm MO3BOMSIET CKOHLEHTPUPOBATLCA Ha
WTOTOBOM pe3ynbTaTte, a He Ha CaMoM npoLecce 0byyeHns
[48].

[anHas paboTa nocBsLieHa CPABHUTENBHOMY aHann3y
pasnuYHbIX MOAENEN YnpaBneHns C LeMnbio MOBbILEHMS
3(peKTUBHOCTN 0BYy4EHUsI COTPYOHMKOB B COBPEMEHHBIX
YCMOBUSIX  Pa3BUTWS  30pPaBOOXPaHEHUs.  AKTyanbHOCTb
N3y4yaeMol TeMbl He BbI3bIBAET COMHEHWS, MOCKOIbKY
CTPEMUTENBHO pasBuBaroLLmeCs TEXHOMNOorumn "
WHHOBALMOHHbIE METOAbl BHEAPEHWS HA OCHOBE paHee
NPUOBPETEHHBIX HABBLIKOB W YMEHWIA, UTPAKOT BAXHYH POIb,
ocobeHHoO B 0brmacTM  MegMuMHCKOro  0OpasoBaHMs.
V13amMeHeHWe hopM 1 METOLOB UCCNEAOBaHUS, COKpaLLEeHNe
CPOKOB BHEZPEHWS B MPaKTUKYy HOBEMLIMX TEXHWUYECKUX
nsobpeteHnit  3HauutenbHo  obocTpunu  npobnemy
«MOparnbHOro»  CTApeHUs  3HaHUi,  NPUOBPETEHHbIX
MeAMLMHCKMMU paboTHUKaMK Ha pasfinyHbIX 3Tanax CBOEro
KapbepHOro pocTa, YTO HE MOXET He OTpaxaTbCA Ha BCEl
OpraHu3auMM CUCTEMbl  3[paBOOXpaHEHMsl, TaK Kak
KagpoBble PEcypCbl SBASIOTCS  KMHOYEBLIM  (DAKTOPOM.
IMeHHO Kagpbl, B KOHEYHOM wuTore, obecneumnsarT
[ENCTBEHHOCTb UM 3h(DEKTMBHOCTb  BCEM  OTpacmu
3apaBooxpaHeHus. Tak AxmadynnuHa . X. B cBOeil cTaTbe
aKUEHTMpYeT BHWMaHWe Ha TOM, 4TO  pabOTHMKM
WHTENNEKTyansHoro TpyAa, Bcerga ABNAKTCS
MPUOPUTETHBIM COLMANbHBIM KITacCOM TOCYAapcTBa, [ANs
MOBbILEHMS  KBanuukaumm 1 NpodeccuoHanbHo
NepenoaroToBKM KOTOPbIX HEOBXOAUMbI BCE MaTepuanbHo-
TeXHUJeckne W UHGopMaLmMoHHble pecypcel  BY3oB,
obnagaioLmx BbICOKOKBaNMMULIMPOBAHHBIM
npodeccopcko-npenogaBaTensckiM — COCTaBOM  Ans
OCYLLIECTBIIEHUst 06pa3oBaTenbHON gedTensHocTy [1].

C kaxgbiM TOAOM pacTeT CMpoC Ha MEAULMHCKUX
COTPYLHWKOB, BrafetoLmnx BCEMI acnektTamu KIMHUYEeCKoro
MbILLMEHUS,  HEOOXOAWMbIX  ANS  KAYECTBEHHOW U
00OCHOBaHHOA  AMArHOCTMKM M MOCTAHOBKM  BEPHOrO
[MarHo3a, €ro fevyeHuss 1 peLeHns BO3MOXHbIX npobnem
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yxoda 3a nauueHTamn, 0COBEHHO B YCINOBUSX ANHAMUYHO
pasBsuBatoLlerocs 3apaBooxpaHeHus. [9; 12; 40]. Takas
noTpebHOCTb B Pa3HOOOpasHbX  HaBblkax — PeLLeHust
npobnem npuBena K OOWWPHOM W Pa3pO3HEHHOM
COBOKYMHOCTW ~ WUCCNEOoBaHUA C  LIMPOKUM  CMEKTPOM
npeanaraemblx pelueHuit [8; 34]. B Lenom nepcnekTneHoe
pasBUTME  COBPEMEHHOW  MeOWLMHbl B MpUHUMNE
HEBO3MOXHO  ©e3  HenpepbIBHOTO  MEAMLMHCKOro
0bpa3oBaHnsg, AMHAMUYHO OXBATLIBAMOWEr0 HE TOMbKO
BONMbLIMHCTBO Hay4HbIX AMCLMMMMH, HO U MHOrOrpaHHbIi
CMEKTP WHHOBALMOHHBIX TexHomnoruin [62]. [usaitHepckoe
MbILUNIEHME SBMSIETCA OAHON U3 OCHOB PELUEHWS CHIOKHBIX
npobnem,  WWPOKO  MPUMEHSEMOW B Pa3nnyHbIX
QUCLMNAMHAX WM  HedaBHO MOsBMBLLENACS B  cdepe
3apaBooxpaHeHus [50].

Llenb: MpoaHanuavpoBaTb nybnukaumm, NocesLeHHbIe
BOMPOCaM W3y4YEHWS COBPEMEHHOMO COCTOSHUS METOLOB
ynpaBenexns B MeOuULMHCKOM 0Bpa3oBaHuy.

Ctpateruss noucka: nouck nuTepatypbl  6bin
OCYLLeCTBNEeH B 3nekTpoHHbIX 6asax PubMed, Google
Scholar n e-library no knoyeBbIM croBam (MegnLMHCKoe
obpa3oBaHue, ynpaBrneHWe, OLEHUBaHWe, Au3ailHepckoe
Mblwnenme). FnybuHa noucka coctasuna Gonee 30 net (c
1983 no 2020 rogbl). PenesaHTHble paboThl, oOTpaxatowime
XapakTepucTuku npobnembl Bbinv NPUHATLI NS ONUCaHus
B 0630pe.

McTouHukm otbupanuch B cOOTBETCTBUM C ©a3oBbIM
KOHTEKCTOM uccnenoBaHus. [penmylLecTBo 0TAaBanoch
nybnukaumsm B peLeHsMpyembiX u3gaHusx. Ha nepsom
atane 6bin 0ToBpaH obLWMn MaccuB cTaTel, U3 KOTOpOro
Obinn  oTcunbTpOBaHbl  Haubonee  mogxogswue Mo
KMKOYEBbLIM CMOBAM W KOHTEKCTY.

Kpumepuu ekmoyeHus: Hamn He 6bino CTpOro 3agaHo
KpUTEPUEB BKIIOYEHWUS MaTepuanoB B nUTepaTypHbIi
0630p, KPOMe MCNONb30BaHWA MaTepPUasnoB Mo KOHTEKCTY U
no 9KCMEpPTHOMY aHanu3y uccriefoBatens, Tak Kak Mbl He
WMenu MomnHoro [focTyna K 0asam JaHHbIX NnaTHOM
nuTEpaTypbl, @ Takke K PYKOMUCAM, HaXOLALMXCA B
YaCTMYHOM AOCTYNe.

Kpumepusimu ~ uckmoyeHust Ctanu  CTaTb  HU3KOrO
METO[OMOMNYEeCKOro KayecTBa, He 4YeTKO OnuChbiBaloLme
(OYHKLWM MHCTPYMeHTa (OMPOCHMKA), He OTpaxatoLlue ero
OCHOBHYIO CyTb.

Pe3ynbTaThbl nccnegoBaHus.

HaumnHas ¢ 1950-x rogos B MeAMLMHCKOM 06pa3oBaHnm
MeTofbl OLEHMBaHWS 3HaHWA MpeTepresBany pasnuyHble
N3MeHeHusi, Tak, B CBOe Bpems Obinu paspaboTaHbl U
BHEPEHbl  MeTOfbl  OLUEHKM,  KOTOpble  Bbinu
chokycMpoBaHbl B MepBYl0 O4Yepedb Ha KIMHUYECKMX
HaBblkaX, KOMMYHMKaLUMM W npodeccuoHanusme npu
Ha3HaYeHWM TeX WMW WHbIX OWarHOCTUYECKMX  Mnu
neyebHbIx mManunynsumi.  Norcini J. J. ¢ coasmopamu B
cBoeMm uccneposaHun 2007 roga NpUBOSAT MHOXECTBO
NPUMEpOB OLIEHMBAHWUA B MEAMLMHCKOM 00pasoBaHuy,
nogpobHo onucbiBas  Mpeumywectea W Npobnembl,
CBS3aHHble C pasnuyHbIMKU nogxodamu [55]. OnutensHoe
BpeMS  3HaHWa  Oygywmx Bpayed  OUEHMBamMCb C
MCMOMNb30BaHMEM CaMbIX MPOCTbIX CMOCOOOB - MUCbMEHHBIX
W YCTHbIX 9K3aMeHOB. [MCbMEHHble 3k3ameHbl 0ObIYHO
COCTOSININ M3 OTKPbITBIX BOMPOCOB, YCTHBIA OMPOC B CBOH
ovepedb valle BCero 3aknioyancs B cbope aHamHesa «y
noctenu 6onbHOro», HaBblkax uanyeckoro obcregoBaHms
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W COCTABMEHWW NMnaHa OWarHoCTUKW W neyenus. B oboux
cnyyasx npu 3TOM Urpan porb «4YenoBeveckuint aktopy» -
UTOroBasi OLiEHKa HanpsiMylo 3aBUCENa OT 3k3ameHaTopa
[56]. Wctopuuyeckn, pnaHHbIn MeTog Obin  OAHMM U3
BOCTYMHbIX W NErko MPUMEHUMbIM Ans  0BydaroLnxcs
pasnMYHOro YPOBHS U CMEeLWanbHOCTEN, 0QHaKo OHY Bbinu
nnoxo  npucnocobrneHbl 4N OCHOBHOW  Lienu
0ObEKTUBHOCTb OLieHWBaHWS. BbiGop KOHKpETHOro Metoaa
OLeHWBAHWS ONMpancs, Npexae BCero, Ha BanuaHOCTb U
HagexHocTb [51]. HapexHOCTb SBNSETCs  BENUYMHOM,
namepsiemoit B 6annax ans JOCTWKEHWS YCTaHOBMEHHOrO
nopora YpoBHs 3HaHWi [68]. B TeueHue pecatuneTus
CMEKTP KPUTEPWEB OLIEHKM B MEOMLMHCKOM 06pa3oBaHuu
3HaUMTENBHO pacLUMPUNCS, Tak NOSBUMUChL TakWe Lienu, Kak
«obpasoBatenbHbiit  achdekT» W NPUEMNEMOCTb
Momny4eHHbIX 3HaHuiA, 4To oTMeYaeT Vieuten ¢ coasmopamu
B ceoeit pabote B 2005 rogy. «O6pasoBaTenbHblii
3hhekT» - 3TO MeToq OLEHWBaHMS, C Y4ETOM MOLLHOM
MOTUBaLMK 0OYYalOLLMXCS, KOTOPbIA, B NEPBYIO 04epesdb,
3aKMYaeTcs B HampaeneHuW  yyebHbIX  ycunuid B
noaaepxky y4yebHoi nporpammbl [75]. Tak, noTpebHOCTL B
YBENWYEHUM 3HaHMIA, TpebyembiX C MOMOLLbI0 0BpaTHOM
CBA3M, TakKyld Kak MUCbMEHHAs OLEHKa, Hampumep,
MOTVBMPYET obyvaroLierocs nonyyatb [OMOMHUTENbHbIE
3HaHWsA. YcuneHue aTtanma npuema KIWHUYECKWX HaBbIKOB
MOTMBMPYET CTYJEHTOB Yalle B3aMMOLENCTBOBaTb C
nauueHtamn. B cBOW o4yepedb NpUemnemMoctb - 370
YPOBEHb [JOCTYMHOCTM U 3()DEKTUBHOCTU  BbIBPAHHOIO
MeToAa OLEHWBAHUS A4S 3K3aMEHATOPOB U 9K3aMEHYEMbIX
pasHoOro ypoBHs [67].

B 2002 ropy Smits P. ¢ coasmopamu nogpobHo
OMMUCBIBAET OAMH 13 3DEKTUBHBIX METOLOB OLiEHMBAHNS -
PROBLEM-BASED LEARNING (PBL), koTopbii siBnsieTcs
yBneKaTeNbHbIM WHTEPAKTUBHBIM METOAOM OBYYeHMs, Ybh
pesynbTaThl 3aKPENSTCA Ha MPOTSHKEHUM BCEN XKM3HU
Bonee 0CHOBaTENbHO, YEM TPALULMOHHbIE METOABI C TOUKM
3peHus HaBblkoB 0DyuyeHus [33]. Ewe B Havane 1990-x
rogoB Albanese M.A. u Vernon D.T. ¢ coasmopamu v psig
OpYyrMX  aBTOPOB  OMybnukoBanW B CBOMX  CTaThsIX
cuctemaTtmyeckme 0630pbl N0 MeauLMHCkoMy 06pasoBaHmio
ans  GakanaBpuaTta, roe OCHOBHOW ymop Obin  Ha
KPaTKOCPOYHbIE " BONrOCPOYHbIE pesynbTarhbl
npoBrneMHoro 0By4eHNst MO CPaBHEHWKD C TPAZULMOHHBIM
obyyeHvem [3; 77]. [lanee B TEYEHUN HECKOMbKWAX NET
MHOTME y4ebHble nporpammbl  MeguuuHckux  BY3os
aKTWBHO NEPEOPUEHTUPOBANNCE HA NPoBeMHoe 0byyeHue.
B 2000 rogy Colliver J.A. B cBoem 0630pe nocTasun nog
COMHEeHVe  3HayeHue  npobrnemHoro  obydyeHns B
MeauumHckom  obpasoBaHum  [25].  [MocTaunnomHoe
obpasoBaHNe B CBOEM OCHOBHOM CMbICMie BbIXOAUT 3a
PaMKM MOJyYeHHbIX 3HaHMIA Ha YpoBHe OakanaBpuarta, U
3aKMMYaeTCs B YBENMYEHUM  KOMMETEHUMA  yxe
LUNIIOMMPOBAHHOTO ~ CMieUManucTa, 4to  cnocobeTsyet
MOBbILIEHMIO KBanMMKaLMM Bpaya Ha MpakTuke, 4YTO B
KOHEYHOM WTOre MOBBILIAET KAYEeCTBO XM3HM MaLMEHTOB
[10]. David T.J. c coaBTOpamu B CBOeil paboTe OTMeYaerT,
yto PBL OTAWYHBIA  MHCTPYMEHT Ans  AOCTUXKEHWS
BbilueykasaHHon Uernu [29]. B 1999 rogy Davis D. co
C80OUMU KOslile2aMu NPUBOLAST MHOXECTBO apryMeHTOB B
CcBOel paboTe W HarnsgHO AEMOHCTPUPYIOT, YTO NOAOBHbIE
WHTEPaKTVUBHblE 3aHATUSI MOTYT B  KOpPHE MW3MEHMUTb
KIMHWYECKOoe MbiLfieHNe 1 NpoECCHOHabHYI0 CTPATErMIo



Hayka u 3apaBooxpanenne, 2020, 1 (T.22)

cneumanucra [30; 65]. B Hayane 2000-x rogoBs psig aBTopoB
NpMBOZAT MHOXECTBO apryMEeHTOB B [0Ka3aTenbCTBO
Bonbluon ponu npobnemHoro obyyeHuss B HempepbiBHOM
MeanumHckom obpasosaHuu [83]. lMpu 3TOM MO MHEHUI0
Albanese M.A. u Vernon D.T. u ux coasmopos pesynbTaTbl
npuMmeHenms PBL  conocTaBuMbl  Kak Ha  YpOBHE
OakanaBpuata Tak M B MporpaMmax HenpepbIBHOMO
MeauuuHckoro obpasosanua [3, 77, 11]. WayuyeHue
3(hEKTMBHOCTM TEX WNKU WHbIX METOAMK 0Bpa3oBaHus B
Lenom SBASEeTC JOCTaTOMHO CIIOXHBIM MPOLECCOM, YTO
3aTpygHseT — MpOBEdEHWE  KAYecTBEHHOrO  aHanmusa
pesynbTaToB BHeapeHus [57]. Grol R. u e2o coasmopbi B
cBoeil paboTe Takke [enalT aKkUeHT Ha HKaHcax
NpoeCcCMOHanbHOT0 M COUManbHOrO  XapakTepa,
0COBEHHOr0 N0 BHEAPEHWKO PYKOBOASLUMX NPWUHLMMOB B
MeanumHckom obpasoBaHum [39]. [iBa roga cnycTs gpyrue
uccregosaTenu nepeuncraiT ee Gonbluee KonuM4ecTso
(haKTOpOB, BAMSIOLLMX Ha pesynbTaTbl BHEAPEHUS Mobbix
cnocobos oueHnBaHus [71].

KomneteHTHOCTHbIN nogxop B obpa3oBaHuM
MeAMLMHCKMX y4ebHbIX yupexaeHun (competency-
based medical education (CBME)).

Ha cerogHsWHWA AeHb CyllecTByeT pa3HoobpasHas
nanutpa MeTodoB, Kak dnemeHTa 06pasoBaTenbHbIX
nporpaMM  MeauUMHCKMX — y4ebHbIX  3aBedeHnn  (C
(hOKYCMPOBKOM Ha COAepXaHun 0by4YeHWs, Ha OCHOBe
KOMMETEHTHOCTHOTO ~ NOAXOZA,  HampaBneHHas  Ha
pe3ynbTaTtbl 00y4eHust; OCHOBaHHas Ha KOMaHAHoW paboTe,
roe Gonbluee BHUMaHWe yaenseTcs metogam obyyeHus).
MMpn aTOM, BCE CYLLECTBYIOLME MPOrPaMMbl HanpasmneHbl
TONBbKO HA HEKOTOPbIE YacTU CIOXHOW 0Opa3oBaTeNbHON
cuctembl Oe3 yyeta B3auMOLENACTBUS MX ApYr C ApYrom
[14]. B cBAau, C uyeM BO3HMKNA HeoOXOAMMOCTb
ONTUMK3ALMM NPOTPaMM MEAULMHCKOro 0By4yeHns u Gonee
TILATENBHOrO U3y4eHUs KOMNETEHTHOCTHOrO nogxoga (KM)
[2]. Tak B 2017 rogy Lockyer J. ¢ coasmopamu yka3blBaeT B
CBOEM Tpyde, YTO KOMMETEHTHOCTHbIA NOAXon MMeeT

peLuatoLee 3HaueHe Ans peanusauum
yCOBEpPLUEHCTBOBAHUA MeaAULMHCKOro 06paaoBava.
CyuwecTByeT  HeoOXOQMMOCTb  PEryNsPHOr0  aHanusa

TEKYLLEro COCTOSIHUS PasnuyHbIX METOAOB OLEHKU, YTOObI
rapaHTUpoBaTh 06LMi Nporpecc Ans obyyarowerocs [47].
MumpochaHosa K.A. B cBoeil paboTe, NOCBSILLEHHOM
KM, aKkueHTMpyeT BHWMaHWe Ha TOM, 4TO Mnocne
NpUMeHeHns  JaHHoro crnocoba B 06pasoBaHuM ¢
noeeseHyeckumm Lenamm B 1970-x rogax, WHTEpec K
NEpPCNEeKTUBHOCTY KOMNETEHTHOCTHOTO ABWXEHUS! OCTaETCs
nog npuctanbHbIM BHUMaHueM uccnegosateneit [41]. Kl
WMEET psf NMPEUMYLLECTB, TaKMe Kak LiefleHanpaBneHHOCTb
Ha pesynbTaT 00y4YeHWs, MakCMManbHOe COOTBETCTBUE U
TOTOBHOCTb K  pearnbHOi  mnpaktuke,  6e3ycrnosHas
BO3MOXHOCTb  MCKIMIOYMTb  3aBMCMMOCTb  pesynbTata U
BPEMEHU MOATOTOBKA Cneynanucta U npueMCTBEHHOCTb
Mexnay yHusepcuteTamn [41]. MumpoghaHosa K.A. Taike
yKa3bIBaeT Ha TO, YTO HA MOMEHT HanucaHus ctatbu (2015
rof) xenaemble pesynbTaThl 00y4YeHWs OMpeaensnmchb
OCHOBHbIMW KOMMETEHLMAMM, KOTOPbIMM JOKEH 0bniagaTth
W YMETb BLIMONHATL BbIMYCKHUK MEAMLMHCKOTO KOnnemxa
unu BY3a [2]. Tak Calhoun J.G. B cBoeit ctatbe 2002 roga
npueoaut npumep, 4to B CLUA akkpeauTaLMOHHbIA COBET
Mo BbICWIEMY MeaWLMHCKOMY 00pa3s0BaHWK  BblAENsN
criefylolWme  KOMMETEeHUMW:  yxoh  3a  MaUMEeHTOM,
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O030p JIMTEPATYPHI
MeOMLMHCKAE 3HAHWS W HaBblKM, MOCTPOEHHbIE Ha
«CMCTEMaX»  YenoBeka,  MpaKTUKO-OpUEHTUPOBaHHOE

o0yyeHne, MEXMUYHOCTHbIE KOMMYHUKATUBHbIE HaBbIKU,
npoceccroHanuam. [lpu  atom CoBeT napannensHo
paspaboTan Ha OCHOBE MEPEYMCIIEHHBIX KOMMETEHLMIA
KOHLIENLMIO KMUHUYECKUX pYyOexeid B BWAE HECKOMbKUX
TPYyNn  KIWHUYECKUX  HABbIKOB, KOTOpble 0Dyyaemble
LOMKHbI [EeMOHCTPUpOBaTh c BO3pacTaroLmm
npodeccuoHanmamom B npotiecce obyyeHus [17].

AHanuanpys pasnnyHble nybnukauum o6 KI, moxHO
HaWTW  cregylolme  OnpedeneHus  KOMMETEHTHOCTM
LUNIIOMMPOBAHHOTO OKTOPa:

1) cnocobHocTb NpotheccoHanbHO OKasbiBaTh 06y
MeANLMHCKYI0 MOMOLLb B COOTBETCTBUM C YTBEPKAEHHLIMU
NpoTOKONamMu 1 CTaHAapTamMu 34paBooxpaHeHns [82];

2) KOMMIIEKT NIMYHOCTHBIX CMOCOBHOCTEN, OCHOBAHHBIN
Ha BCEX NOMNYyYEHHbIX 3HaHWSAX 1 HaBblkax [19];

3) Habop 3HaHW M NPaKTUYECKUX YMEHWA U
KOMMYHWKaLWUIA, HeobXoauMbIX Ans LUMPOKOrO Kpyrosopa
cOTpyaHuKa [4];

4) Haumbonee OTYETNMBbIE  3HaHWA,
MEXITMYHOCTHbIE B3aUMHOOTHOLEHNS [13];

5) Bce 3HaHusI, NpakTUYeCKMe YMEHUS!, KOMMYHUKALAW 1
NMYHbIE  KayecTBa, HeoOXOauMble ANs  MEeOULMHCKOMN
pesTensHocTm [17].

B uenom, Takne COBpeMeHHble MeTofbl ONTUMM3aLNK
obpasoBaHns Heobxogumbl Ans 0006LLEHNSI HECKOMbKMX
pe3ynbTaToB,  MONyYeHHbIX  pasHbiMM  cnocobamu
OLEHWBaHWS, a TaKKe AN pasBUTWS, B CBOK O4Yepenb,
KOMMETEHTHOCTW NeJaroros MeauumHckux BY30B ¢ uenbto
PaBHO3HAYHbIX CTPEMIEHWA K BLICOKOMY pe3ynbTaTty
obyvarowmxcs ¥ npenogasatenen. B aTon  cTathe
OMMCBIBAIOTCS OCHOBHbIE MPUHLMMbLI OLEHKM ANs 0By4yeHns
1 OLieHKN 0ByYeHNs.

B 2019 romy Van Melle E. u ezo coaemopbi
onybrmkoBanu ctatblo, rae onucoiBann CBME, kak
CTPEMUTENbHO pasBMBalOLLMA MeTod BO BceM Mupe [20].
Mo ux MHenwto, Gnarogaps atomy crnocoby neparoru u

HaBblkKK 1

nugepbl  y4ebHbIX  MporpaMM  WMEKT  OrPOMHbIE
BO3MOXHOCTM ~ ANS  M3yYyeHWs W peanu3auum
WHHOBALMOHHbIX ~METOLOB  OLeHMBaHWs. [lpn  aTom,

uccnefoBaTenu ykasblBamu, YTO MPU M3YYEHUM AAHHOTO
HanpaBneHWs  CTOMKHYNMCb C  OTCYTCTBUEM  TOYHOrO
onucaHus komnoHeHToB CBME. AHanoruyHas cutyauus
CcKnagplBanach npu usyveHun PBL Heckonbko gecsaTuneTumn
Hasag W npobrnema 4eTKOro CTaHAAPTHOTO OMUCaHWs
cnpoBoLyMpoBana cepun ny6nukayuin c
HenocnegoBaTenbHbIMN " HeybeauTenbHbIMM
aprymeHTamu oTHocuTensHo pesynbtatos PBL [3, 11, 77].
Moatomy Van Melle E. u e20 e0UHOMbIWLMEHHUKU B CBOEI
ctatbe onucanu obwyo ctpyktypy CBME ¢ uenbto
NyYLIEro NOHWMaHUst MpOrpamMMbl, a TaKKe yKasamu Ha
(haKTopbI M YCNOBWS, NpU KOTOPbIX Hanbonee achhekTUBHO
paboTaeT onucbiBaeMbIn MeToa [76].

Storrar N., Hope D. u Cameron H. B cBoeit pabote
ocoboe BHUMaHME yaenstoT Takke onpocy obyyarowmxcs B
nporpamMme  MeauuMHCKOro  00pasoBaHMs Ha  OCHOBE
komneteHund. Tak kak CBME  HanpaBneHo Ha
Ka4yeCTBEHHYK) MOAFOTOBKY Pa3fMYHOTO  YPOBHS  ANs
NPUMEHEHNST 3HaHWA Ha MpaKTWKE, OCHOBHOE BHUMAaHMWE
YOEnsaeTcs KOHeYHbIM pesynbTaTam, Mpy 3TOM OCTatoTCs
OTKPbITEIMW BOMPOCHI O TOM, Kak JOCTUYb UX Haumyywum
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obpasom [72]. OHM OTMEYaloT, YTO OLHOW W3 KIHYEBbIX
npobnem sBRseTCcs HeOBXOAMMOCTb YUNTLIBATD, YTO BAXKHO
ans  camoro  obyvarowlerocs, npu  COCTaBMEHWM
obpasoBaTenbHbX  NporpamMm, KOTOpble  Croco6CTBYHOT
yCNEeLLHOMY AOCTKEHNI0 KoMneTeHLUmiA. Ha ocHoBe onpoca
obyuvatoLmxcs, ObIo BbISBNEHO, YTO OCHOBHbIN aKLEHT BCE
Takn OCTaeTcs Ha «pykoBoguTeney» (mpenogasatenb) Tak
kak ero npohecCMOHan3M MMeeT OrpOMHOE 3HaYeHWe U
cnocobcTByeT  MOTMBaUMM M MPOdecCMoHanbLHOMY
paseuTUO 0byyatowmxes [72].

Ponb uudpuBM3auMM B pasBUTMM ynpaBrieHUs
MeAMLMHCKOro 00pa3oBaHus.

HecmoTps Ha T0, 4TO «O4YHOE» 0BYYeHUe AnnUTenbHOe
BPEMS 3aHUMAET NUAMPYIOLLME NO3ULMN, HA COBPEMEHHOM
aTane, HEeBO3MOXHO 6e3 [OMOMHEHUs unu 3ameLleHus
HEKOTOpbIX 3TanoB 3NEMEHTaMU SNEKTPOHHOrO 00yyeHus,
kaKk C ucmonb3oBaHueM WHTepHeTa, Tak W C MOMOLLbHO
CO3[aHNs NOKamnbHbIX CETel BHYTPU OFHOro yvebHoro

3aBefeHns [49]. OnekTpoHHoe 06yyeHne no3eonseT
“cnonb3oBath [OCTYMHbIE IT-TexHonormm ans
NPeAoCTaBNEHNS  LUMPOKOrO CriekTpa 06pasoBaTenbHbIX
yenyr [61].

OneKTPOHHOE obpa3oBaHye nogpasymeBaeTt
MCMONb30BaHME  MHAOPMALMOHHBIX  PECYpcoB  And
npepoctaBneHns  yyebHblX  MaTepuanoB  CTyAeHTaMm-
Meavkam, Onarogapst Yemy  CTAHOBWTCS  [OCTYMHbLIM
LUMPOKWA  CMEKTP  Megarormyeckux  KOHCTpyKuuin  [26].

«LndpoBoe 0byuyeHue» cokpallaeT pacxogbl Ha 00y4eHne
1 obecneunBaeT fOCTYN K y4ebHbIM MaTepuanam, «rmbkuiny
OTHOCUTENbHO TEMNa COBPEMEHHOW 3KWU3HW, C Y4eTOM
NoKanusaunn 1 pasnuyHbIX BPEMEHHbIX NpoMexyTKoB [70]

CTpemuTeNnbHOE MOSIBMEHME OrPOMHOMO  KONMYECTBA
WHHOBaUWA B 30paBOOXpaHeHun B uenom  Tpebyet
TILaTeNbHOM «NpopaboTke» yke CyLIeCTBYHOLLMX NPorpaMm
Gakanaepuata M NOCTAUNIOMHOrO 06pa3oBaHns, C LENbK
oborateHns Habopa 3HaHWI U HaBbIKOB Y BbIMYCKHWKOB
MeamLMHCKMX 06pa3oBaTenbHbIX yupexaenuit [31; 70].

«LncppoBoe» obyyeHMe npu BCEX CBOMX SIBHbIX
NpeumyLLecTBax NPUMEHEHUS B Hayke, B TOM 4ucne
MEONLMHCKON HanpaBnEeHHOCTU, UMEET TakkKe HEKOTOpbIE
HegocTaTku. Tak, Bouhnik D. B cBoeih paboTe oTMeTUN, 4TO
OTCYTCTBME  MpSIMOTO  B3aWMOAENCTBMS  C  ApYrMM
obyvalowmmMmncs M neaaroroM U3-3a «ABWMKUMBIX» CPOKOB
0by4eHnst MOXeT NpuMBECTM K u3onsuuM oT obLLecTBa,
CHUKEHWK0 KOMMYHUKaLMM W HaBbIKOB paboTbl B KOMaHae
[15, 18]. LUucbpusunsaums nomoraet yuutbiBaTh nobomn Temn
0by4yeHns, Npu 3TOM 3aTpyAHSET WHAMBUAYaNM3aunio ans
obyuvatolLerocsl, CMeljas OpUEHTUP Ha npenogasaTtens.
OpHum 13 nncoB  «UMdpoBoroy 0by4eHus SBnsieTcs
CHWXEHWe 3aTpaT [Ans CTyAeHTa, MNpu 3TOM  HYXHO
YUUTbIBATb, YTO CO3AaHME HEKOTOPbIX KYPCOB, Hampumep
TeX, KOTOPble BKIKYAKT BUPTyamnbHY) peanbHoCTb M
MOZENMPOBaHME, HECYT 3a COOOM NOTeHUManbHO GonbLune
3atpartbl. Y4elOHble nnaHbl 1 B LENOM Kypc Ha LudpoBoi
OCHOBE [OIKHbI ObITb TLATENbHO MPOAYMaHbl, TaK Kak
00yyeHne MpoOBOAMTCA CaMOCTOATENbHO, €3 HACTaBHMKA,
B OT/INYME OT [PYruX METOA0B 0BOYYeHUs], N BCE HEQOCTATKM
Ans obyvarowerocs 6yayT 6onee sBHbIMK [27].

Carroll C. co ceoumu coasmopamu rOBOPSIT O BAXHOCTH
TaKWX XapakTepucTuK SpdeKTUBHOrO LcpoBOro 0by4eHus
B MeauuuHckoM 00pasoBaHuW, Kak Hanuuue obLieHus
MeXay yyalumucs, a Takke SOMOMNHUTENbHAs MPOBEPKA U
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OLEHKa 3HaHWA B pearbHOCTW B HEKOTOPbIX OTpeskax
BpemeHu [21].

CoBpemeHHbIn  MMp  npeanaraet  pasHoobpasHble
WH(OPMaLMOHHbIE NnaTtdopMbl Ans obyyeHus, B TOM
yucne O4YeHb momynspHa yyebHas AeATenbHOCTb Yepes
ceTb «MHTEpHET», 0BYYEHNe C MOMOLLBIO KOMMbIOTEPA WK
MoburnbHoro TenedooHa. Brarogaps atomy nosBUIOCH
MHOrO BO3MOXHOCTEN [ANA  aKTMBHOTO BKIIOYEHUS B
nporpammbl  MefuumHekoro  0BpasoBaHns  web-Kypcos,
BUPTYasibHOMo NaLmeHTa u MHororo gpyroro [38].

B Hauane 2000-x ropgoB Obino monynsipHO  Tak
Ha3blBaEMOE «aBTOHOMHOE KOMMbIOTEpPHOE 0DyyeHue,
korja He TpebyeTcs nogknioueHne K MHTepHety unu
nokaneHOM cetw, a cama ydyebHas nporpamma M BeCb
HeobXxoouMbI  MaTepuan XxpaHutcs Jmbo B namsTh
KomnbloTepa, nMbo Ha NBOM CbEMHOM HOCWTEne, YTO
SBNAETCA €ro KntoyeBblM (PAKTOPOM, Korda AoCTyn K
WHTepHeTy oTCyTCTBYET UK orpaHudeH [73]. Greenhalgh T.
Takke OTMeYaeT B CBOEW CTaTbe, YTO MO CPaBHEHWIO C
opyrMMA - UMgpoBbIMM  y4ebHbIMM  MporpaMMamm
aBTOMAaTU3MPOBAHHbIN Kypc BCEraa AOCTYNEH AN pasHbX
kaTeropuin obyyalollux, 4TO O4YEeHb BaXHO [N Tex
CTYZIEHTOB, KOTOPbIE UMEKOT Te UMM UHbIE reorpacuyeckme,
(DMHAHCOBbIE WNM BpeMeHHble TpyaHocTu [38, 73, 78]
be3ycnoBHo, «OHMalH» 0ByyeHne MOXeT MCnonb30BaTLHCS
B MeauUmMHCKinx BY3ax ans noBbILLEHWS pe3ynbTaTUBHOCTY
obpasoBaTenbHbIX MpOrpaMM, W 3TO HAWmo aKTMBHOEe
npuMeHeHne. TeM He MeHee, MCMonb3oBaHue addexta
uncpvBM3aLMM  Yalle  NpuemMnemMo  Ang  U3yyeHus
(DyHOAMEHTANbHOM HayKW, YeM NPeaMeTOB KMMHUYECKNX
AancumnnnH [52].

Rosenberg M. B cBoeit paboTe YMOMMHAET, 4TO
9NeKTPOHHOe 00yyeHWe [AencTBUTENLHO fenaeT Oonee
BOCTYMHbIM ~ [JOHECeHWe  uHdopmauum  obyvaembiMm,
noMoraeT MepcoHanM3npoBaTh Y4YeOHbIA Kypc, Npu 3TOM
ynpoLlas BegeHue otyeTHocTy [61, 80].

«[loCTynHOCTbY ~ 3TO  OCHOBHasi ~ XapaKTepucTuka
pasmeljaemoil  y4ebHon MHcopMaLuK, KOTOpyl  npu
HeobXxoauMoCT  ODyYaloWMACH  MOXET Terko  Hautu.
lMoBblWEHNEe [OCTYMHOCTM y4ebHOro MaTepuana MmeeT
Bonblwoe 3HaveHne [79, 80]. OBHOBMEHME SNEKTPOHHbIX
pecypcoB ropasgo npoLle, Yem BbIMyCK HOBOTO NMeYaTHOro
W3gaHvs, npu 3TOM neparor B NGO MOMEHT MMeeT
BO3MOXHOCTb NMPOCMAaTpuBaTh COLEpXaHWe CBOEro Kypca.
YyacTHuKaMm  Kypca Nerko  KOHTPOnupoBaTb  BblGop
mMatepuana no COAEPXaHulo, OTCReXuBaTb Temn U
NOCNeA0BaTENBHOCTb U3yYEHNs, YTO NO3BONAET BbiCTpee U
3 eKTMBHEEe JOCTUYb NOCTABMEHHbIX W3HAYanbHO Lienen
[23]. B oOwem cmbicne, UMDPOBLIE TEXHOMOTM AaKT
BO3MOXHOCTb  OBHOBPEMEHHO PacrpoCTPaHsTb KOHTEHT
LUMPOKOMY Kpyry monb3oBaTenen B noboe Bpems W B
nobom mecre.

JlononHuTenbHbIM NPENMYLLECTBOM OHMaH-06y4YeHMs
SBNSETCA OTCNEXWBaHWe MOCELLEHUA W BbINOIHEHHBIX
3agaHwii  negarorom, Gnarogaps  4emy  ynpowiaetcs
npouecc COCTaBIeHus OTYETOB  [EATENbHOCTY
00yyarLmMXCs 1 CHWKAETCS aAMMHUCTPATUBHAS Harpyska
Ha npenogasatens [37].

B 2000 rogy Gibbons A. ¢ coasmopamu onucan 6onee
«PEBOIOLMOHHBIAY ~ aCMeKT  AMEKTPOHHOTrO  0ByyeHus:
MH(OPMALIMOHHLIE TEXHOMOTMM NO3BONSAIT 3PDEKTUBHO
obyyaTb B3pOCMOE HACENeHue, KOTOpble WMEKT Yyxe
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OonpefieneHHblii  OMbIT, CBA3AHHBIA C  KOHKPETHbIMWA  MpefcTaBnseT  cobOi  YHWKanbHYl0  OCHOBY — Ans
noTpebHOCTAMM, YTO NPUBOANT K 6ornee aheKTUBHOMY U MERMUMHCKMX  pabOTHMKOB,  KOTOpble  PEerynsipHo
pe3ynbTaTMBHOMY ~ ODYYeHMIO W MpaKTUYECKOMY  CTamKMBaKOTC CO CHOXHBbIMU KIMHWUYECKUMM  CrydasiMu

npumeHeHno [37]. KauyecTBEHHO CO3[aHHbIN OHMAH-KypC
cnocobCTByeT MOTMBaLMM K Gonee akTMBHOMY 0BYYeHMIO,
pasBMBaET MHTEPAKTMBHOCTb YYalMXcs W  MOBblaeT
9(PPEKTUBHOCTb, KOTHUTUBHYI CMOCOBHOCTb M TMBKOCTb
cTuns obyyeHns. InekTpoHHoe obyyeHne umeet rnyboko
IMYHBIA NOATEKCT, TaK Kak YeroBek B OCHOBHOM YYWUTHCS,
MOTOMY YTO XOYET YYUTLCS U MMEET BbICOKYI0 MOTMBALMIO,
YTO 3acTaBnsieT ero ObiTb Gonee aKkTMBHBIM Y4aCTHUKOM
[24]. LUwndpoeoe 00yyeHMe M3MEHSIET  MPUBbLIYHYHO
NacCcuBHY10 Mozenb, OPWEHTUPOBAHHY!I0 Ha
npenopasatens, Ha 6onee akTUBHYIO U OPUEHTUPOBAHHYHO
Ha yyalluxcs, TeM cambIM yBenuumsas CTUMyn oByyeHus.
e MHTepakTMBHOCTb [aeT BO3MOXHOCTb NOAZEpkKWBaTh
nHTEpeC 0by4alolerocs M NpegocTaBisieT NOCTOSHHbINA
BOCTYN K CpeacTBaM Ans CaMOCTOSTENbHOM NPaKTUKW Ui
nosToperus. Clark D. B cBO€W CTaTbe NPUBOAUT apryMeHThI
B MOMb3y MHTEPaKTUBHOrO 0OyYeHus, pesynbTatbl €ro
nccnefoBaHus [oKasblat, YTO LMdpuBN3aLMs NoOMoraeT
Bonee apeKTUBHO B KpaTHaLLINE CPOKM, YEM C MOMOLLbIO
TPaAMLMOHHBIX METOLOB MOA PYKOBOACTBOM MHCTPYKTOpA.
U0 B CBOK OYEPEAb NPUBOANT K YMyYLLEHWNIO MOTUBALMN 1

NPOU3BOANTENBHOCTH. YueHukn «OHaNH»-KypcoB
AEMOHCTpUPYIOT ~ Bonee  BbICOKMA  KO3(hdMLUMEHT
COXpaHeHUs! 3HaHWA, U [OCTUXKEHWE KAYECTBEHHOrO

BnageHuss HeobxoaWMblx HaBblkoB [24]. WHTepakTuBHOE
obyyeHue npegnaraeT XenawwyuM YYuTbCS BO3MOXHOCTb
BbibOpa  pasnMyHbIX  OMUMA B COOTBETCTBUM  C
pasHooOpa3HbIMK CTUNSAIMM 00yYeHUs [64].

MpoekTHOE 1 An3aiiHepCKOe MblLneHne

OcHoBatenem MeToA0mnormmn [M3aiHepCKoro
mbiwneHus (OM) 3acnyxeHHo cuutaT [epbepma A.
CalimoHa [69]. Xots ewe B 1979 rogy TepmuH
«[u3aliHepckoe MblluneHney» ynotpebnsan bproc Apyep, oH
B CBoeil paboTe 3asBWN, YTO CyLIECTBYET MOLUHbIN
[V3aNHEPCKMA  CMOCOO  MBILMEHUS U KOMMYHUKaLK,
KOTOPbIA OTIUYHBINA OT 06LLEro Hay4HOro MbiwuneHus. C tex
Mop MHOTME Y4YeHble OKalamu BRMsHWE Ha pasBuUTME U
W3yyeHne AaHHOro crnocoba METOAOMNOrM M ynpaBneHNs.
Tak [onanb0 LoH B cBoeit pabote onucbiBaeT M kak
TEXHWYECKN paLMoHarnbHbIA npouecc [66]. Kpome Toro,
Jornet u Roth Ha3Banu au3aiiHepckuii cnocod MbllLNeHNs
coumanbHbiM, a Krippendorff B cBOIO 04epeab Nog4YepKHYN
€r0 KOMMYHMKATUBHYK) MPUPOZY M OTMETWI, YTO AAHHbINA
cnocob  MbILUNEHUS  MOXET  MOMOYb  MEAMLMHCKUM
paboTHWKaM an1s peleHus npobnem B npouecce paboThi C
nauueHTamu [42].

Tum BpayH XOpOLWO OMWChIBAET B CBOEN paboTe Tpu
aTana AM:

1) «BOOXHOBEHMEY, KaK 3Tan M3Ha4arbHO BO3HMKLIEW
NpoBnembl 1 BO3MOXHbIX BAPUAHTOB PELLEHNS);

2) «mpeaums» - pasBUTUE U YTOYHEHUE MAEN;

3) 9Tan  BHeApeHWs,  KOTOpoe  nmpeanonaraet
NPUMEHEHWE UTOrOBOrO peLleHns [16].
CylLecTBYIOT ~ pasfnyHble  Bapuauun  CTPYKTYpbl

MPOEKTHOTO MbILNEHMS, NPW 3TOM BO BCEX BapuaHTax
LOMyCTUM  rMOKMA  NpoLeCC B3aWMOCBA3M  3TanoB B
npouecce pelueHns npobnembl [28]. Pabota B komaHae U
MEXOUCLMNAMHAPHOe COTPYAHWYECTBO Heobxogumbl Ans
YCMELLHOrO peLueHns npobnem, npu 3Tom cam npouecc AM
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[36].

[3aiHepckoe MbllNeHWe C HegaBHUX nop Obino
MPUMEHEHO W B 3[PABOOXPAaHEHMM C UMbl ydyeTa
KMWUHUYECKMX Pe3yNnbTaToB M PAcXOHOB Ha AMArHOCTUKY 1
neyeHne naumeHta [32, 44, 50]. [penogasartenu
MEINLMHCKMX Y4ebHbIX YUYPeXOEHWA aKTUBHO BHEApSoT
MPOEKTHOE MBbILUNIEHNE B CBOM Y4eDHblE MMaHbl, 0 YeM
CBUOETENbCTBYOT psig paboT [45, 54, 74]. Manzini B cBoen
paboTe ONMWCbIBAET HaNPaBNEHHOCTb Ha AW3aliH B TaKuX
cthepax, Kak 3gpaBooxpaHeHne U obpasoBaHue, uTO
cornacyetcst ¢ paboToi, KoTopas pacnpoCTpaHseT Au3aiH
He TOMbko Ha pa3paboTKy OCHOBHbIX MPOLYKTOB, HO U Ha
counanbHble WHHOBALMM K yCToM4MBOCTL [48]. 3yueHue
nuTEpaTypbl M0 AAHHOMY HaMpaBMEHUIO MOKa3bIBAET, YTo
ucnons3oBaHue IM nonynsapHo B Takux AUCUMNNWHAX, Kak
OusHec, [Ou3aWH yCnyr, MOMWTMKA W KOHEYHO XXE B
30paBoOXpaHeHMM 1 0bpasoBaHWM  MEQULMHCKNX
pabotHukoB [60]. Baruck J. B cBoeit paboTe nokasbiBaer,
4TO NpenofaBaTeny MeauuuHckux BY3oB ucnonbaytot M
KaKk WHCTPYMEHT ynpaBneHus OByyeHnem, MeRULMHCKME
yyebHble nporpammbl  paspabaTbiBalTCA C  Y4ETOM
TBOPYECKMX U KpuTuyeckux Mmbicnein [9]. OM xopowo
NOAXOAUT ANS YAOBNETBOPEHUS 3TUX MOTpebHOCTEN, Tak
kak  KOHUenumW  [faHHoro  crocoba  MbllneHus
CNOCOBCTBYHOT PELUEHMIO MIIOXO MOCTABNEHHBIX, CIIOXKHBIX W
HeoObluHbIX 3apady. Farrell & Hooker nopuepkvBaroT
BaXHOCTb [AW3alHa M HaykW NS pelleHus nopobHbIX
npobnem, yTBepxaas, YTo «... METOL NPOEKTMPOBaHMS, Kak
W METOA HayuHbIX WMCCNENOBaHWA, SBNSETCH NPOSYKTOM
0bLLero 0CHOBHOTO KOTHUTWUBHOTO MpoLiecca 1 ynpaeneHns
nparMaTM4ecKMMn YCMOXHSIOLLMMM yCnoBusaMmy [35]. 3Tu
OYEBUAHbIE MPEUMYLLECTBA, HAPSAY C aKLEHTOM Ha Hayke
W Ou3anHe, MOryT OBbACHUTL PacTyLLee YMCNO Nporpamm
MeauuMHCKOro  0bpasoBaHus,  BKIYalWMX — obnactb
MbILLMEHMS O An3aliHe B cBOe 00yueHwe [54].

lapBapackas MeguuuHckas wkona B 2017  rogy
onucana MeTOR MPOEKTUPOBAHWS, OPUEHTUPOBAHHBIA Ha

CTydeHTa, [ANns  WHQOPMMPOBAHUS  MEAArormyeckunx
uameHeHnin [5], npu atom badgaH u ez20 Konneau
BbiCka3anucb 33  MCMOMb30BaHWe  AM3ANHEPCKOro

MbILUNEHNs Ans pa3paboTkn M BHEOPEHWUS TEXHOMOori
npenogasaqus 1 0byyeHns B MeaMUMHCKOM 06pa3oBaHum
[6]. OM moxeT ucnonb3oBaThCs Takke AN paspaboTku
yyebHbIX  nNnaHoB M mporpamM,  hOPMUPOBAHMS
OpraHW3aLMOHHbIX MPOLECCOB W NepenpoeKkTUpOBaHMS
y4yebHbIX nporpamm. Paccmatpusas obpasoBaHue, kak
OPUEHTMPOBAHHBLIA HA MONMb30BATENS MPOAYKT MMM
YCIyry, W VHHOBALMOHHBIA MOAXOA K pa3paboTke y4ebHON
nporpamMmbl, MOXHO HAATU HOBblE PELUEHWS PA3NMYHbIX
npobnem, croswmx neped obpa3oBaHueM pabOTHMKOB

3gpasooxpaHeHust.  Kak  oTtmevaet CalmoH  (1996),
WHTENNeKTyanbHas LesATENbHOCTb, npou3BogALLas
MaTepuanbHble  apTediakTbl,  MPUHUMMWANBHO  He

OTIMYaeTCA OT TOW, KOTOpas MpEeanuChIBAET JeKapcTBa
BonbHoMy nauueHTy [69]. OueBWMOHO, YTO CyLIECTBYHOT

BO3MOXHOCTM ~ ONS1  W3yYeHWs  B3aUMOCBSI3aHHOCTU
AM3aAHEPCKOro MbILWNEHNS 1 00pa3oBaHUst MEeOMLMHCKMX
pabOTHMKOB, YTO MNOOYEpKMBaAEeT HEeobXoaumMocTb U
BO3MOXHOCTb ~ [aribHeWnX  MCCNeaoBaHuin,  KoTopble
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OBBSACHAT MOTEHLMarbHYK Poflb 3TOr0 MeToga B 06yyeHum
W NpaKTUKe 304paBooXpaHeHns [22; 63].

3aknioyeHune

M3yyeHne achekTMBHOCTM 06pa3oBaHus SBNSETCS
CMOXHbIM, HO Mbl JOITKHbI ObITb B COCTOSHW BbINOMHSATH
nccregoeaHms  Gormee  BbICOKOTO  KayecTBa, YeM  Te,
KOTOPbIE PacCMOTPEHbl 34eCb, 0COBEHHO MpW CpaBHEHMU
MeTofoB ynpaBneHus. Kak nokasan Haw  0630p,
HeobxoguMO nydlle onpegenatb MeToq obyyeHus u
KOHTPONMPOBAaTb TO, 4TO Ha CamMOM Aene MpoMCXOgwT B
obpasoBaTenbHOA  MpakTuke. Mbl  HaWMM  HECKOMbKO
COOTBETCTBYHLLMX UCCIIEA0BaHUIA Pa3nMYHOroO kavecTsa. B
Hawen paboTe paccMaTpuBaKOTCA HECKOMNbKO CnocoboB
obecneyeHns 3chheKTUBHOCTM NPOrpamMM OLIEHKN, BKMKOYas!
MCMONb30BaHWE NPaBUIbHON KOMBMHALMM METOAOB OLIEHKM
W rpoBedeHve TwaTenbHoro otbopa M 0byyeHus
akcnepToB. Kpome Toro, B 0B3ope oTmevaertcs, YTo Ans
peanu3aluy CBOEro MOTEHLMana B KayecTBe ABUXYLLEN
Cunbl B Pa3BUTUM CTaXEPOB, KA4eCTBEHHOM Yxode U
BesonacHocTM  nauueHToB  TpebyeTcs  apdekTnBHOE
ynpaBneHne MHGopMaLmein U JOKYMEHTNPOBaHWE, a Takke
MOCTOSHHOE PAaCCMOTPEHWE MyTE# YMyYleHUsi CUCTEMbI
oueHku. BoamoxHO, 4TO B Hawem 0630pe NpoMyLLeHb
HEKOTOPbIE COOTBETCTBYHLLME CTaTbM, Mbl MCMOMNb30BANN
pa3HoobpasHble 6a3bl AaHHbIX MO npodeccusm B cdepe
0bpa3oBaHNs W 30paBOOXPaHEHUS ANS MUHAMM3ALMKM 3TOrO
pucka. HecMoTps Ha HekoTopble orpaHuyeHus, 063op gaeT
npescTaeneHne 06 MCMONb30BAHWM Pa3NNYHbIX METOLOB
YNpaBneHust Ha CerogHsilHWiA OeHb ans obpas3oBaHus
MeaNUMHCKMX PaboTHWKOB. JTO MCCNEnOBaHUE BbISIBUMO
HebOMbLLYIO, HO COBPEMEHHYI0 NUTEPATYPY, CBA3AHHYKO C
[V3aNHEPCKAM MbILLNEHNEM W 0Bpas3oBaHWeM B obnacty
3npaBooxpaHeHus. Mbl Hageemcs, yto aToT 0630p Gyger
cnocobCTBOBATb MPOABIKEHWIO OU3ANHEPCKOTO MbILLSIEHMS
C LUenblo BbISBMEHNS MEPCNEeKTMBHbLIX PEeLUeHnn LN
Pa3BUTUSI HABbLIKOB peLUeHMst Npobnem y HaunHaoLmx 1
NMPaKTUKYIOLWWX  MEeAMLMHCKMX — pabOTHWMKOB, — CO3haHMs
nporpaMm 1 y4ebHbIX NpOrpamm, OTBEYAKOLLMX HALLMM
obpasoBaTenbHbIM NOTPEOHOCTAM, U YNyJlleHus yxofa 3a
nauueHTamn B yCrioBusix Bce 6onee CROXHOA CUCTEMbI
30paBOOXPaHEHNS.
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Pestome

AKTyanbHOCTb: ANnepruyecknin pUHAT — pacnpocTpaHeHHOe 3aboneBaHWe BEepXHUX AbIXaTenbHbIX NyTeW, KOTOpoe
HaHOCMT BOMbLLON YiLepb KauecTBy KWU3HWU NALMEHTOB U HEPEAKO OCTAeTCs He AWarHOCTMPOBAHHbIM, YTO Npeaonpeaenset
HENpaBUIbHOE NEYEHME 1, Kak CreaCcTBIe, YTSKeNeHNe COCTOSHUS W Pa3BUTUE OCTOXHEHWI.

Mpu 3aboneBaHMsAX BEPXHNX [blXaTembHbIX NYTel YBENMYMBAIOTCA COLepkaHue 303MHOMUIOB B KPOBM. J03MHOMNIbI
COfepXaT HeCKOMNbKO OCHOBHbIX BenkoB, Hanbonee M3BECTHLIM U3 KOTOPbIX SBASETCS 303NHOMUMBHBIN KaTUOHHBIA BEmnoK.
O03NHOMUIBHBIN KAaTUOHHBIN Benok B NoCneaHee BPeMs YacTo ONpenenseTcs napannenbHo ¢ 303MHOMMAnER KpoBK Npu
annepruyeckux 3aboneBaHnax BEPXHNUX AblxaTembHbIX MyTei, a Takke NCMOoMnb3yeTcs AN MOHUTOPUHTA 3TUX 3abonesaHni.

Lenb: [poaHanuanpoBatb CTaTbi, OMUCHIBANOLME WMCCAELOBAHUS YPOBHS 303MHOMWUNBHOTO KaTUOHHOTO Oenka u
cofepxaHns 303MHONIOB B Ha3anbHOM CEKPETE, CIIOHE W CbIBOPOTKE KPOBM Y BOMbHBIX annepriiyeckum pUHUTOM.

Crparterusi noucka: nomck nutepatypbl 6bin OCYLIECTBNEH B 3MEKTPOHHbIX Basax PubMed, GoogleScholar u e-library
MO KMKOYEBbIM CroBaM (303MHOUMBHBIN KaTWOHHBIN 6emnok, 903MHOUNbLI, annepriyecknia puHuT). TnybuHa noucka
coctasuna 10 net (c 2008 no 2018r). PeneBaHTHble paboTbl, OTpaxaroLme XxapakTepucTuki npobnembl Bbinm NpUHATLI ANS
onucaxus B 063ope.

PesynbTatbl: AHanu3 cTaTeit nokasan BaXHOCTb WMCCEOOBAHUS YPOBHA 303MHOMMIBLHOMO KaTMOHHOrO Oenka B
Ha3anbHOM CEKpeTe, CIIOHE W CbIBOPOTKE KPOBY y BONbHbIX annepriyeckum puHuToM. KB MOXeT akTMBHO CMOMnb30BaThbCs
B AMarHOCTWKe annepruyecknx 3abonesaHui, oueHkax neyebHoro addekta B kayectse bromapkepa. OpHako, He cmMoTps
Ha MHOrOYWCMEHHbIE WUCCrenoBaHns B3auMoCBA3N noBbiweHns OKB npu annepruyeckoM puHWUTe, Ha OaHHbIA nepuog
BPEMEHM 0CTaeTCs Mano M3yyeHHbIM Bonpoc koppensuum yposHs KB ¢ TskecTbio 3abonesanms.

BbiBog: Takum 0Bpa3om, anneprideckue 3aboneBaHUs gbiXaTenbHbIX NYTEH, Takve Kak annepruyeckiin pUHMT U actma,
SBNAKOTCA TECHO CBA3AHHBIMA C 303WUHO(MNAMK, KOTOpble WH(UILTPUPYIOT MECTHY0 TkaHb. OKB MOXeT aKkTuBHO
MCMONb30BaTLCA B AMArHOCTUKE annepruyeckux 3aboneBaHuii, oueHkax nevebHoro apdpekta B kavectse Buomapkepa.
OpHako, HM CMOTPS Ha MHOTOYMCIIEHHbIE UCCREnoBaHNa B3anMocBsA3n nosblweHns KB npu anneprnyeckom puHuTe, Ha
AaHHbII Nepuog BPEMEHM 0CTaeTCs Mano U3yyeHHbIM BOMPOC koppensuun yposHs KB ¢ TsxecTblo 3abonesaHus.

Knroyeenie cnosa: 503UHOGUIBHBIL KAMUOHHBIU 610K, 303UHOUIIbI, annepauYeckuli puHum.
Abstract

EOSINOPHILIC CATIONIC PROTEIN IN PATIENTS
WITH ALLERGIC RHINITIS

Marina R. Izmaylovich1, Meruert A. Gazalieval, Natalia E. Glushkovaz,
Gaziza T. Abuoval, Bayan K. Kasymbekova', Bibigul S. Koshkarbaeva?

L NPJSC «Medical University of Karaganda», Karaganda, Republic of Kazakhstan;
2 NPJSC «Medical University of Semey», Semey, Republic of Kazakhstan.

Relevance: Allergic rhinitis is a common disease of the upper respiratory tract, which causes great damage to the quality
of life of patients. Allergic rhinitis often remains undiagnosed, resulting in improper treatment. As a result, patients experience
severity of the condition and development of complications.

In upper respiratory tract diseases, the content of eosinophils in the blood increases. Eosinophils contain several major
proteins, the best known being eosinophilic cationic protein. Eosinophilic cationic protein (ECP) often defined with blood
eosinophilia in allergic upper respiratory tract diseases. Furthermore, eosinophilic cationic protein is use for monitor allergic
diseases.

Objective: To analyze articles describing studies of the level of eosinophilic cationic protein and the content of
eosinophils in nasal secretions, saliva and blood serum in patients with allergic rhinitis.

39
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Research strategy. Literature was searched in the electronic databases PubMed, GoogleScholar and e-library for
keywords (eosinophilic cationic protein, eosinophils, allergic rhinitis). The search depth was 10 years (from 2008 to 2018).
Relevant works reflecting the characteristics of the problem were taken for description in the review.

Results: An analysis of the articles showed the importance of studying the level of eosinophilic cationic protein in nasal
secretions, saliva and blood serum in patients with allergic rhinitis. ECP can be actively used in the diagnosis of allergic
diseases, evaluating the therapeutic effect as a biomarker. However, despite numerous studies of the relationship between
increased ECP in allergic rhinitis, the question of correlating the level of ECP with the severity of the disease remains little
studied.

Conclusion: Thus, allergic respiratory diseases, such as allergic rhinitis and asthma, are closely related to eosinophils,
which infiltrate local tissue. ECP can be actively used in the diagnosis of allergic diseases, evaluating the therapeutic effect
as a biomarker. However, despite numerous studies of the relationship between increased ECP in allergic rhinitis, the
question of correlating the level of ECP with the severity of the disease remains little studied.

Key words: eosinophil cationic protein, eosinophils, allergic rhinitis.
Tywingeme
ANNEPrusinbik PUHUTI BAP EMAOAENYWINEPAE
JO03UHOUNBbAI KATUOHADbI AKYbI3

MapuHa P. Uamannosuul, Mepyepr A. N'asanuesal, Haranea E. Mlnywkosaz2,
Fasmsa T. AbyoBa', BasH K. Kacbim6ekoBa', Bubiryn C. Kowukap6aesa

1 «Kaparangbl MmeauumHansik yHuBepcuteTi» KeAK, KaparaHabl k., Kazakctan Pecny6nukachbi;
2 «Cemeii KanacbiHbIH MeguuuHanblK yHuBepcuteTi» KeAK, Cemen K., KaszakctaH Pecny6nukachbl.

©3eKTiniri: ANnepruanblk PUHNT - KOFapbl TbIHbIC any XongapblHbIH KeH TapanfaH aypybl, On HayKacTapablHi eMip
CYPY canacblHa YIKeH 31siH KeNnTipefi xaHe xui aHblKTanmaraH 6onbin Kanaasl, 6yn AypbIC eMec eMAenreHiH anablH-ana
aHbIKTaabl XOHe COHbIH canfapbiHaH XarfanablH aybipraybl XoHe ackbiHynapablH JaMybiHa anbin Keneai.

JKofapfbl TbIHBIC any xongapbiHbiH aypynapbl kesiHoe KaHharbl 303vHodungep menwepi aptadbl. Jo3uHODUNAEp
OipHewe Heri3ri akybl3gapaaH Typagbl, onapablH €H TaHbiManbl 303vHOUNbAI KAaTMOH aKybisbl Gonbin Tabbinagbl.
O03NHOUNbBAI KAaTUOHAbIK aKybl3 COHFbl yaKblTTa KOFapfbl ThIHBIC any XOnAapbliHbIH, anneprysanbik aypynapbl kesiHae
KaHHbIH, 9031MHOUIMACLIMEH KaTap aHblKTanagbl, COHAal-aK oCbl aypynapabiH MOHUTOPWHII YLUIH naiganaHbinagbl.

Makcatbl: Anneprusnblk puHnTi 6ap emgenyluinepae 303vMHOMUIbAI KAaTUOHABIK aKybI3ablH AEHreMiH XoHe MypbIH
CceKkpeLusanapblHaarbl, Cinekeil MeH KaH CapbICyblHOaFbl S03MHOMUNAEPHIH KypambiH 3epTTey Typanbl Makananapabl
Tangay.

IspeHy cTpaterusicbl: opebuettepai isgey PubMed, GoogleScholar anekTpoHAbIK KiTanxaHanapbiHha xoHe
SNEKTPOHAbI KiTanxaHaga KinT cesaep (903MHOMUNbAI KaTMOHABIK aKybl3, 303NHOMUNAEp, anneprusnblK puHIT) 6obIHLWA
Xyprisingi. 13pey TepeHairi 10 xbin Gongbl (2008 xbingaH 2018 xbinFa gewiH). Wonyga cunatray yiliH MaCeneHiH,
cunaTTamanapblH KOpCeTeTiH TUICT XYMbICTap anbiHabI.

Hoatuxenep: Makananapgbl Tangay anneprusnbik puhuti 6ap HayKacTapaaFbl MypbiH CekpeLmsanapbiHaars!, Cinexken
MEH KaH CapbiCyblHAaFbl 303WHOMMNbAI KaTUOHOBIK aKybl3 AEHreniH 3epTTeydiH MaHbI3abinbiFbiH kepceTTi. ECB-Hbl
anneprusanblk aypynapabl AuarHoctukaga OenceHai konpaHyra 6onagbl, TepaneBTik ocephi Guomapkep peTiHae
Garanaigbl. Anarga, anneprusnbik puHUT kediHgeri EC xofapbinaybl apacsiHgaFbl 6ainaHbICTbl 3epTTeyre KapamacTaH,
ECB peHreiiH aypyabiH ayblpnbiFbiMeH BainaHbICTbIpy MaCcenec a3 3epTTenre.

KopbITbiHabl: Ocbinaniua, anneprusinblk puHAT XoHe acTMa CUSKTbl ThIHBIC anneprusnbiK aypynap XeprinikTi
TiHOepre eHeTiH 303uHOMNAepMeH ThiFbl3 GainaHbiCTel. ECB-HbI annepruanblk aypynapabl guarHocTukaga benceHgi
KonpaHyra 6onagpl, TepanesTik acepai Guomapkep peTiHoe Garanmangbl. Ananga, anneprusinblk puHWT kesiHgeri EC
KOoFapblnaybl apacbliaafrbl BainaHbiCTbl 3epTTeyre kapamacTtad, ECB geHreitiH aypyablH ayblpnbiFbiMeH GaiinaHbICTbIpy
Maceneci a3 3epTTeNreH.

Knrouesbie crnosa: 303uHoguib0i KamuoHObIK aKybi3, 303UHOUIAED, annepeussibiK PUHUM.
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AnnepruyeckMn pUHUT — XPOHWYECKoe 3aboneBaHue
Cnm3ucTon 060MOYKM NOMoCTM Hoca, 0BYCMOBNEHHOE
ceHembunusaumMen K WHransuMOHHbIM annepreHam, npu
KOTOPOM BOCMaNMTENbHBIN MPOLECC BEPXHNX AbIXaTeNbHbIX
nyTeil CoXpaHsieTcs B TevyeHWe MHorux net [4]. Mepsble
ynomuHanne 06 AP otHocsTes k 131-210 rr.H.9., korga ans
o0o3HayeHust BbldeneHWA U3 Hoca Bpady [aneH
1CNOMb30Ban TEPMUH «KaTapy.

B cootBetctBMM ¢ ARIA 2008 ropa AP
knaccudpmumpyeTcs Ha NHTEPMUTUPYIOLLMIA "
nepcucTupytowuit - annepruyecknin  puint  [17].  [aHHas
KnaccudukaumMst  OCHOBaHa Ha  MPOLOMKUTENbHOCTU
nposiBneHus cumntomoB AP. Cpeau npounx MOXHO
BbIJENWUTb 3aMOXEHHOCTb HOCA, YMXaHWe, 3yd B HOCY,
pUHOpEes, @ Takke OOMONHUTENbHbIE MPOSIBNEHUS B BUAE
neplweHus B Topre, CresoTeyeHns, ronosHon Gonw,
cnaboctu n cyxoro kawns [3, 6].

OnUOeMM1onorniyeckine MCCreaoBaHmus, NPOBEAEHHbIE B
nocrnegHvWe rogbl, CBWAETENbCTBYIOT O CYLYECTBEHHOM
YBENMWUYEHMM pacnpocTpaHeHHocTn AP Bo Bcem mupe. B
KasaxcraHe Habriogaetcs Ta e TeHgeHumsi, 0cobeHHo B
ropofax C BbICOKUM YPOBHEM @HTPOMOTEHHOTO 3arpsi3HEHNS!
atmocbepbl. OfHAKO 3NMAEMMONOTMYEcKMe [aHHbIE Mo
3abonesaemoctn AP B Pecnybnuke KasaxctaH JOCTOBEPHO
ABNSIOTCA 3aHWKEHHbIMU, OTO MOXET CBUAETENbCTBOBATb
nbo o runoauarHoctuke AP, nnbo o HenomnHow
cTatuctuyeckon  Bbibopke  uccnepoBaHus.  Cpegm
BO3MOXHbIX MPUYMH Ha3bIBAKOT MO3AHIOI0  MOCTAHOBKY
avarHo3a AP. B ocHoBHOM, amarHo3 AP crtaButca k 6-7
rogam, xoTs nepsble cumntombl AP MoryT HabmtogaTbes y
2-3-neTHUX geTten u pgaxe y geten 1 roga xusnu. MNoatomy,
B HacToslllee BpeMsl OYeHb akTyanbHa CBOEBPEMEHHast
puarHoctuka AP v Bbibop ageksaTHon Tepanum [1].

C kaxgbim rogom 3abonesaemoctb AP pacTeT BO BCEM
MVpe U BIUSIET Ha KAYECTBO XM3HM NaLMEHTOB. 10 fJaHHbIM
PETPOCMEKTUBHOMO MCCreaoBaHus, npoBeaeHHoro B CLUA,
pacnpoCTPaHEHHOCTb annepruieckoro puH1Ta CocTaBnsieT
19,9%, no coobLieHNAM NaLuWeHToB, PUHUT Y B3POCMbIX B
HacTosiee Bpems npesbiwaet 30% BO BCEX BO3PACTHbIX
rpynnax, a AWarHOCTUPOBaHHbIA BPayoOM annepruyeckuii
PUHUT Yy B3pocrbIx npesbiwaet 14% [9, 20, 35].

HayuHble uccrnegoBaHust nokasanu, yto AP siBnsieTcs
YaCTbl0  CMCTEMHOTO  BOCManMTeNbHOrO  npolecca,
acCOLMMPOBAHHOMO ¢ TakuMW 3aboneBaHUsIMU Kak actMa,
PUHOCUHYCUT M annepriyecknii KoHbioHKTMBNT [17]. Kak
HaM M3BECTHO, amnmepriiecknin puHUT W BpoHXManbHas
acTMa  sBnsTcA  3aboneBaHuaMKM  KOMOpPOMAHOrO
xapakTepa. Wtak, 85% nauueHToB ¢ GpoHXManbHo acTmMoi
cTpagatot conyTcteylowmm AP, B To Bpems kak y 40%
naumeHToB ¢ AP Habniopaetcs, nmbo paseuBaeTcs €O
BpemMeHeM  OpoHxuanbHas actma  [19].  Bbicokas
3aboneBaemMocTb GpOHXMANbHOM acTMoil 3admKcpoBaHa
cpeou niofen ¢ nepcucTupylowmuMm 1 Taxensim AP [17].
KauyectBO wn3HM OOMbHbIX C annepryeckuMm PUHUTOM
(0cobeHHO C nepcucTUpYHOLLIM) MOXET BbITb XyXKe, Yem y

OOnMbHbIX € NEerko M [axe CpemHel  CTeneHbro
OpOHXManbHoit acTMbl [2].
Llenb. [lpoaHanuavpoBaTb CTaTbi, OMKCHIBAKOLME

nccnenosaHnsa ypoBHA 303MHOd)MﬂbHOFO KaTUOHHOrO Gernka
1 coaepxaHna 303I/IHOCpI/IJ'IOB B Ha3anbHOM CeKpeTe, CoHe
1 CbIBOPOTKE KPOBU Y O0onbHbIX annepruyeckum pUHNUTOM.
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Crparerusi noucka.

Hamu 6bin npoBedeH aBTOMATU3WUPOBAHHBIA MOWCK
PEneBaHTHbIX ~ WCTOYHWKOB MO KMIOYEBbIM  CrOBam
903NHOUMBHLIA  KAaTWOHHLIN  BEenok,  303MHOGUIbI,
annepruveckuin puHUT B HayuHbIx 6asax PubMed, e-Library,
a TaKke py4Hoit nouck B cucteme Google Scholar. [my6uHa
nomcka coctasuna 10 net (c 2008 no 2018 r).

McToYHMKkM oTOMpanucb B COOTBETCTBUKM C 6a3oBbIM
KOHTEKCTOM uccnefoBaHus. [peumylLectBo 0TAaBanoch
nybnukaumsm B PELEH3VPYEMbIX W3OaHUAX W MpU WX
OTCYTCTBWM NYBNMKALMAM «Cepoi NUTepaTypbIy.

Ha nepBom atane 6bin 0TobpaH 06LLMin MaccuB cTaTen,
u3  Kkotoporo  Obinn  OTCUNbLTPOBaHbI  Haubonee
NoaxoZsLLne no KMoYeBbIM CI0BaM M KOHTEKCTY.

Ha BTOpOM 3Tane nNpon3BOQUNCA aHanu3 UCTOYHMKA W
BblgeneHne MHGOPMaLMOHHLIX 6MOKOB, B NoOCneacTBum
MCMOMb30BaHHbIX B Ham1caHum 063opa.

Kpumepuu ekmto4eHus: Hamm He BbINO CTPOro 3aaaHo
KPUTEPUEB BKIIOYEHWUS MaTepuanoB B NUTepaTypHbIi
0630p, KpOMe MCMOMNb30BaHUS MaTepPUarnoB MO KOHTEKCTY U
Mo 3KCMEPTHOMY aHanuay uccrefoBatens, Tak Kak Mbl He
WMenu MomnHOro [focTyna K 0asam JaHHbIX NnaTHOM
nuTEpaTypbl, @ Takke K PYKOMUCAM, HaXOLALMXCA B
4acTU4YHOM [OCTYMeE.

Kpumepusivu  ucknroyeHuss ctanu  CTaTbi  HW3KOTO
MeTOZ0MOrNYECKOro KavecTaa.

Pe3ynbTatbl uccnegoBaHus.
B mexaHu3me pa3sutus AP MOXHO BblgENUTb PaHHIOW
W NO3OHIK (Dasbl annepruyeckon peakuun. B paHHOM

npouecce MPUHUMAKT  y4acTWe  PasfnNuHbIE  KNETKM
MMMYHHOM — CUCTEMbl W LWTOKMHbL. PaHHss  hasa
HauMHaeTcs ¢ mpouecca  CeHcubunmsauuu  nocne

nonagaHus annepreHa B OpraHuaMm. [eHApuTHble KneTku,
pacronoXeHHble B CIM3WUCTON 060M04Ke, 3axBaTblBatoT
annepreH 1 BbIMOMHAKT POfb AHTUIEH-MPE3eHTUPYIOLLX
kneTok. [lanee AeHOPUTHbIE KNETKW NepefaloT annepreH T-
nMM@OLMTaM M HauMHaeTcs  npouecc  CTUMYNALMW
BblpaboTkm T-xennepoB 2 Twna, KOTOPbIE CEKPETUPYIOT
nHTEpnenkuHbl 4, 5, 1 13 {17, 38].

VHTEpnenkuHsl BMINAIOT Ha BbIpaboTky
UMMyHOrNoByNMHOB knacca E, KoTopble CBSA3bIBAIOTCH C
BbICOKO-adh(MHHBIMK peLienTopamn 6a30nioB M TyuYHbIX
KNeToK, B pesynbTaTe Yero BbIAENSIOTCA MeauaTophbl
BOCManeHus, Takue Kak ructamiH, TpunTasa n xumasa [3).

Takum obpasom, HacTynaeT pasa pasBuTUS paHHEro
annepruyeckoro OTBETA, XapaKTEPU3YOLLAACA YMXaHWEM,
PUHOPEEit 1 3yaoM.

OcHoBHas dyHKUMS WIT 4 coCTOMT B NepeknoyeHun
cuHTesa IgGl Ha cuuTes IgG4 u IgE. CoBMecTHO € Apyrvmu
UMTOKMHAMKM  cnocobCTByeT — mponudepaumy  TKaHEBbIX
Basounos.  Ycunmeaetr  npormdpepaumto  B-knmetok,
MOBbILLIAET 3KCMpeccuto pelenTopa k Fc-parmenTty IgE Ha
Ba3ounax 06oux TUNOB, YCUNMBAET JKCIPECCHMI0 MOSIEKYN
IKI knacca Il Ha B-knetkax u makpodparax [40]. WUII-5
WHAYLMPYET anddepeHLMpoBKY, aKTUBALMI0 U XEMOTaKCHC

303vHOGUNOB,  MOBBLIWAET WX  XW3HECMOCOOHOCTD.
Yeunuaet nponudepaumio M- audpdepeHumnposky  B-
numcoumTos,  uHayumposaHHylo  WI-5.  loBbiwaet

npoaykumio Ig E u akcnpeccuto peuentopa K Hemy Ha
303uHocunax [16]. MN-13 nosbiwaeT cuHTes UI1-4 n Takum
obpasom ycunuBaeT BCe 3pdekTbl, cBA3aHHblE ¢ WI-4;
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YBENMWYMBAET  KONMYECTBO B-numdpoumToB, ycunueaet
cuHTe3 IgE u 1gG4, nosbiwaet akcnpeccuto CD23 u
monekyn Kl knacca Il Ha membpaHe B-numdouuTos.
CHuxaeT (yHKLMIO MOHOLMTOB-MaKpodharos, B TOM YnCneE,
NoAaBnseT  MPOAYKUMIO MMM MpOBOCMANMTENBHBIX
UMTOKWHOB [2, 16].

[anbHeWluee BOBNEYEHWe B BOCNANMMTENbHBIA MPOLIECC
KNeTok WMMYHHOM CUCTEMbI, TakuMX Kak 903MHOGUIbI,
6asocunbl, Makpodarh U HerTpounbl, NPUBOAUT K
BbICBOOOXIEHMIO Ba30aKTUBHbIX MeamaTopoB,
obycnaenuBas a3y NO3QHEN anmneprnyeckon peakuuu.
Pa3sute MO3QHEr0 annepruyeckoro OTBETa  MOXET
nposBuTeCA  cnyctd 4-12 yacoB nocrne KOHTakTa ¢
annepreHoM UM coxpaHsetcs g0 24 uvacoB Ge3s
LONONHUTENBHOTO KOHTaKTa ¢ HuM [19, 36].

BaxHo Takke otnuyatb AP OT pUHWTOB, BXOASALLMX B
Tpynny  HeannepruyeckMx  PWHUTOB,  TakuMX  Kak
Ba30MOTOPHbIA, MHPEKUMOHHBIA, MEAUKAMEHTO3HBIA 1
ropmMoHanbHblit puHUT [9]. OrpoMHYI0 porb B AMArHOCTMKK
annepruyeckux PUHUTOB wrpaeT cbop aHamHesa, rae
HeoOxogumo  obpallatb  BHUMaHMe Ha  [ABHOCTb
3aboneBaHusl, CE30HHOCTb, CYTOUHYI LIMKIMYHOCTb, CBSA3b
co cneymguyeckumm " Hecneuuduieckumm
npoBoLMpYOLLMMM  chakTopamm,  NPOECcCHOHamNbHbIMU
BPEOHOCTAMM 1 3PPEKTOM OT MeaukamMeHTOB [6].

B «knuHuke uHTEpMUTTMPYIOWeEro AP xapakTepHo
BHE3aMHOE Hayano M [OCTaTOMHO BbIPAXEHHBIA OTeK
CRM3ncTon obonoykm Hoca n HOCOIMOTKM.
MpogpomManbHbIMM SBREHMAMU MOTYT ObiTb 3yf, YnMxaHue,
3aM0XEHHOCTb Hoca. AnnepreHbl MPOHKKAIOT B HOCOTTOTKY,
BbI3bIBaOT 3y Heba, OTeK CM3nCTo 0B0MOYKM, YnxaHue,
BblgeneHune cnuau. [ns anneprayeckoro puHuTa TUMWYHbI
3Ha4NTENbHbIE CMN3NCTbIE MMM BOASHUCTbIE BbIAENEHMS,
3aTpyOHEHWe [AbiXaHWs, Bbl3BAHHOE OTEKOM CIM3UCTOM
obonoukn.  KnuHudyeckue nposiBnieHus  MoryT  BbiTb
MasioBbIPaXXEHHBIMM W OTPaHUYMBATLCS, FaBHbIM 0Bpasom,
ymxaHWeMm no ytpam nocne cHa. MoxeT 6biTb 3yg Bek u
cnesoteveHne. KoHbtoHkTMBMT Oonee  TunmdyeH ans
MOMNM1HO30B. Habniogaetcs MOBbILUEHHAS
YYBCTBUTEMNBHOCTb CMIN3UCTON OBONOYKM K OXMaXAEHWIO,
nbinv, peskum  3anaxam. [epcuctupyrowmin - AP
MOCTENEHHOe Hayano C TeX Xe CUMNTOMOB. Y GOMbHBIX C
nepcucTupytolum AP CTeneHb KOHTaKTa C annepreHamu
MeHsieTCsl B TEYEHWE TOAA M B OTAENbHbIE NEpUOfbl OHa
MOXeT ObiTb Hu3koW. OpHako faxe npu OTCYTCTBUK
CUMNTOMOB Yy 3TUX MaLWEHTOB COXPaHsIeTCs BOCMarneHue
cnuaucTorn obonoukn Hoca [7].

J03MHOUNbHBIN KaTUOHHbIN Genok.
XapakTepucTuka, CBOMCTBa, Guonoruyeckne agekTbl.

B HacToswee Bpems Gorbluoe BHUMaHWe yaensercs
MCCNERO0BaHNI0 PONN 303MHOCUITBHOTO KaTMOHHOIO Gernka B
passuTmn pasnuyHbIX 3abonesaHui. MHorumm
u“ccnefoBaHNAMI JOKA3aHo, YTO AOCTOBEPHLIM MapKEPOM
annepruyeckoro  BOCMAneHUs  CYMTAeTCs  MOBbILLEHNE
303NHOUINOB.  JO3MHOPUIMIO MOXHO ONpefensTb B
CbIBOPOTKE KPOBM, MOKPOTE WNW Ha3anbHOM CekpeTe B
3aBMCUMOCTH OT xapakTepa 3abonesaHus [8].

3penble  303MHOGMNBI  — 3TO  KPYNHbIE  KNETKM
anametpoM 18-20 MKM C CErMEHTMPOBaHHbIM SApoM. OHu
copepxart KpynHble rpaHynbl, HasblBaeMble

CI'IGLU/I(*)I/NGCKVIMVI, Mnn BTOPUYHBIMU, a TaKxe elle Tpu
TMna rpaHyn — nepBuYHble, MenKue rpaHynbl U nunuaHble
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Tenbya [8].  OCHOBHbIMMA  KOMMOHEHTaMM  KPYMHbIX
(cneundunyecknx)  303MHOUMBHBIX  PaHyn  ABNSKOTCS
[MaBHbIN LLEMNOYHON Benok, 303NHOMUMbHBIA KaTUOHHBIN
Benok, 303uHOUIBHAs Nepokcuaasa M HEMPOTOKCUH,
NPOUCXOAALLMA U3 303uHOMNoB [11].

OKB sBnsetcs 0ObLEKTMBHLIM MapKepoM aKTUBaLuu
a03nHocpunoB. OH coctaensetr 70% ot Bcex Oenkos,
npoayunpyembix 3o3uHodunamu [5]. Cuntes OKb B
OCHOBHOM OCYLUECTBNSIETCS TKAHEBLIMM 303UHODUNAMU 1
3anyckaeTcs yxe Ha CTagum 0bpasoBaHusi NPOMUENOLMTOB.
AKTVMBaUMs [aHHOTO Mpouecca OCYLWECTBASETCS ABYMS
nyTamu. AHTUrEH-3aBMUCUMAs aKTMBaUMs MpOTEKaeT ¢
yyactmem ummyHornobynuHos G u A, a aHTureH-
HesaBuCMMas — Mnpu y4actum €3 W C5 KOMMOHEHTOB
koMnnemeHTa. Takke M3BECTHO, YTO HENTPOGUNbI UMET
cnocobHocTe Kk 3axBaTy OKB 13 OkpyxarwoLero
MpOCTPaHCTBa, MPW 3TOM CaMW €ro He CUHTE3WpYHOT.
HanpoTtus, MoHOUWTbI MOryT cuHTe3npoBatb OKB, HO ux
CNOCOBHOCTb K CMHTE3y TepseTcs B mpouecce
MakpodaranbHoi anddepeHLposkm [3341].

OKb obnapaetr psimom  Guonornyecknx  3dheKToB,
BKMloYass  aHTMDaKTepuanbHylo,  aHTMnapasuTapHyo,
HEMPOTOKCUYHYID M MPOTMBOBUPYCHY  @KTUBHOCTb.
LIMTOTOKCUYHOCTb B OTHOLUEHWM reNbMUHTOB 0BYCroBneHa
WX CMOCOBHOCTBID BCTpaMBaThCs B MeMOpaHy KneTok
reNbMWHTOB U HapyllaTb WX LieNoCcTHOCTb. BaxHas ponb
LMTOTOKCMYHOCTW COCTOMT B  3aliuTe oOpraHusma oT
MHOTOKMETOYHbIX ~ MapasuToB  MyTEM  BHEKETOYHOrO
uuTonusa. poTUBOBMPYCHAs 3aLuuTa W HEMPOTOKCUYECKASs
aKTWBHOCTb  OMPEAENSIOTCS  aKTUBHOCTBIO — PepMeEHTa,
pacuiennstowero puboHyknenHosyto kucnoty [8]. Kb
MOXET OKa3blBaTb TOKCUYECKOE AEACTBME Ha COBCTBEHHbIE
TKaHW opraHuama. bbimn  nposefeHbl  MccnenoBaHus
HempoTokecuyeckoro adppekta KB Ha moasr. [MonyyeHHble
AaHHble nokasamu CBA3b onocpenoBaHHoro genctaus Kb
yepes COCyAbl TOMOBHOMO MO3ra, HO He €ro npsmoe
HEMpOTOKCMYECKOE BO3JENCTBME Ha MOo3r. MexaHuam
BnusHue OKB Ha cocydbl 3aknioyancs B HapylleHuu
roMeocTasa WOHOB KanbLysi B BEr€TAaTUBHbIX HEMPOHAX 1
acTpouuTax, YTo NPWBENO K HEKOHTPONMpyeMOMY BbiGpOCy
HopagpeHanuHa.  Tawke  OBHapyXeHO  HapylleHue
romMeocTtasa Krio4eBblX (DEPMEHTOB B TMaAKOMbILEYHbIX
KneTkax, B pe3ynbTaTe Yero HapylwaeTcs MexXaHusMm Wx
COKpalleHnst u paccnabnenus. B wtore, nospexpaeHve
COCY[MCTON CTEHKU BbI3bIBANO AUCHYHKLUMIO SHOOTENMs
COCYA0B 1 BbIGPOC Ba30aKTUBHbIX BELIECTB [27].

Kak  nokasbiBanu  wuccnegoBavus  [Temepcona,
nposedeHHble ewe B 1986 rogy, OKB Brusan Ha
npomucpepaunio T- u B-numdpoumTos. 3To obHapyxeHne
pokasbieaet, uto OKB Mor 6bl BRMATb HA WMMYHHYIO
CUCTEMY NyTeM MOAABMEHUS Nponudepaumn Hespernbix
NMMAOLMTOB U CHWKEHWUS 0Bpa3oBaHus UMMYyHOrnobynmHa
B-numdountammn [11]. Takke 6uonormyeckne 3addekTbl
OKB ocyLecTBASOTCA C MOMOLLBIO AETPaHYNIALMM TYYHbIX
KNeToK, perynsuum akTuBHOCTU mbpobnacToB, MHLYKLMM
CeKpeLMnm  CrM3UCTON  [JbIxaTeflbHbIX — MyTEn U
B3aMMOJENCTBUS, Kak C CUCTEMOM Koarynauuu, Tak 1 C
cucTeMol komnnemeHTa [2421]. Tornbko NPOTUBOBUPYCHYHO
1 HEAPOTOKCUYECKYID aKTMBHOCTb Benka CBS3bIBaKOT C €ro
pUOOHYKNea3HoN akTUBHOCTbIO [31].

OKB cnocobeTByeT passuTUiO annepriyeckux peakumm
yepes aKTMBaLM0 TyyHbIX Knetok 1 6a3ocumnos.
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nenkotpueHamn, PAF u IL-5. U3 wmonekyn aparesum 3a nocnepHee BpPeMs KUTAMCKUMKU y4YeHbIMK 6bino
Hauboree BaxHbl [N MArpaLWM 303NHOMMWIOB B TKaHW  MPOBEAEHO  MHOXECTBO — MCCrefoBaHWA  KacaTenbHO

uHTerpunbl; B7- (a4p7), p1- (VLA-4 — a4p1) u Bce Tpu B2-
WHTETPWHA,  3KCTIPECCMpYEMbleé  Ha  MOBEPXHOCTU
903uHocunos [8].

B annepriyeckom BocnanuTensHOM NpoLecce NoMUMO
903MHOUIIOB, y4acTBYKT TaKke W TyuHble Knetku. [pu
9TOM  MPOMCXOAUT WX  aKTMBHOE  B3aMMOZENCTBME
MOCPELCTBOM B3aWUMHOW CTUMYNSLMW [Jaxe B OTCYTCTBME
9K30TEHHbIX CTUMYNATOPOB. BbiABWMHYTA rvnoTte3a O TOM,
4TO Nepefaya CUrHanoB Mexay 303MHOUIaMU U TYYHbIMU
knetkamu cBasaHa ¢ OKB [26]. TyuHble kneTku
npoayumpytot u cekpetupyioT IL-5, PAF n LTB4, koTopble,
kaKk M3BECTHO, ycunmBalT BbicBoOoXaeHne OKb u3
303uHocounos [11, 31].

OpHako nosbiweHne OKB He Bcerma ykasbiBaeT Ha
Hanuuve annepruyeckoro npouecca. Ocobblil MHTEpec
npeactaensietT uccnegosanne ypoeHs OKB npu DRESS-
cuHgpome (o1 aHrn. Drug Reaction with Eosinophilia and
Systemic  Symptoms), «koTopbli npeacTaBnseT  cobon
HenepeHoCcUMoCTb kakoro-nm6o NeKkapCTBEHHOTO
npenapara. Hanbonee  uvacto  DRESS-cunapom
pasBMBaeTC  MOCNE  HAsHAYeHWss  aHTUOMOTHKOB,
CcynbaHunamMmnaos " NPOTUBOINUNETINYECKNX
npenapatoB.  Pe3ynbTaTbl  uccnegoBaHus  cnepyeT
WHTEPNPeTMpPOBaTb  C  YYEeTOM  [OMOSHUTENbHbIX
nabopatopHbix TecTos [14].

OKB npucyTcTByeT B pasnuyHbix  Buonornyeckux
KUOKOCTSX YenoBeka. Ero MoxHO onpegenuts B Nnasme w
CbIBOPOTKE KPOBW, B CEPO3HON W CYHOBWANbHOM XNAKOCTY,
CrIOHe, Ha3anbHOM CEeKpeTe, Cresax, KULWEYHOM COKe W
paxe B dekanuax [11]. Hambonee pe3oHHbIM 1
nokasaTesnbHbIM SBNSETCS ONPeAeneHne ero copepxaqus
B CbIBOPOTKE KpOBW. PedhepeHCHble 3Ha4eHWst YpOBHS
CbIBOPOTOYHOTO  303MHOMIMBHOTO  KaTMOHHOTO — Genka
coctaBnsor MeHee 24 Hr/mn. KonuuectBo OKB B
CbIBOPOTKE  KPOBM  300POBbIX MOfed  MogBepraeTcs
CYTOYHBIM KonebaHmam. AHanN3 AaHHbIX CyTOYHOTO YPOBHS!
OKB B CbIBOPOTKE KpOBM MoOKasan, 4to 6onee BbICOKWE
3HayeHus HabmiodawTCc B HOYHOE BpeMs U MUK
npuxoguTcs Ha 6 YacoB yTpa. Takum 00pa3oM, CyTOUHbIN
pasbpoc 3HaueHun SKB coctaenset 27% [30].

KonnyectBo OKB B OMOMOTMYECKMX  KWMAKOCTAX
CMOMNb30BaNMCb B Ka4eCTBE KIMHMYECKOTO Mapkepa Ans
KOHTPONSs! GPOHXMANBHOM acTMbl U ApYruX BOCNANMUTENbHBIX
3abonesaHuit [11]. Mpu 3TOM NO CTeneHu HapacTaHus
ypoBHS IKB MOXHO KOHTPONMMPOBaTh TSKECTb 060CTPEHMS
OpOHXMUanbHOI acTMbI.

Mo  [aHHbIM  HekoTopblx  uccnepoBaHuit, Kb
MOBbLILIAETCA MPW  annepru4eckoln 1  Heamnnepru4eckon
acTMe, annepruyeckoM AepMaTuTe, HEKOTOPbIX Crydvasx
303UHOGUIBHOMO  930paruTa, npu cencuce [8, 30] u
BO3AencTBUM 3HAoTokeuHa [10]. B pesynbTate mpuwnn K
3aKMIOYEHNIO, YTO MOBbIWEHME CbiBOpoTouHOro OKB He
MOXET ObiTb WCMOMNb30BAaHO B KAyecTBE [OCTOBEPHOrO
[VMarHocTuyeckoro  npusHaka. OpHako — onpegeneHve
ypoBHs OKB WHOpMaTUBHO AN KOHTPOMs pas3BuUTUS
BonesHu, HanpumMep, B Cryyae annepruyeckoro Jepmatuta
[31, 37] v ummyHOTEpanum [12, 22].
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MexaHn3MoB pa3BuTust AP 1 xapaktepa BnusiHus OKb Ha
cnuaucTyilo  00OMOYKy  HocoBoWm  momoct  mpu - AP.
WccnenoBaHue HasanbHOro cekpeta, nposeaeHHoe B 2019
rofy, nNokasano Hanuune nosbilieHHoro ypoBHs OKB npu
AP, B CpaBHEHWW C KOHTPOMBHOI rPYNnon, Kyaa BKMOYEHbI
Cnyyau C HOpManbHO! CrM3ncTon 060M04KOM Hoca. Takke
B rMCTONOMMYECKNX 0bpasLax BblsiBieHa 303MHOMUIBbHAs 1
numdoumMTapHas  MHUNbTPaLMs  CN3MCTON  060MO0YKM
Hoca npn AP. K Tomy e Obina oBHapyxeHa
nonoxurensHas koppensauus mexay yposHem Kb u LC3
Benka, 4TO ykasblBaeT Ha yyacTue aytodariv B passuTim
AP [39].

[onroe Bpems ocTaBancs OTKPbITBIM BOMPOC O
pa3suUTMM 060HATENbHON ANCYHKUMK npu AP. HeaasHuM
uccnepoBaHnem Obifl YCTaHOBMEH OCHOBHOM MEXaHu3m
pasBUTUS HapYLUEHWUS, B OCHOBE KOTOPOrO NEXMT yyacTue
OKB 1 TpunTasbl. OgHaKo KOPPEnsiLMOHHON CBS3U Mexay
AaHHbIMM NOKa3aTeNsiMM BbISBNEHO He Obino [18].

Ananus yposHeit ECP B HasanbHOM cekpeTe sBnseTcs
MapKepoM AerpaHynsumun 303MHOUIOB 1 UCNONb3yeTcs B
KayecTBe MHOMKATOpa HasanbHOW 303uHOUNUK. bBbino
npoBedeHO  UCChefoBaHWe,  [oKasbiBalolee  CBA3b
0DOCTPEHNS  annepruyeckoro puHUTa C  WM3MEHEHUEM
copepxanns NK-kneTok.

B wuccnepoBaHuu GbINO MCMONb30BaHO BO3AENCTBUE
YacTuL [M3enbHOr0 TOMAMBA W KMBOTO OcrnabneHHoro
BMpYCa rpunna Ha CrinancTyto 060M104Ky HOCOBO NOMOCTH Y
nauseHtoB ¢ AP. O6pasubl HasanbHOro cekpeta
aHanuWavpoBanM  Ha  MeguaTopbl,  CB3aHHblE  C
pekpyTMpOBaHWeM W akTusaumend 303uHounoB u NK-
KNeTok, a TaKKe Ha MPOBOCMANUTENbHbIE LWTOKMHBI 1
XEMOKUHbI. VIHTEpecHO, 4TO MoBblleHHbIE YpoBHU KB
Habnioganuck B TeYEHWE MHOTUX AHEN NMOCIe BO3AEACTBUS
NPOBOLMPYIOLLMX (PaKTOPOB. ATWU AaHHble Mpeamnonaraior,
4TO WHAYLMpOBaHHOe mnogasneHne @yHKumn NK-Kknetok
CBSA3aHO CO  CHWXEHWEM  CMOCOBHOCTM  YHWYTOXATb
303MHOMILI, TakuM 06pa3om, npoanesast NePCUCTEHLMIO
OKB B Ha3anbHoM cekpete [29].

B nocnegHee Bpems  Oonbluylo  MOMYNSIPHOCTb
HabupaloT HewHBasuBHble MeTodbl onpegenenns IKb. B
kayeCTBe  [MarHOCTMYECKOTO  MaTepuana  aKTUBHO
UCMONb3YeTC Kak HasanbHblA CeKpeT, Tak W CroHa.
OueHka  [JOCTOBEpHOCTW  AaHHOW  MeToaukn  Obina
NPOAEMOHCTPUPOBaHA B “ccneaoBaHum, roe
npouseoaunocs onpegeneHne 3Kb B CritoHe 1 CbIBOPOTKE
kpoBu y naumeHtoB ¢ AP. Yposhu OKB B CritoHe u B
CbIBOPOTKE KPOBW MOKa3anu YPOBHM MO 3Ha4eHnio brinskue
APYr K apyry.

OpHako, He 6bINo 0BHapYXEHO KOPPENALIMOHHOM CBSA3N
Mexnay nokasaTensiMu OCHOBHOW W KOHTPOIbHOW rpynnamu,
a Take mexay ypoBHem OKB B CrlOHe 1 CHIBOPOTKE KPOBH.
113 3TOro MOXHO caenath BbiBoA, YTO onpegenenne OKb B
CMIOHE He $BMSETCS [OCTOBEPHbIM  AMArHOCTUYECKUM
kputepuem AP [23].

O03MHOMNMS B CMIOHE  SBMSIETCS  BaXHbIM
AMarHoCTMYECKUM NPU3HAKOM BOCMANEHUst AblXaTenbHbIX
nyten. Onpegenexue KOnMYecTBa 303MHOMUIOB B CIOHE
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BO BPeMsi Ce30Ha LiBETEHNS N0 CPABHEHMIO CO 3HAYEHUAMU
BHE Ce30Ha LBETEHMs OblNo 3HAYMTENbHBLIM TOMBKO B
AnarHocTike OpoHXWanbHOM acTMbl, HO He ans AP. Ha
(hOHE  KOPTUKOCTEPOMOHOA Tepanuu y NaUMEeHTOB C
OpoHXManbHOM acTMOA HabMnLAeTCs CHUKEHWE YPOBHS
3031HOCKIOB B CtoHe [28].

UccnepoBanue Kb B cbiBopoTke KpoBu npu AP.

OCHOBHbIM ~ MATOreHeTMYECKUM  METOLOM  MeyveHus
annepruyeckmx PUHUTOB sBnseTcs anneprex-
cneundmnyeckas ummyHotepanus (ACWUT), koTopasi, Yalle
BCEro, MPOBOAWTCA CYOMMHIBamnbHbIM MMM MOGKOXHBIM
metogamu. WccnegosaHne ypoBHS CbiBOPOTOHHOrO OKB 1
€ro B3aMMOCBSI31 C KONMYECTBOM UMMYyHOrnobynnHa G4 Ha
choHe npoBeaeHus annepreH-cneLunyecko
WMMyHOTEpanuM y nauuweHToB ¢ AP nokasano BaxHble
pes3ynbTathl. AHanu3 [aHHbIX BbISBUN  3HAYNUTEMNBHOE
yBENMYEeHMe  Kommyectea  MMMyHornobynuHa G4 B
CbIBOPOTKE KPOBW nocne neveHusi, a konuyectso Kb B
AMHaMVKe MOCTENEHHO CHMKanocb. K Tomy ke, oTnuume

cnocoba  BBeAEHMS  Mpenmapata, TO  eCTb, MU
CYONMHIBANbHBIA, 1M MOAKOXKHBIA  CMOCOGbI  anmnepre -
cneunduyeckon  MMMYHOTEpPanuMM  He  Mokasanu
CYLLECTBEHHbIX ~ Pa3NnuMii  MOMYYEHHbIX — PE3ynbTaToB.

Takum obpasom, cogepxanue KB B CbiBOpPOTKE KpOBY
MOXHO WCMONMb30BaTb B KayecTBe MWHAMKaTopa Ans
MawuyeHTOB C annepruyecknm puHUTOM [25].

AHanornyHoe wWccnegoBaHWe, NPOBELEHHOE CPeau
peten ¢ AP, npopemoHCTpUpoBano ynyulleHue kavecTsa
KU3HM B pesynbTate  MpOBEAEHWS  annepred-
cneunduyeckon  UMMyHoTepanuu.  TepaneBTudeckas
3(heKTMBHOCTL COOTBETCTBOBANA CHUXEHWIO YpoBHST QKB
B CbIBOPOTKE KPOBH, YTO yKa3sbiBaeT Ha To, 4to IKB moxeT
OblTb  MOTEHUWanbHbIM  WHAMKATOPOM B OLIEHKE
3 heKTUBHOCTI NPOBEAEHHOTO NeyeHus [15].

B nccneposanum, nposegeHHoMm B Kopee Ha nauueHTax

C  annepruyeckum  puHuToM,  Obina  BbiiBNEHa
MONOXWTENbHAs  KOpPenauus  Mexgy  KONMMYeCTBOM
coiBopotouHoro  OKB 1 903uHOMMOB B rpynnax

NCCNeAoBaHNA C YCTAHOBIMEHHOW annepren K nbinbLe
pacTeHui, cobaven LWepcTM M JOMallHEn mbinu. Takke,
MOMUMO YBENUYEHUS YPOBHS CbiBOPOTOMHOrO JKB 1
903MHOUIOB, B KPOBW ObINO OBHApYXEHO MOBbLILLEHNE
nmmyHornobynuHos E npu AP [21].

Bbino MokasaHo, YTO BO3AENCTBME WHraNALMOHHbIX
annepreHoB MOBLILLAET COZEPKaHNE 303UHODUIBI B CIIIOHE
W SBNSETCA MPOrHOCTUYECKUM KPUTEPUEM NULb Npu
OpoHxuansHoit actme [32]. OgHako, B rpynne CAP Bo
BPEMS Ce30Ha LBETEHWS [OMarHoCTUYecKoe 3HauveHue
MMEET NULLUb NOBbILLIEHNE S03MHOMMIOB B KpoBM [28].

0o6cyxpaenue
B nutepatypHom 0630pe KOMMAEKCHO npeacTaBneHbl
pesynbTaTbl  OLEHKM  [OMArHOCTMYECKOTO  3Ha4eHus

303MHOCUNBHOTO KaTUOHHOTO Benka Mpu annepruyeckom
PUHWTE, @ TaKKe OnucaHbl €r0 XapaKkTepHble 0COBEHHOCTH
npu  Apyrux  3abornesaHusx. 3HaHue  0COBEHHOCTU
CneLmucthnyeckoro U Hecneumuguyeckoro 3MEHeHUs YPOBHS
903WNHOMIMBHOMO  KAaTMOHHOrO Gefka HeobXoaumo  Ans
MOHWUTOPWHTA  COCTOSIHWS  MaLMeHTa W OWUHAMMKN
3abonesaHus. penmyLLECTBOM AaHHOMO 0630pa SBNSETCS
TO, YTO OH COZEPXMT NAKOHMYHOE U [eTanu3vpoBaHHOE
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onucaHne 0COBEHHOCTEN 303MHOGUNIBHOTO  KAaTMOHHOTO
Oenka, 4TO MO3BOMUT KMWMHULUMCTAM M3Y4WUTb [OaHHBIA
BONpOC B J0CTynHOW ¢hopme u Ge3 Bonbluoii 3aTparhbl
BPEMEHM.

CyLLecTBEHHBIM OrpaHu4YeHnem [aHHoro
nuTepaTypHoro 063opa SBASETCS TO, YTO MOMCK NPOBEAEH
TONBKO N0 AOCTYNHBIM K 6eCnnaTHoMy NpPOYTEHNIO CTaTbaM,

4yTO CO30aeT 3HAUMTENbHOE — OrpaHMYeHMe  aHanusa
nuTepatypsl.

BbiBog

Takum  obpasom, annepruyeckme  3aboneBaHus

AblXaTenbHbIX NyTel, Takue Kak annepruveckuii puHuT
acTMa, SIBRSOTCS TECHO CBSI3aHHbIMM C 303MHOCUNaMMU,
KoTOpble WH(UNLTPUPYIOT MeCTHYl0 TkaHb. OKB MoxeT
aKTMBHO WCMONb30BaTbCA B OMArHOCTUKE annepruyeckux
3aboneBaHuit, oueHkax neyebHoro adekta B kayecTse
Huomapkepa [13]. OgHako, HU CMOTPS HA MHOTOYUCTEHHbIE
nccregoBaHus  B3aumoceasn  nosblweHns KB npu
annepruyeckoM PUHUTE, Ha [AaHHbIA Nepuos BPEeMEHW
OCTaeTcsl Mano W3y4yeHHbIM BOMPOC KOPPensuun YpOBHS
OKB ¢ TshkecTbto 3ab0neBaHus.

Bknad asmopos. Bce aBTOpbl BHECNM PaBHbIA BKNag B
NOArOTOBKY W HanucaHne CTatbu.

duHaHcuposaHue: [laHHOE WCCnenoBaHWe He Monyymro
HUKaKOro IMHAHCMPOBAHK.

Komimuxm UHmMepecos. OTCYyTCTBYET.

CeedeHuss o nybnukayuu: HA OLWH (PparMeHT AaHHON
cTaTbyt He Bbin OnMyBNMKOBAH B APYIUX XypHanax 1 He HaxoauTes
Ha pacCMOTPEHUM pYTYMUM M3LATENbCTBAMM.
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Abstract

Introduction. A human metagenome is 100 times larger than its own genome and determines many physiological
processes in our body. The metagenome has specific characteristics for each population, which determines the markers of
diseases, the course and ways of preventing and treating pathologies.

Materials and methods. The studies were carried out according to the procedures of IHMC (International Human
Microbiome Consortium) standards.

Results. These studies of human metagenome are the first among the Central Asian population. Comparison of Kazakh
samples of the gut microbiome with samples of other populations demonstrated the main differences and similarities and
found that the microbiome depends on nutrition, climatic and geographical features, lifestyle, social factors and age.

We compared the distal gut microbiota of 149 Kazakhstan individuals aged 25 - 65 years. Our studies have shown that
microbiomes are different depending on climatic and geographical features, lifestyle, social factors and age. mOTU analysis
showed that a microbiome core of our population form by the genera Faecalibacterium, Bacteroides, Dorea, Collinsella,
Oscillibacter, Ruminococcus, Subdoligranulum, Coprococcus, Escherichia, Eberichia, Eberichia Roseburia, Parabacteroides
and Prevotella. The microbiome core does not change throughout life, and their ratio determines the human enterotype, that
determine the risks of developing microbiome-associated diseases, especially the metabolism of drug substances and
dietary features to maintain health. The Kazakh samples mostly belong to Enterotype 3. As well as at the mOTU level we
found significant (Spearman FDR <0.05) associations to many categories of nutrients, which were studied using FFQ
questionnaire. Due to study, the functionality of bacterial genes using the KEGG database were defined the 44 KEGG
pathways with significant differences depending on clinical and laboratory characteristics, as well as an anamnesis.

Conclusion The main characteristics of the gut metagenome of Kazakhstan individuals were determined.

Keywords: metagenome, enterotype, molecular operating taxonomic units (mOTU), biodiversity, disease risks.
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BeeneHue. MetareHom yenoseka B 100 pa3 npeBsbilaeT COBCTBEHHbIN FEHOM 1 ONPeaenseT MHore uanonornyeckme
npoueccbl B Halwem opraHuame. MeTareHOM uMeeT Creuuduyeckme XapakTepucTuku NS KaXZoW MonynsuuW, YTo
onpenensieT Mapkepsl 3a00eBaHNIA, TEYEHWE W NYTW NPOUNAKTIKM U NIEYEHUS NaTONOMN.

Matepuansl u metogbl. ViccnenoBaHus npoBedeHsbl cornacHo npouedypam craHgaptam IHMC (International Human
Microbiome Consortium). HacTosiwee uccnegoBaHue SBASETCS NepBbiM B MUAPE MO U3Y4EHWKO MUKpoGMOMa nonynsauum
LlentpanbHoit Asum. ConocTaBreHue kasaxckux obpasuoB KuweyHoro mukpobuoma ¢ obpasuamu Opyrix nonynsuui,
NPOLEMOHCTPUPOBANM OCHOBHbLIE OTAMYMA W CXOACTBA W YCTAHOBWMM YTO MWUKPOBWUOM 3aBMCUT OT MWUTaHWS, KIMMaTo-
reorpacuyeckix 0cobeHHOCTel, 06pasa Xu3HM, coLmuanbHbix (akTopos, Bo3pacTa. Mbl CpaBHUMN MUKPOBMOTY AMCTaNbHON
yacTu kuweyHuka 149 kasaxcraHues B Bo3pacTe oT 25 4o 65 ner.

Pe3synbTatbl. Haww uccnegoBaHus nokasanu, 4T0 MUKPOOMOMbI pasnuyaloTcs B 3aBUCUMOCTM OT KIMMaTUYECKUX W
reorpachuyeckinx ocobeHHocTern, obpasa *u3Hu, coupanbHbiX akTopos, BospacTa. AHanua Ha yposHe mOTU nossommn
onpefenuTb MUKPOBMOMHOE £ApO, KOTOpOe BBKMKYaeT cregylowme pogsl Faecalibacterium, Bacteroides, Dorea,
Collinsella, Oscillibacter, Ruminococcus, Subdoligranulum, Coprococcus, Escherichia, Eberichia, Eberichia Roseburia,
Parabacteroides v Prevotella. MukpoGruoMHoe S4p0 He MBMEHSIETCS B TEYEHME XN3HU, 1 DOPMUPYET 3HTEPOTUN YEMNOBEKa,
KOTOpbIit ONpeLensieT puckv passuTis 3aboneBaHni, MeTabonnam NeKapCTBEHHbIX BELECTB U OCODEHHOCTU NUTaHNS Ans
noaaepxaHns 300poBbst. KasaxcTaHckune obpasLibl B OCHOBHOM OTHOCATCS K aHTepoTuny 3. Kpome Toro, Ha yposHe mOTU
Mbl 06Hapyxunu 3Hauumble (Spearman FDR <0,05) accoupaumn CO MHOrMMM KaTeropusiMu nuTaTeNbHbIX BELLECTB,
KoTOpble Bblnu U3yyeHbl C MOMOLLbK onpocHuka FFQ. B cBSi3n ¢ u3yveHnem yHKUMOHanbHOCTU GakTepuanbHbIX reHoB ¢
ncnonb3oBaHueM 6asbl faHHbIx KEGG Obinu onpeaenetbl 44 nytn KEGG co 3HaYUTENbHBIMU Pa3nnymsmm, B 3aBUCMMOCTH
OT KIMHUYECKMX W NTabopaTOPHbIX XapaKTEPUCTHK, a TaKkKe OT aHaMHe3a.

3akntoyeHue. OnpeaeneHbl OCHOBHbIE XapaKTEPUCTMKW KULLEYHOTO METareHoOMa Ka3axcTaHLEeB.

Knroyeebie cnosa: MemazeHOM, 3HMepPOMUN, MOJEKYNISIPHbIE ONEPayUOHHble makcoHomuyeckue eduHuybl (mOTU),
6buopasHoobpasue, pucku 3abonegaHudl.
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Kipicne ApgamHblH MeTareHOMbl ©3iHIH reHomblHaH 100 ece ynKeH xoHe AeHemiszeri kenTereH uavonornsanbIk
npouecTepai aHblKTanabl. MetareHoMaHbIH ©p nonynsuusFa ToH cunatTamanapbl 6ap, onap aypynapgbiH Genrinepit,
NaTomnormsHbI angpblH-any XaHe eMaey KonaapbliH aHbIKTangbl.

Matepuanpap meH oapictep. 3eptreynep IHMC (Xambikapanblk agam  MUKpobuomackl — KOHCOPLMYMb)
CTaHAapTTapbiHa COMKEC XYPridingi.

Hotuxenep. byn 3eptreynep Opta Asnsga nonynsauus MUKPOOMOMbIH 3epTTey GoMbIHIWA AYHUEXY3IHAET anfaLlkbl
3eptTey. lwek MUKpOOMOMbIHBIH — Ka3akCTaHOblK yArinepiH 0Oacka nmomynsumsnapMeH  CanbiCTblpy —  Heriari
aibipMaLLbINbIKTap MEH YKCACTbIKTapabl KOPCETTi XaHE MUKPOOMOMHBIH, TaMaKTaHyFa, KNUMATTbIK XaHe reorpacusmbik
epekLenikTepiHe, eMip canTblHa, 8MeyMeTTik dhakToprapFa, xacbiHa bainaHbICTbl eKeHLiM aHbIKTanabl.

bis 25 neH 65 xac apanbifbiHaarbl 149 KasakCTaHAbIKTbIH AWCTanbAbl ilLeKTiH MUKpoOuoTanapbiH CanbICTbIPAbIK.
BiagiH 3epTTeynepimia MukpobruomManapabiH, KNMMATTLIK aHe reorpadusnbiK epekLLENiKTepre, OMIp CanTblHa, NeyMeTTik
thakTopnapra, xacbiHa GannaHbICTbl epekwweneHeTiHiH kepceTTi. MOTU geHreniHaeri Tangay MUKPOBUOMHBIH, SAPOCHIH
aHbIKTayFa MyMKiHAIK Bepai, OHbIH KypamblHa keneci TybicTap kipegi: Faecalibacterium, Bacteroides, Dorea, Collinsella,
Oscillibacter, Ruminococcus, Subdoligranulum, Coprococcus, Escherichia, Eberichia, Eberichia Roseburia, Parabacteroides
xaHe Prevotella Mukpo6roMHbIH, SApockl emip 60Mbl e3repMeifi kaHe AeHCaynbIKTbl cakTay YLiH aypynapgblH gamy
KayniH aHblKTalTblH, AopinepaiH, MeTabonuami MeH TamakTaHy epeKwenikTepiH aHbIKTaWTbiH afaMHbIH, SHTEPOTMMIH
Kypanabl. KasakcTanablK ynrinep HeridiHeH aHTepoTun 3-ke eHefi. CoHbiMeH kaTap, MOTU geHreitiHge FFQ cayanHamacesl
apKblnbl 3epTTENTeH KONTEreH KOPEKTIK 3aTTapAblH caHaTTapbl 6ap MaHbI3abl KaybiMaacTbikTap Tabbingbl (Spearman FDR
<0.05). KEGG pepektep 6asacbiH KompaHa oTbipbin, GakTepuangbl reHaepaiH, yHKUMOHaANAbIFLIH 3epTTeyre cai
KNWHUKanbIK XoHe 3epTxaHarblk cunaTTamanapbiHa, CoHaai-aK MeauuuHanblK TapuxbiHa 6annaHbicTel 44 KEGG xonbl
alTapnblKTai anbipMaLLbInbIKTapbl 6ap ekeHairi aHbIKTanp!.

KopbITbIHAbI. KazakcTaHabIKTapabIH, ilLek MeTareHOMbIHbIH, HEriari cunaTTamanapb! aHblKTangbl.

Heziz2i ce3dep: memazeHOM, 3HMePOMUN, MONEKyNanblK XYMbIC XacalimbiH makcoHomusnbIK Gipnikmep (MOTU),
buoanyaHmypninik, aypy Kayni.
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Introduction mechanisms, and prevent the colonization of the
Microorganisms, make up approximately 50% of the  gastrointestinal tract by pathogenetic microorganisms.
Earth’s biomass [4]. Moreover, human microbial The intestine is a giant unique filter that recycles and

communities exceed our human cells by 10 times and  processes everything that enters our bodies through the
contain at least 100 times more genetic information thanthe ~ mouth. The holoorganism, the joint community of human
human genome [18]. In addition, the human gut has been  and microbial cells thus resulting, often mutually benefits
identified as one of the most densely populated econiches ~ both types of cell. Microbial cells produce many of the
with more bacterial cells than all our other microbial  necessary enzymes for digesting carbohydrates and
communities combined[8]. It comprises hundreds of  proteins in the colon, whereas the human host cells cannot
microbial species, and contributes substantially to human  produce these enzymes. Digestion thus provides nutrients
metabolic processes, about 40 % of small molecules in  such as vitamin K, vitamin B12, thiamin and riboflavin.
human blood are of the gut microbiome origin [3]. The gut ~ Alcock J. et al (2014) asserts that microbes in the
microbiome influences drug metabolism and defines the  gastrointestinal tract are under selective pressure to
diet preferences. manipulate host eating [1]. Conversely, host diet influences
The first comprehensive metagenomic study of the  microbial composition and diversity [10]. This factor plays a
human intestine was carried out in 2005[9]. Mucosal biopsy ~ greater role than any other, including climatic and
and fecal samples from three healthy adults were collected ~ geographical characteristics, or host genetics. Therefore,
and 13,333 16S rRNA sequences were generated, resulting  the development of nutritional advice taking into account
in the largest amount of sequencing data generated in a  features and reactivities of the gut microbiome is a
single study of any environment at that time. Of the 395  promising direction for personalized medicine. This will
phylotypes identified, 48% were Bacteriodetes and 51%  allow the body to maintain homeostasis, to prevent and
were Firmicutes, with the remaining microflora containing  even treat diseases through control of intestinal microbial
members of the Proteobacteria, Verrucomicrobia,  composition and activity by what daily meals are taken.
Fusobacteria, Cyanobacteria, Spirochetes and VadinBE9V. The traditional diet of Kazakh people is very different
Two years later, the Human Microbiome Project (HMP) was ~ from either European or East Asian cuisine. It involves a
initiated by the NIH as a worldwide initiative to gain a  high intake of red meat (especially horse), following
greater understanding of the genetic information contained  established traditions. Most Kazakh individuals also drink
within the gut microflora and what effect, if any, this  black and green tea, on average 6-10 cups a day, and
information might have on human health and disease [12].  further common is regular consumption of fermented milk
In 2010, Nelson et al. published the results of an initial  products (kurt, koumiss, shubat, buttermilk, sour cream),
reference genome study of 178 genomes from the human  and of large amounts butter-fried baked products. All these
gut microflora; this resulted in 30,867 polypeptides, of which  factors could potentially affect the intestinal microbiota and
29,987 (~97%) were considered novel, providing a  determine the features of the pathogenesis and course of
tantalizing glimpse into the potential treasure trove of novel ~ several diseases, an understanding of the gut microbiome
genetic loci that exists within the gut microbiome[6]. In and its role in the etiopathogenesis of diseases and the
2020, the IHMC announced the new Million Microbiome  possibility of its control are a promising tool.
Initiative, which will feature all of Central Asia. We attempted to characterize the gut microbiomes of
Human gut microbiome plays an important role in daily =~ Kazakh individuals, to learn any features characteristic of
physiological processes in our body. All the impacts of gut  these microbiomes, including the potential influence of diet.
microorganisms on human life can be grouped into the ~ We here present the first metagenomic studies of gut
following items: digestion, metabolism of endogenous and ~ microbiota from Kazakh individuals. We compare these
exogenous  compounds,  immunological ~ defence  microbiomes with other cohorts from around the world, and
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likewise, evaluate how these microbiomes shift under
variation of clinical and lifestyle parameters.

Methods

Sample collection

This is a non-interventional cohort study. 149 individuals
of both sexes aged 25-75 years were recruited from Nur-
Sultan, the administrative center of Kazakhstan from 2015
up to 2019 in autumn and winter season months,
September - January.

The exclusion criteria were any evidence of taking
antibiotics for 3 months or less prior to sampling. A stool
sampling kit consisting of a sample collection tube, cotton
swabs and sterile tissue papers was given to each subject
together with a questionnaire about each individual's
consumption behavior and a consent form.

The consent documents were signed by all participants
before fecal collection. The study protocol and consent
documents were approved by the Ethic Committee of Center
for life sciences National Laboratory Astana Nazarbayev
University with ethical approval number 311/2537.

Human faecal samples were collected and frozen
immediately, all samples were maintained at 80°C until they
were used for metagenomic studies.

Sample processing and sequencing

Total DNA was extracted from all fecal samples using
an adapted G'NOME kit (BIO 101) protocol as described in
[21]. Samples were sequenced at the EMBL GeneCore
facility using an lllumina HiSeq 2500. On average 2.7+1.1
Gbp of 100 bp paired-end shotgun sequencing reads was
generated for each sample.

Data processing and data analysis

Data processing and data analysis were done as
described in [14]. Reads were processed using the MOCAT
pipeline [BMJ open], community ecological indices,
including taxonomic richness and evenness as well as
Shannon diversity, were determined based on rarefaction
analysis of the mOTU data. Computer analysis thus
provides the taxonomic composition of samples with
respect to metagenome-derived taxonomic units (mOTUs),
to a reference database of known microbial genomes;
taxonomic distance between samples (Bray-Curtis and log-
transformed Euclidean distances between. mOTU profiles);
ecological diversity of samples; gene richness of samples;
enterotypes of samples; functional profiles of samples with
respect to KEGG (Kyoto Encyclopedia of Genes and
Genomes) modules and pathways.

Dietary data

The habitual dietary intakes of participants during the past
12 month were assessed using a food-frequency questionnaire
(FFQ) consisting of 217 questions, of which 132 questions
differentiating the summer-winter diet. The analysis of the FFQ
was performed using the FETA software [16].

Statistical analysis

For alpha-diversity analysis the abundance of the
community (Chao1 and Ace indices) and the measure of
biodiversity (Shannon index) was assessed. Non-parametric
Mann-Whitney (MW) and Kruskal-Wallis (KW) tests were
used when comparing two or more Shannon index
comparison groups respectively. To test normal distribution
within samples, Shapiro-Wilk normality test was used. The
determination of the influence of individual parameters such
as gender, vaccination status, and patient age on the relative
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biodiversity and abundance of taxa was calculated using
ANOSIM and PERMANOVA statistical tests upon Bray-
Curtis, UniFrac, weighted and unweighted distances using
the vegan package (v.2.5.3). The random dispersion affecting
beta-diversity statistics was tested using betadisper. All
graphs were generated using ggplot2 (v.3.0.0) [14].

Results and Discussion

We compared the distal gut microbiota of 149
Kazakhstan individuals aged 25 - 65 years. Our studies have
shown that microbiomes are different depending on climatic
and geographical features, lifestyle, social factors, age. The
present studies of the microbiome of Kazakhs as
representatives of the Central Asian population are the first in
the world.

As we see from Figure 1 (detailed describing were done
in research on metagenome with metabolic syndrome) [14],
a comparison of Kazakh samples of the intestinal
microbiome with samples of other populations, USA HMP
[7], Spain, Denmark (MetaHIT samples) [5], Sweden [13]
and China [17] showed a clear difference.

A breakdown of these results at the level of bacterial
taxonomic families is shown in Figure 1b. Along with
significant differences, similar characteristics are observed
with the intestinal microbiome of the Mongolian population,
which is explained by traditionally developed dietary
preferences, as well as with the intestinal microbiome of the
peoples of Siberia, which in turn is explained by similar
climatic and geographical characteristics, lifestyle and
eating habits.

The data obtained, as well as the data of other
researchers on European countries, countries of East Asia
and the American continent, allow us to conclude that the
characteristics of the microbiome of Kazakhstanis are the
same for all populations of Central Asia.

Microbial DNA sequencing analysis showed that at the
phylum level, the most common are Actinobacteria,
Proteobacteria, Firmicutes, Bacteroidetes, Archei and
Verrucomicrobia. Other bacterial phyla widely represented in
the population included Chlorobi, Chloroflexi, Cyanobacteria,
Deinococcus-Thermus, Fusobacteria, Lentisphaerae,
Spirochaetes, Synergistetes, and Tenericutes. At the genus
level, the dominance of Blautia, Bifidobacterium,
Ruminococcus, Bacteroides, Eubacterium, Faecalibacterium,
Prevotella, and Clostridium are demonstrated. For all
participants, the ratio of Firmicutes to Bacteroidetes (F/B)
ranges from 0,2 to 21.

mOTU analysis (The Molecular Operational Taxonomic
Unit) showed that in 90-100% of all analyzed samples
microbial cells belonging to the genera Faecalibacterium,
Bacteroides, Dorea, Collinsella, Oscillibacter, Ruminococcus,
Subdoligranulum,  Coprococcus, Escherichia, ~ Eberichia,
Eberichia Roseburia, Parabacteroides and Prevotella. Most
of these belong to the Firmicutes fil. This group of
microorganisms form a microbiome core that does not
change throughout life, and their ratio determines the human
enterotype. Like typing by blood group, which is genetically
determined and does not change throughout life, the
enterotype is strictly individual, unchanged regardless of a
change in geographical location, diseases, lifestyle, changes
in eating habits, etc. Moreover, it is enterotypes that
determine the risks of developing microbiome-associated
diseases.



Hayka u 3apaBooxpanenne, 2020, 1 (T.22)

OpnrnHaanﬂe HCCJICI0BAHUA

PC2

1a

——— ~ -
Spirochesta || #F - 2
Synargisia - Weh i L -
Favbectaia| % W b
o =l
Epslionpryiacbectarie - e
% Daocoaal | % * @
5 Mathancbactarie | Wk - e
o Erapeiotichia | W i bk
L Bactarpidie-| T W bk ke
g TR
c Varmuamicroblas . e L
g Gammmpraschwctaris | **F M W W
& Claarida | o
© Negativioutse | * Lo
'5 Alphapmiachactada | ¥ e ron
O Bataprotachectaria | ** bl .
(U Damapromcbaciwia-| *** -
o Acnobochuia-| R W ek
W_ - - iy ik L ]
cmu-. I~
Chiorobie - ~ = « I
Lontepheria-|  *<* = "
Thexmaonm|crobia -
Kandonobechania - bl
Adultcae-
_Mean enrichment/depletion x E i a
in Kazakh samples =1 £ g & 5
10.00 a3 @
120 Reference dataset fron

g
1o

Figure 1 - Analysis of samples of the gut microbiome of the Kazakhstan population with data from international
databases. 1a — Betta diversity different nationals group; 1b - Heatmap indicates the degree of change.
Asterisks indicate statistical significance. FDR <0,1; *: FDR <0,05; **: FDR <0,01; ***: FDR <0,001.

Projecting the Kazakh samples into
enterotype principal component space
(showing also 110 MetaHIT samples for
comparison) reveals Kazakh samples
mostly belong to Enterotype 3. Metabolic
syndrome case or control samples do not
separate strongly in enterotype space.
Eleven (6%) of the 172 samples were
assigned to enterotype 1, 71% were
assigned to enterotype 2 and the rest (23%)
were assigned to enterotype 3 (Figure 2).

Table 1 shows the comparative data on
the distribution of enterotypes among the
studied population and the MetaHIT
(METAgenomics of the Human Intestinal
Tract) data, which presents data on the
European population. The table shows that
the distribution of enterotypes among the
Kazakh and European populations is
significantly different.

PC2

02— A

01+

00—

A

y & CTAL

LA mEn
[ 4 A ET2
» e En

T
a3z

Table 1. Comparative analysis of the enterotypes distribution.
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Figure 2. Enterotyping.

Enterotype

Kazakh (%)

MetaHIT (%)

Bacteroidetes-rich

6%

21%

Prevotella-rich

1%

26%

Firmicutes-rich

23%

48%
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The compositional structure of the microbiome depends
on a number of factors, the leading ones are genotype and
nutrition.

An analysis of the Russian cohort (Tyakht et al.)
showed that the enterotype | Bacteroidetes is rare in this
population, and we thus observe the same trend in Kazakh
samples. Despite the fact that the first enterotype combines
mainly those who prefer red meat in their diet. Moreover,
most Europeans belong to the first enterotype, while in our
study this number is small. It is generally accepted that in
the world red meat is consumed the most in Kazakhstan
and Argentina. Why do not Kazakhs belong to the first
enterotype? Processing technology matters and what
exactly gets into the digestive system. Kazakh cuisine is
characterized by careful processing of meat, while in the
European cuisine only insignificant heat treatment.

For diet analysis, all study participants completed
standard FFQ (Food Frequency  Questionnaire)
questionnaires. The questionnaire is data on the list of food
products and dishes and the frequency of their use by the
respondent. All data using a computer program was
converted into a quantitative expression of the macro- and
microelements  consumed. Converting the dietary
information available for these samples into a uniform
format, the  metagenome-derived gut  taxonomic
composition was tested for significant (Spearman test, BH
FDR < 0.1) correlations with dietary features. While more in
depth analysis of these results is needed to determine what
drives each correlation and to what extent it may be of
relevance to any application, already an initial survey
reveals significant dependencies of the gut taxonomic
composition on host diet, though whether this influence is
direct or indirect is unclear. Analysis at the level of large
taxonomic groups showed a relatively low level of
association. At the same time, at the mOTU level, we found
significant (Spearman FDR <0.05) associations to one or
more categories of nutrients (Fig. 3).

Figure 3 shows these correlations as a network view at
the level of bacterial taxonomic families. In panel, a
significant positive correlations are shown, with the clearest
features being Prevotellaceae increasing in relative
abundance in a mineral- and vegetable-rich diet, as well as
several families, increased in relative abundance with
higher consumption of various sugars, fats and alcohol.
Panel b shows instead negative correlations, with a set of
bacterial families anticorrelated with many of the Prevotella-
associated nutrients and food groups. These patterns may
reflect overarching bimodal distributions in the gut
ecosystem such as Prevotella as an enterotype driver
bacterium. Beyond these larger patterns, several smaller
features are seen such as an anticorrelation between iodine
intake and Fusobacteraceae abundance.

This reveals a broad pattern of dependencies wherein
many microbial taxa share similar correlations or
anticorrelations with dietary features. Given this structure, a
clearer view of the network becomes possible in the form of
a power graph, wherein nodes are grouped together as
“power nodes” based on the similarities of their interactions
with other nodes — a power network made from links
between nutrient measures and microbial taxa hence will
contain power nodes representing groups of taxa with
similar nutrient dependencies and groups of nutrients with
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similar effects on the microbiome. This graph is shown in
Figure 3.

Most associations are negative, indicating that higher
consumption of certain foods is associated with a
decrease in the number of certain types of bacteria. The
central node (A) includes information on the main
nutritional components: proteins, fats, carbohydrates, a
number of minerals, and the total energy value of
consumed products. increased consumption of fats,
sugars, increased total calorie content of foods is
inversely proportional to the content of such groups as
Prevotellas, Bacteroidetes, Clostridiales. The amount of
consumption of fish dishes is negatively correlated with
representatives of Clostridia. Consumption of vegetables
and vegetable dishes is inversely proportional to cluster
1103: Bacteroides intestinalis. Another block (J),
combining representatives of Firmicutes,
Methanobrevibacter smithii and Alistipes, correlates on
the one hand with the consumption of nuts and seeds, on
the other hand with essential fatty acids. Total
carbohydrate intake is negatively correlated with the (L)
block of Prevotella, Eubacterium, and Bacteroidetes. Only
two associations were directly proportional, namely
between the consumption of alcohol-containing products
(M) and cluster 973: Bifidobacterium catenulatum-
Bifidobacterium pseudocatenulatum complex.

To study the functionality of bacterial genes, the KEGG
database (Kyoto Encyclopedia of genes and genomes) was
used. 44 KEGG pathways (Fig. 7) showed significant
differences and allowed to be grouped according to clinical
and laboratory characteristics, as well as an anamnesis.
These data will allow in the future to develop non-invasive
screening tests for early diagnosis. The most significant
differences were determined for the CMP-Kdo biosynthesis
(lipopolysaccharide biosynthesis) (P<0.01) and KdpD-KdpE
(potassium transport) genes of the two-component
regulation system (P<0.03), gluconeogenesis, oxaloacetate
=> fructose-6P (P <0.04), phosphate transport system
(P=<0.053), reduced sulfate assimilation (P<0.05).

The obtained data and knowledge of the metagenome
of the Kazakhstan population allowed us to develop
recommendations, diets and functional foods for
manipulating the intestinal microbiota, increasing /
decreasing certain populations of microorganisms in order
to control some physiological processes, prevent the
development of diseases and their treatment.

The fact of the absence of significant seasonal changes
in the intestinal microbiome is also noteworthy. The city of
Nur-Sultan is considered the second coldest capital in the
world. In general, the Nur-Sultan climate is sharply
continental and is characterized by sharp daily temperature
fluctuations of 2-20 degrees throughout the year. Absolute
maximum temperature: +41.6 ° C, Absolute minimum
temperature: -51.6 ° C [23].

Perhaps the body of Astana residents is so adapted to
such changes in temperature and atmospheric pressure
that the approach to studying the response of the intestinal
microbiome should be different. This is confirmed by the
data on the study of the intestinal microbiome of the Mongol
among residents of Ulan Bator, characterized by similar
climatic conditions (Mongolians core gut microbiota and its
correlation with seasonal dietary changes).
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Figure 3. Visualization of the network of consumed micro-macronutrients and the composition of the gut microflora
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The analysis was carried out in comparing data for
several months of January, March, June, September and
November and little change was noted in their intestinal
microbiota composition throughout the year [22]. However,
a similar analysis for other Khentii regions of Mongolia,
TUW, showed significant seasonal differences. The authors
found that the intestinal microbiome in the regions of
Khentii, TUW is characterized by a similar pattern in the
months of March, June, September and significantly differs
from the data for January, November. Emily R. Davenport
et al in their study of the intestinal microbiome among the
Hutterites found seasonal differences in both (i) the
abundance of particular taxa (false discovery rate, 0.05),
including highly abundant phyla Bacteroidetes and
Firmicutes, and (ii) overall gut microbiome diversity (by
Shannon diversity; P = 0.001). Zhang J. et al (2014)
associate it with significant seasonal changes in diet [22].

Today, not only the relationship of the microbiome and
pathologies such as diabetes type 2, cardiovascular
diseases [14], [15], neurodermatitis [2], bronchial asthma
[11], neurodegenerative pathologies[19] are determined,
and also identified markers that allow highly accurate
detection and prediction of disease. Studies by P. Bork
showed that markers are not universal, but specific and
depend on the genotype, climatic and geographical
characteristics, and nutrition [20]. Along with this, it should
be mentioned that the metagen is plastic and easily
controlled with the help of diet, biological products, including
probiotic, as well as new technologies of fecal
transplantation and synthetic stool. However, all of these
technologies are applicable with knowledge of the
characteristics of the microbiome.

Conclusion

This study is the first metagenome study of
representatives of the Central Asian population and
demonstrated similarities and differences in the comparison
between European and non-European populations. An in-
depth study of the microbiome is important for early
detection, development of prevention and treatment tools,
as well as for the effective selection of probiotic.
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Abstract

Introduction. Early diagnosis and treatment of acute coronary syndromes as a life threatening disease group is crucial
in emergency departments. Acute coronary syndrome (ACS) term is used to define a disease spectrum including unstable
angina pectoris, ST-segment elevation myocardial infarction (STEMI), and non-ST-segment elevation myocardial infarction
(NSTEMI).

The objective of this study was to compare unstable angina pectoris (USAP), ST-segment elevation myocardial
infarction (STEMI), and non-ST-segment elevation myocardial infarction (NSTEMI) groups in terms of the blood parameters
such as mean platelet volume (MPV), red cell distribution width (RDW), C-reactive protein (CRP), neutrophil-to-lymphocyte
and platelet-to lymphocyte ratios; and data such as patients’ sociodemographic and clinical characteristics, time and day of
the admission, diagnosis of the admission to coronary intensive care unit, ECG findings, and comorbidity, and to investigate
the relationship between them.

Materials and methods: A total of 659 patients included in the study. Patients were divided into 3 groups according to
the diagnosis of admission as STEMI, NSTEMI, and USAP groups. Patients’ age, gender, complaints of presentation to
emergency department (ED), presumed diagnosis, hemogram, MPV, RDW, CRP, troponin, neutrophil-to-lymphocyte, and
platelet-to-lymphocyte ratios were evaluated.

Results: The patients were mostly male (71.8%), the most common age range was 45-59 years (40.2%). Troponin value
was significantly lower in USAP group compared to STEMI and NSTEMI group (p<0.05). The median RDW value was lower
in the STEMI group than NSTEMI and USAP groups (p<0.05). Neutrophil-to lymphocyte ratio was significantly lower in USAP
compared to STEMI and NSTEMI groups (p<0.05). No significant difference was found between the three groups in terms of
platelet-to-lymphocyte ratio (p>0.05).

Conclusion: In this study, we evaluated data of ACS patients who presented to the emergency department. We believe
that such data will be guiding diagnosis and treatment of patients with ACS.

Keywords: Emergency, Acute Coronary Syndromes, NLR, PLR.

Pestome
PETPOCNEKTUBHAA OLLEHKA NALMEHTOB C AMATHO30M
OCTPbIA KOPOHAPHbLIA CUHOAPOM

Meryem Eyliil Okay", Ertugrul Altinbilek2, Derya Oztiirk2, Mustafa Calik3,
(}ilem Caltili4, Fatih Cakmaks3, Dilek Topraké, Cemil Kavalci?

Bony U33eT Barican NocyaapcTBeHHas 6onbHMLA ckopor nomowu, Bony, Typuus

2 SBU Yue6Ho-uccnepoBaTtensckas 6onbHuLa uM. Cucnu Xamuame, OTaeneHne HEOTHOXHON MOMOLLM,
CTaMGyn Typuus

quGHo uccnepoBartenbckas 6onbHuua Takcum, OTaeneHne HeoTnoxHon nomowm, Ctambyn, Typuums

qu6Ho uccnepoBaTtenbckasa 6onbHuua Bagcilar, OtgeneHne HeoTnoxHow nomoim, Ctaméyn, Typuus

MeAMLl,MHCKMVI cdakynbTeT YHUMBepcuteta Ceppaxnawa, OtaeneHve HeoTnoxHou nomoim, Ctambyn,
Typuus

Me,unMHCKMM cdakynbTeT YHuBepcuteT Hemuk Kemanb, OtaeneHue cemenHon npaktuku Tekuppar, Typums

"SBU Diskapi YuebHo-uccnepgoBartenbckasa 6onbHuua, OTaeneHne HeOTNOXHOM NoMolum, AHKapa, Typuus

AKTyanbHOCTb. PaHHSis OuarHocTvka M feyveHue OCTPOro KOPOHAPHOTO CUHApOMa Kak rpynnbl 3aboneBaHui,
YrPOXKAOLLMX XKM3HK, YTO UMEET peLLatoLLEee 3HAYEHNE B OTAENEHUSX HEOTIOXKHON NMOMOLLM. TEPMUH «OCTPbIA KOPOHAPHBIN
cuHagpomy (OKC) ucnonb3yeTcs 415 onpefeneHns cnektpa 3aboneBaruii, BkoYas HeCTabunbHY CTEHOKapAMIO, MHAapKT
Muokapaa ¢ nogbemom cermenta ST (STEMI) u uxdpapkT muokapga 6e3 nogbema cermenta ST (NSTEMI).
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Llenbio gaHHOro uccnepgoBaHusA Obino CpaBHEHWE TPynn NauWeHTOB C HecTaburnbHoOM creHokapaunei (USAP),
WHapKkTOM MUokapaa ¢ nogbemom cermenta ST (STEMI) n undapkTom muokapaa 6es nogbema cermerta ST (NSTEMI) ¢
TOYKM 3PEHUS TaKMX MapamMeTpoB KPOBW, Kak cpegHuit 0bbem Tpombountos (MPV), WwnpuHa pacnpegeneHus SpuTpoLuToB
(RDW), C-peaktusHbiii Benok (CRP), oTHoWeHWe HeATPOPMnOoB K numdountam u TpomboLMTOB K numdoLmTtam. Takke
CpaBHMBaNuCb Takue AaHHble, KaK CcoLManbHO-geMorpaduyeckne U KIMHUYECKUE XapaKTepUCTUKA MaLMEHTOB, BPEMS M
[EHb MOCTYNMEHNs, AUarHo3 NMpu MOCTYNEHNM B OTAENEHNe UHTEHCUBHOWM Tepanuu, pesynbTatel OKI 1 conyTcTBylowpme
3aboneBaHus, a TakKe B3aUMOCBS3N MEXIY HUMM.

Matepuansl n metofbl: B UCCneaoBaHMe BkMoyeHO 659 naumeHTos. MauneHTsbl Obinu pasgeneHsl Ha 3 rpynnbl B
3aBNUCUMOCTU OT auarHosa rocnutanusauuu: STEMI, NSTEMI n USAP. Bbinu oueHeHbl BO3pacT NaLMeHToB, Nof, xanobb!
Ha MOCTYNneHne B OTAENeHWe HeoTnoxHon nomowwm (ED), npeanonaraembiii amarHos, remorpamma, MPV, RDW, CRP,
TPOMOHWH, COOTHOLLEHWE HEATPOUN-NTMMEOLNT 1 COOTHOLLEHNE TPOMBOLMTOB K IMAOLMTaM.

Pe3ynbTartbl: nauueHTbl Obinu B OCHOBHOM Myx4uHbl (71,8%), Hanbonee pacnpocTpaHeHHbI BO3pacTHOM AuanasoH
coctaBnsan 45-59 nert (40,2%). 3HaueHne TponoHMHa BbINo 3HauMTENBHO Hke B rpynne USAP no cpaBHeHWtO ¢ rpynnamu
STEMI n NSTEMI (p <0,05). CpeaHee sHaveHne RDW 6bino Huxe B rpynne STEMI, yem B rpynnax NSTEMI n USAP (p
<0,05). OtHoLweHWe HernTpohunoB K numMdoumTam bbino 3HaumtensHo Huxe B USAP no cpasHeHuto ¢ rpynnamu STEMI 1
NSTEMI (p <0,05). He 6bino0 06HapyXEHO CYLLECTBEHHOMO pasnnumnst Mexay TPeMsi rpynnaMn B OTHOLIEHWN COOTHOLLEHUS
TpombouuToB K numcpoumTtam (p> 0,05).

3akntoyeHme: B 3TOM UCCNEeA0BaHUM Mbl OLIEHWUNM AaHHble naumeHToB ¢ OKC, koTopble Obinn npeacTaBneHsl B OTAENEHe
HEOTNOXHOA nomowy. Mbl cuMTaem, 4TO TakMMM AaHHbIMK OyoyT PYKOBOLCTBOBATHCA MPW MPOBELEHUM OMArHOCTMKA W
neverms naunentos ¢ OKC.

Knroyeenie crnosa: upessbHaliHas cumyayusi, ocmpble KopoHapHbie cuHOpombl, NLR, PLR.

Tyninpgeme

XEQEN KOPOHAPIbIK CUHAPOM AUAITHO3bI
BAP NALUMEHTTEPAOI PETPOCNEKTUBTI BAFAJIAY

Meryem Eyliil Okay', Ertugrul Altinbilek2, Derya Oztiirk2, Mustafa Calik3,
(}ilem Caltili4, Fatih Cakmaks3, Dilek Toprak®é, Cemil Kavalci?

Eony U33eT Bancan MemnekeTTiK Xxepen xapaem aypyxaHachl, bony, Typkus;

SBU Cucnu Xamuaune aTbiHA. FbINbIMU-3epTTey aypyxaHachl., LLyrbin kemek 6enimweci, Ctambyn, Typkus;

TaKCVIM OKy-3epTTey aypyxaHachbl, LLlyrbin kemek 6enimweci, Ctamoyn, Typkus;

* Bagcilar oky-3epTTey aypyxaHachl, LLyFbin kemek Genimweci, CTamGyn, Typkus;

Ceppax nawa YHuBepcuteTiHih MeauuunHaneik dakynbTeTi, LLyFbIn kemek 6enimweci, Ctambyn, Typkus;
® Hambik Kemanb yHuBepcuTteTi, MeanumHa dhakynbTeTi, Tekupaar OTb6acbinbIK npakTuka Genimweci,
TeKupAar Typkus;

"sBU Diskapi oky-3epTTey aypyxaHachl, LLyfbin kemek 6eniMmweci, AHkapa, Typkus.

©3exTiniri. XXegen kopoHapnblK cMHAPOMALI eMipre KayinTi aypynap T06bl peTiHae epTe AMarHocTukanay xeHe emaey,
Oyn xeden MeguuMHanblK kemek beniMweciHae weLlywwi MaHbisfa ne. «XKegen kopoHapnblk cuHgpomy» (XKKC) TepmuHi
aypynapablH, CEKTPIH, COHbIH, ilLiHAe TYPaKChbI3 CTEHOKapAusiHbI, MHGapPKT MUOKapAackiH ST CEerMeHTIHIH, )oFapbinaybIMeH
(STEMI xaHe ST cermeHTiHiH, xoFapbinaybiHcbl3 (NSTEMI) nHdapkT MrokapLachiH aHbIKTay YLUiH KonaaHbinagsl.

Ocbl 3epTTeydiH MakcaTbl TypakTbl emec CcTeHokapausameH (USAP) Haykactap ToOblH, ST CermeHTiHiH,
XofFapbinaybiMeH (STEMI) uHbapkt MuokapgacbliH xoHe ST cermeHTiHiH, kofapbinaybiHebld (NSTEMI)  uHdpapkt
Muokapaackl TpombouuTTepaiH, opTawa menwepi (MPV), aputpounttep (RDW Tapany eHi, C-peaktusti akybi3 (CRP),
HelTpoMnaepaiH, NuMdoumMTTEpPre XaHe TpombouuTTepre nuMOUMUTTEPre KaTblHACkl CUSIKTBI KaH napameTpnepi
OoibiHWwa canbicTbipy  6ongbl.  CoHgaid-ak  nauuMeHTTepaiH  SneyMeTTiK-Aemorpadusnbl  XeHe  KIMHMKanbIK
cunaTTamanapsl, Kabblngay yakbITel MEH KyHi, LWYFbIN Tepanus 6eniMiHe TyckeH ke3geri anarHoabl, OKI HaTuxenepi xaHe
OHbIMeH BalinaHbiCTbl aypynap, CoHAan-aKk onapablH apacblHaarbl 6ainaHbIC CUSKTEI MBNIMETTEPAI CanbICTbIPAbI.

Matepuanpgap meH apictepi: 3epTreyre 659 Haykac eHrisinreH. Empgeyre xaTKbldy [uarHosbiHa OannaHbICTbl
nauueHTTep 3 Tonka 6eningi: STEMI, NSTEMI xaHe USAP. MaumeHTTiH, xachl, XbiHbickl, LyFbin kemek benimweciHe Tycy
kesingeri (ED), bomkam guarHosel, remorpamma, MPV, RDW, CRP, TponoHuH, HenTpodnn-numdoumnTTepaiH, apakaTbiHach!
X8He TpombouuTTepAEH NMMAOLMTTEPre KaTbiHACkl Typanb WarbiMaap baranaHas!.

Hatuxenepi: nauneHTTep HerisiveH ep agamaap (71,8%), eH ken ke3geceTiH xac aykbiMbl 45-59 xac (40,2%). STEMI
xaHe NSTEMI tonTtapbimeH canbicTbipFaHga USAP TobbiHaa TponoHuH Menwepi anTaprbikTail TomeH 6ongael (p <0.05).
NSTEMI xoHe USAP TontapbiHa KaparaHga STEMI TobeiHga RDW optawa kepcetkiwi TemeH 6ongel (p <0.05).
HentpodunaepaiH, numcountTtepre katbiHacbl USAP-ta STEMI xeHe NSTEMI TtonTtapbiHa KapafaHga amTaprblKrai
TemeH Gongbl (p <0.05). Yw Ton apacbiHaa TpoMOOUMTTEpAiH JMMGOLUTTEPre KaTbiHAChiHA KaTbICTbl aiTapnbiKTail
aibipMaLLbInbIK TabbiFaH xok (p> 0,05).

KopbITbiHabl: Ocbl 3epTTeyae 6i3 Wwyrbin kemek OenimieciHe ycbiHbinFaH XXKC-bl 6ap HaykacTapablH, AEPEKTEPIH
Oaranagpblk. KKC-bl Gap HaykacTapfbl AMarHoCTMKanay xeHe empey OocblHhail aepektepni baclibinbikka anagbl Aen
oinanmbI3.

Tytindi ce3dep: memerue xardal, xeden KopoHapbik cuHopomdap, NLR, PLR.

59



Original article

Science & Healthcare, 2020 (Vol. 22) 1

Bibliographic citation:

Okay M.E., Altinbilek E., Oztiirk D., Calik M., Caltili G., Cakmak F., Toprak D., Kavalci C. PeTpocnekTisHas ougHka
MaLMEHTOB C [AWarHO30M OCTPbIA KOpOHapHbii cuHapom // Hayka u 3gpaBooxpaHenue. 2020. 1 (T.22). C.58-63.

doi:10.34689/SH.2020.22.1.006

Okay M.E., Altinbilek E., Oztiirk D., Calik M., Caltili C., Cakmak F., Toprak D., Kavalci C. Retrospective evaluation of
patients diagnosed with acute coronary syndrome // Nauka i Zdravookhranenie [Science & Healthcare]. 2020, (Vol.22) 1, pp.

58-63. doi:10.34689/SH.2020.22.1.006

Okay M.E., Altinbilek E., Oztiirk D., Galik M., Caltili C., Cakmak F., Toprak D., Kavalci C. Yefen kopoHapnsIK CUHAPOM
puarHosbl b6ap naumeHTTepai petpocnekTusTi 6aranay /| Foinbim xaHe [eHcaynbik cakrtay. 2020. 1 (T.22). B. 58-63.

doi:10.34689/SH.2020.22.1.006

Introduction

Acute coronary syndromes (ACSs) are the leading
cause of mortality and morbidity all over the world. ACSs
include Unstable Angina Pectoris (USAP), ST-segment
elevation myocardial infarction (STEMI), and non-ST-
segment elevation myocardial infarction (NSTEMI). In the
life-limiting iliness list by WHO for 2020, it is stated that
ischemic heart disease (IHD) will rank first, and stroke
fourth among these diseases (10). According to the results
of Coronary Artery Disease Risk Factors in Turkish Adults
(TEKHARF) study, there are approximately 2,000,000
patients with coronary artery disease in our country as of
2000 (18). In our country, 65,000 persons die yearly due to
sudden death from coronary artery disease. The most
common cause of IHD is atherosclerosis which is a chronic,
progressive and multifocal intimal disease (10,18).

Currently, the commonly used tests in order to
determine myocardial damage include echocardiography
which shows left ventricular wall motion disorders and
creatine kinase myoglobin (CK MB) isoform which define
myocardial necrosis, myoglobin, troponin | and serum levels
of troponin T (3). The use of sensitive and specific serum
biochemical markers such as cardiac troponins in ACS is
helpful in establishment of the diagnosis, and also it is an
indicator of increased mortality risk, revascularization need
in future, and myocardial infarction (3,7,910,29). Since there
is not myocardial necrosis in many of ACP patients at high
risk, it is impossible to identify these patients with serum
troponins. Therefore, newer cardiac biomarkers are needed
for risk assessment, that will help a rapid and definitive
diagnosis in ACS patients to be used before the traditional
markers showing myocardial cellular damage or in cases of
these markers are not elevated. For this purpose,
biomarkers of hemostasis, thrombosis, oxidative stress,
energy homeostasis, inflammation, and plaque instability
are being studied.

At the point of theories developed and studies
conducted for the pathogenesis of atherosclerosis for more
than a century, it is now well known that inflammation plays
a critical role at every step of atherosclerosis (10). Today,
inflammation theory is the most accepted. The rupture of
thrombus materials or thrombus materials occurring with
erosion of the overlying endothelium that are developed at
the end of this complex process which involves many cells,
adhesion molecules, proinflammatory cytokines, and further
numerous molecules are the main feature of ACSs (9).

In this study we aimed to compare MPV, C reactive
protein (CRP), red cell distribution width (RDW), neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR) among ACS forms. In addition, considering it would
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be helpful for emergency physicians, we examined data
such as sosciodemographics, clinical features, admission
complaints, and time of admission in patients diagnosed
with ACS.

Material and Methods

A total of 659 patients who presented to the emergency
department of Sisli Hamidiye Etfal Training and Research
Hospital with chest pain, who were diagnosed with ACS and
admitted to the coronary intensive care unit between
01/05/2015 and 30/04/2016 were retrospectively included in
the study. Patients were divided into 3 groups according to
the diagnosis of admission as STEMI, NSTEMI, and USAP
groups. Patient’s sociodemographics such as age and
gender, hemogram, MPV, RDW, CRP, troponin, NLR and
PLR were obtained from the patient files and evaluated.

Statistical Analysis: Descriptive statistics of the data
are expressed as frequency (n), ratio (%), median and
interquartile range (IQR). Distribution of the variables was
measured with Kolmogorov-Smirnov test. Continues data
were analyzed with Kruskal-Wallis tests. Categorical
variables were analyzed with Chi-square test, and with
Fischer test when Chi-square conditions were not met.
Statistical analysis was performed using SPSS 22.0
software. p<0.05 values were considered statistically
significant.

Results

Mean age of patients was 60.01£13.7 and 71.8% of
patients were male (n=473). Age and gender distributions of
the patients are given in Table 1.

Table 1.
Distribution of patients according age groups.
n %
Age groups 18-44 79 12
45-59 265 40.2
60-74 206 31.3
>75 109 16.5
Gender Male 473 71.8
Female 186 28.2

Troponin value was significantly lower in USAP group
compared to STEMI and NSTEMI groups (p<0.05) (Table 2).
Hematologic features of the patients are given in Table 2.

No significant difference was found between STEMI,
NSTEMI, and USAP groups in terms of the admission MPV
values (p>0.05). There was significant difference found
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between STEMI, NSTEMI, and USAP groups in terms of
the admission hemoglobin value (p<0.05) The median RDW
value was lower in the STEMI group than NSTEMI and
USAP groups (p<0.05).

No significant difference was found between the three
groups in terms of platelet-to-lymphocyte ratio (p>0.05).
Neutrophil-to lymphocyte ratio was significantly lower in

USAP compared to STEMI and NSTEMI groups (p<0.05).
There was significant difference found between STEMI,
NSTEMI, and USAP groups in terms of the admission CRP
and Troponin | value (p<0.05) The median CRP and
Troponin values were lower in the USAP group than
NSTEMI and STEMI groups (p<0.05).

Table 2.

Hematologic an demographic features of the patients.

Variable USAP NSTEMI STEMI p
Gender (M/F) 62/25 214/105 197/56 0.017
Age 56 (16) 61(23) 57(18) 0.003
MPV 10(1.10) 10.5(1.10) 10.5 (1.10) 0.068
RDW 13.6(1) 13.8(1.8) 13(1.1) 0.000
PLR 104.31(59.44) 103.4 (75.01) 98.61(76.18) 0.481
NLR 2.19(1.52) 2.74(2.75) 2.71(3.64) 0.014
CRP 3.9(6) 5.9 (12.4) 5(11.2) 0.008
Troponin | 0.10(0.05) 1.08(2.68) 0.55(5.06) 0.000

MPV: Mean platelet voume,

RDW: red cell distribution width,
CRP: C reactive protein,

NLR: neutrophil-to-lymphocyte ratio,
PLR: platelet-to-lymphocyte ratio

Discussion

In our study, we investigated and compared
demographic, hematologic parameters among the patients
who presented to the ED, were diagnosed with ACS and
admitted to the coronary intensive care unit.

According to the Turkey data, yearly rate of deaths from
IHD is 6.5 per thousand in men, and 2.5 per thousand in
women (18). This difference is disappeared with ageing,
and F/M ratio becomes equal after 75 years of life (18).
Serinken et al. showed that the rate of experiencing IHD is
higher in men (22). Women develop ACS in earlier ages
than men, and the symptoms manifest later in women (4,
27). Consistently with the literature, we also found a higher
population of male patients by 71.8% (n=473). The rate of
female patients was significantly higher in NSTEMI group
than in STEMI group.

The incidence and prevalence of coronary artery
disease increase by ageing, and thus age can be
considered as the most important risk factor (10). Being
aged >45 years in men and >55 in women is a strong risk
factor for coronary artery disease. It is reported in the
literature that CAD is the most commonly seen after 40
years of life (26). In their study conducted in Turkey in 1998,
Onat et al. found the prevalence of CAD by age group as
14.4% in 40-49 years age group, 13.3% in 50-59 years age
group, and 21.6% in 60-69 years group (18). In our study,
the most common age of experiencing ACS was between
45 and 59 years by 40.2% (n=265). According to our results
similar to the literature the chance of developing ACS
increases after 40 years of life. Again in parallel with the
literature, the risk of ACS was shown to increase by aging.

Clinical trials have shown that serum cardiac troponins
is a biomarker that can be determined in the earliest period
in the diagnosis of acute coronary disease in humans [5].
Elmali et al. showed that both tests have no superiority on
each other in the diagnosis of acute coronary syndrome. At
the end of the study, although sensitivity of c-Tn-l was high
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enough to compared with the previous study, high rate of
false negativity was remarkable. It is understood from our
results that regardless the test, outcomes should be
evaluated along with the clinical parameters of the patient. It
has been underlined that considering only laboratory values
in both tests could lead to incorrect clinical procedures (6).
The authors compared Tnl, TnT and CK-MB, and stated
that cTnl is the most sensitive indicator of minor myocardial
damage at a cut-off value of 0.1 ug/L. Although elevated
cTn is an important marker of coronary ischemia, one
should be considered that this parameter can be raised also
in other conditions, and it should not be interpreted in favour
of coronary ischemia. The rate of elevated cTn-T level (=0.1
Mg/L) has been found as 0.7% in general population.
Among the reason for this are left ventricular dysfunction,
diabetes mellitus, left ventricular hypertrophy, and moderate
renal failure (25). It is known that cTn levels may be read
high in the patients who presented to hospital due to any
reason or hospitalized patients, rather than healthy persons.
In another study, cTn-T levels were measured in 635
patients who presented to hospital due to any reason within
a 10-month period. Acute coronary syndrome was
diagnosed with >0.1 pg/L cTn-T value in 53% of the
patients, while elevated cTn-T was found to not have
thrombotic reasons in 41%, and no any reason was
detected in 6% of the patients. The results of the mentioned
study indicated that although a considerable portion of the
patients had elevated cTn, this may be not caused by
coronary artery disease [2]. In our study, troponin level was
significantly lower in USAP group compared to STEMI and
NSTEMI groups. Our results accordances with literature.
Nishizaki et al shown that MPV rather increases during
an inflammatory process such as acute coronary syndrome,
but basal blood investigations of the IHD patients with
angina pectoris (AP) revealed that platelet in these persons
were larger than those of normal persons, and platelet
aggregation is more compared to normal persons especially
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after in vitro induction with adrenalin [17]. There are reports
showing an association between MPV, ACS occurrence
and acute cerebral stroke. In these studies, an increase
have been observed platelet volumes, and decrease in
platelet count in acute ischemic events, and increased MPV
has been proposed to be an independent risk factor in
repeating vascular events [23]. Kilicli-Camur et al. reported
that MPV values were higher in acute Ml group compared
to USAP group, although the results were not statistically
significant [12]. In general, there is an opposite correlation
between platelet count and MPV, and this association
usually provide a constant platelet mass in the circulation
[24]. In our study, admission MPV values were not
statistically different among USAP, STEMI, and NSTEMI
groups.

There is a strong association between coronary artery
diseases and high RDW level, the underlying mechanism is
yet to be fully clarified. Studies have shown that
neurohumoral system is activated and erythropoiesis
process is accelerated because of the increased circulatory
levels of neurohumoral mediators, which in turn raises RDW
levels in patients with coronary artery diseases and heart
failure [14, 20]. Moreover, two large studies have shown
that high RDW is a prognostic factor independent from
anemia in coronary artery diseases and it may be related to
the increased rate of mortality. Mediators that are resulted
from the elevated neurohumoral activity during ACS
stimulate erythropoiesis, increasing RDW levels. In a large-
population study on patients with heart failure, high RDW
was found to be an independent risk factor for mortality [17].
Studies have suggested that oxidative stress, inflammation
and hemodynamically overload occurring during heart
failure increase RDW. Nishizaki et al. found very high RDW
values in fatal heart failure and stated that this may be
associated with inflammation [17,20]. In our study, the
median RDW value was lower in the STEMI group than
NSTEMI and USAP groups (p<0.05).

It is known that neutrophilia follows myocardial damage,
there is an intense neutrophil infiltration in the infarction
area at the first and third days, followed by healing of
infarction and finally fibrous tissue takes place. Elevated
leukocyte level and neutrophil-to-lymphocyte ratio (NLR)
have been associated with short- and long-term mortality in
patients with AMI (12,13,16). Kyne et al. found a significant
correlation between the development of heart failure and
elevated NLR at admission during 4-month follow-up of 185
AMI patients (14). However, some studies could not find a
significant association such as the known other risk factors
(14). In our study, NLR was significantly lower in USAP
group than in the other two groups.

In previous studies reported that Platelet to lymphocyte
ratio (PLR) was related severity and prognosis of CAD
(1,21,28). ipek et al reported any relationship between PLR
and CAD (11). In our study, there was no statistically
significant difference in the median PLR value according to
groups (p>0.05). Our results support ipek et al.

The generally accepted opinion is that plaques with
high lipid content, high inflammation and weak fibrous roof
tend to rupture. CRP is a good indicator of inflammation
(19). Elevated levels of high-sensitivity C-reactive protein
(hs-CRP) which is among the inflammatory markers of
atherosclerosis have been associated with decreased
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coronary collateral circulation in patient populations both
with ACS and stable AP (15). These data suggest that
increased inflammation induces coronary collateral
circulation via unknown mechanisms. In their study, Habib
et al. found high levels of CRP in patients with ACS (89).
In our study, median CRP value was lover in the USAP
groups than STEMI and NSTEMI group. We think that
CRP levels increase meanwhile vascular occlusion
increases.

Conclusion

In this study, we examined sociodemographics and
laboratory outcomes of 659 patients diagnosed with ACS,
and compared these parameters among USAP, STEMI and
NSTEMI groups.

In conclusion, we believe that the levels of RDW, NLR,
and CRP which can be studied as a part of full blood count
without requiring additional cost, can be used along the
other conventional cardiac parameters in order to determine
mortality and morbidity from coronary artery diseases in
patients presenting to emergency departments.
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Pestome

BBepeHue. [lporpeccupytolas MynbTudokanbHas neikosHuedanonatus (MMJ1) sBnsieTcs peakum U TSKENbIM
LEMVeNnuHU3NpYLoWMM 3aboneBaHnem 6enoro BelecTBa LieHTpanbHoi HepBHoi cuctembl (LIHC) v BbI3biBaeTCS BUPYCOM
[xoHa KanHuHrema (JCV). Nhdbekumsa JCV npnobpena BaxHOCTb 47151 HEBPOMOroB nocrne coobuyeHus o ayx cnyyasx MM
Yy NaUWeHTOB C paccestHHbIM ckrepo3om (PC), nonyyasLunx Hatanuaymab.

Llenb: W3yunTb pacnpocTpaHHeHoCTb aHTUTen npoTue Bupyca [OxoHa KanHuHrema (JCV) y naumeHToB C paccesHHbIM
CKIIEPO30M W BbISIBUTb B3aMMOCBSA3b MEXY KITMHUYECKMM, [eMOrpacnieckuMm XapakTepUCTUKaMn U CEPONO3NTUBHOCTbIO
1 CEPOHEraTMBHOCTbIO K aHTU-JCV.

Matepuwanbi u metoabl. Mbl NpoBEnM peTpoCneKTUBHYIO OLeHKy 6asbl AaHHbIX NaumeHToB ¢ PC, COCTOALLMX Ha yyeTe B
LieHTpe PaccesiHHOro ckreposa r. AnMaTbl, KOTOpble SBMSITCA KaHaaaTamu Ha Hatanusymab, B nepwog ¢ anpens 2018 roga
no mioHb 2019 roga. [inarHo3 Bbin AMarHOCTUPOBaH B COOTBETCTBUM C NEPECMOTPEHHbIMI KpuTepuamu Makgonansga 2017
roga. bbinn n3yyeHbl HECKOMbKO (HaKTOPOB, TakuX Kak BO3PACT, MO, HALMOHANBHOCTb, AUTENLHOCTL 3ab0mneBaHus, CpeaHNi
fann no pacluMpeHHoi Lukarne OLEHKN CTeneHn uHBanuamsaumn EDSS, ans onpegenerns KOTHUTUBHON (YHKUMIA NO LiKane
MOCA Bo Bpemsi TecTupoBaHWs Ha aHTuTena k JCV W npegwectsyiowas ummMmyHotepanus. OueHeHa CBsA3b Mexay
CEpONo3NTUBHOCTLIO aHTW -JCV-aHTUTena 1 AeMorpapuyeckumMmn xapakTepucTukamm, 1 xapaktepucTukamn 3abonesaHms.

Pe3ynbTatbl. /3 71 06cnegoBaHHbIx naumeHToB ¢ PC Ha Hanuune aHTuTen npoTus Bupyca JC 6binmn xeHwmHbl 76.1%
(54) n myxunH 23.9% (17). CpegHuit BospacT coctasun 41.2 + 11.4 net, a gnutensHOCTb 3abonesaHus coctasuna 11.9 +
8.7 net. BonbLUMHCTBO NauueHToB 77.5% (55) MMenu peLuanBupyoLwmMi - pemuTTupytowmin PC, a cpegHuin 6ann no Lwkane
EDSS B uccneayemoti rpynne coctasnsan 3.75 + 1.45 6annos. O6Lwas pacnpocTpaHeHHOCTb CEPONO3NTUBHOCTY K aHTUTENY
npoTus Bupyca JC coctasuna 85.9% (61), u3 kotopbix - 73.8% COCTaBNANM KEHLLMHBI.

3aknioyeHne. Takum obpasom, WCCNeAoBaHWE MOLTBEPAUNO BbICOKYIO PacrpocTpaHeHHOCTb aHTuten npotve JCV y
nauneHtoB ¢ PC Ha 85.9%. PesynbTathl WCCNesoBaHMiA, NPOBEAEHHbIX [0 HACTOALLEr0 BPEMEHW, MOATBEpXKOatoT
MPOrHOCTUYECKYHO LIEHHOCTb M3MepeHus aHTuten npoTus JCV B oueHke pucka NMMI1, TeM He MeHee, u3MeHeHus ctatyca JCV
HeobX0AMMO YuMTBIBATD.

Knroyeenie cnosa: Bupyc [xoHa KaHHurHeema (JCV), npoepeccupyrowasi MynbmughokasnbHas nelikosHuyeganonamus,
paccesHHbIl CKnepo3, Hamanusymal.

Abstract
THE PREVALENCE OF ANTIBODIES AGAINST JOHN CUNNINGHAM
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Introduction. Progressive multifocal leukoencephalopathy (PML) is a rare and severe demyelinating disease of the
white matter of the central nervous system (CNS) and caused by the John Cunningham virus (JCV). JCV infection has
become important for neurologists after reporting two cases of PML in patients with multiple sclerosis (MS) treated with
natalizumab.

Aim: To study the prevalence of antibodies against John Cunningham virus (JCV) in patients with multiple sclerosis and
identify the relationship between clinical, demographic characteristics and seropositivity and seronegativity for anti-JCV.

Materials and methods. We conducted a retrospective assessment of a database of MS patients registered at the
Multiple Sclerosis Center of Almaty, who are candidates for natalizumab, from April 2018 to June 2019. The diagnosis was
diagnosed in accordance with 2017 MacDonald's revised criteria. Several factors were studied, such as age, gender,
nationality, duration of illness, average score on the advanced EDSS disability rating scale, to determine cognitive function
on the MOCA scale during testing for anti-JCV antibodies and previous immunotherapy. The relationship between the
seropositivity of the anti-JCV antibody and the demographic characteristics and disease characteristics was evaluated.

Research results: Of the 71 examined patients with MS for the presence of antibodies against the JC virus, 76.1% were
women (54) and 23.9% were men (17). The average age was 41.2 + 11.4 years, and the duration of the disease was 11.9 +
8.7 years. Most patients 77.5% (55) had relapsing - remitting MS, and the average EDSS score in the study group was 3.75
+ 1.45 points. The overall prevalence of seropositivity for anti-JC virus antibody was 85.9% (61), of which 73.8% were
women.

Conclusions: Thus, the study confirmed the high prevalence of anti-JCV antibodies in patients with MS by 85.9%. The
results of studies conducted to date confirm the prognostic value of measuring anti-JCV antibodies in assessing the risk of
PML, however, changes in JCV status must be considered.

Keywords: John Cunningham virus (JCV), Progressive multifocal leukoencephalopathy Multiple Sclerosis, natalizumab.

Tyninpgeme

WALWbIPAHADbI CKNEPO3BEH HAYKACTAPAOA NXXOH KAHHUHIEM
BUPYCbBIHA KAPCbl AHTUAEHENEPAIH TAPANYbIH AHbBIKTAY -
OCbI AEPT KE3IHAEr YAEMENI MYJIbTU®OKANDbALbI
NIENKOSHLIE®AJIONATUA KAYIN -KATEPIHIH
CTPATUOUKALIUACDHI PETIHAE
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Kipicne. Ygemeni mynstuchokansbl neikoaruedanonats (YMI) - Dxon KaHHUHrem BUpYChbIMeH LwakbipbinFaH (JCV)
opTanblk Xyike xyiteciHiH (OXOK) ak 3aTbiHblH CUpeK Ke3[eceTiH XaHe ayblp AeMUENUHWU3aLMANbIK aypybl.
Hesponatonortap ywwid JCV uHekumsicbl HaTanu3ymabneH emagenreH wawbiparabl ckneposben (LLC) exi Haykacta YMIT
Xafaibl nanga 6onFaHHaH keitiH MaHbI3abl 6onapbl.

Makcatbl: WawbipaHael ckneposbeH Haykactapgafbl [DkoHH Kannurem (OK) BupycblHa Kapcbl aHTuaeHenepgiH,
TapanyblH 3eppTey XaHe OHbIH KNUHWKanbIK, AeMorpatusanblk cunaTtamacsiH xaHe JK BupycbiHa Kapcbl Cepono3nTMBTINIK
MeH CepoHEeraTMBTINIKTIH apacbiHaarbl 6ainaHbICTbl aHbIKTAY.

Matepuangapbl MeH agicTtepi. bi3 2018 xbingbiH cayipiHeH 6actan 2019 xbinablH MaycbiMblHA AeiiH AnMaTbl
kanacblHgarsl LawbipaHabl cknepo3 opTanbifbiHga Tipkenred LWC HaykacTapbiHbIH gepekTep 6asacbiHa peTpocnekTUBTi
Oafanay xyprigik. Haykactapra guarHo3 2017 binesl MacDonald'sTbiH, KalTa KapanfaH KpuTepuinepiHe cymeHe
KoMbinFaH. BipHelle caktopnap KapacTblpbingbl, Xachl, XbIHbICbl, YNTbl, aypy afbIMblHbIH, Y3aKTbifbl, COHbIMEH KaTap
keHenTinreH myregekTinik gapexeci EDSS OoibiHwa opTawa 6arFackl, JCV aHTMAEHECH aHbiKTayFa AeliHri TaHbIMAbIK
OyabinbictapbiH MOCA chiHamach! 6oiibiHLIA XHe aFbiMaarbl UMMYHOTEpPaNUAChIHbIH, GannaHbicbl 3epTtengi. AHTU-JCV
aHTUOEHECIHIH, CeponO3UTUBTINIF, OHbIH AeMorpacusiNbIK XaHe aypy cunaTramanapbl apacbiHaarbl 6annaHbIic 6arananabl.

Hatmxeci. LUC —6eH HaykacTapparbl JC BUpYCbIHA KapCbl aHTUAEHeNepAi 3epTTeyre KatbickaH 71 HaykacTbiH, 76.1%
(54) aten agam xaHe ep agam 23.9% (17) kypagbl. OpTaHrbl xac kenemi 41.2 + 11.4, an aypyabiH y3akTbiFsl 11.9 + 8.7
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Xbin. 77.5% (55) WC peumansmpupneywwi — peMuTTMpneyLwi aFbiMbiHaa, an 3epTtey TobbiHaarsl EDSS barambl 3.75 + 1.45
Banngbl Kypagpl. JCV kapcbl aHTUaEHeneiH, ceponoanTusTiniriHiH Tapanysl 85.9% (61) Kypagbl, oHbIH 73.8% yneci aien
HaykacTapaa Tuecini.

KopbiTbiHabl. Ocbinaniua, 3eptrey HaTuxeci LLIC-6eH aybipaThiH Haykactapaa JCV — kapcbl aHTUAEHENEePiH, XoFapb!
TapanyblH pactagpl, on 85.9% Kypaabl. ByriHri kyHre geiiH xyprisinreH 3eptteynep YMI1 kaynin 6aranayga JCV -kapcbl
aHTMageHenepdi 6omkamabl aHbIKTayAblH, MOHIHIH, 30p eKeHiriH aHblkTagel, ananga JCV  peHreliHiv, - e3repin
TYPaTbIHABIFbIH ECKEPY KaXeT.

TytiHdi ce3dep: [JxoH KanHuHeem supycki (JCV), Yoemeni mynbmuchokans0bl nelikosHueghanonamus, wawbipaHob!
CKi1epo3, Hamanu3ymao.
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AkTyanbHoCTb. [porpeccupytowias MynbTudgokansHas HaunHasi ¢ 1980-x rogos ¢ anupemuen BAY / CMiA0a,
nenkoaHuedanonatua  (MMJT) - onnoptyHuctudeckas  CIMWL  BbicTpo  cTam  caMbiM  pacnpoCTPaHeHHbIM
BUMPYCHAs WHCGEKUMS LEHTPanbHOM HEPBHOW CUCTEMBI 3abonesaHuem, npeapacnonaratowum k passutiio MMJ1. B
(LUHC), Bnepebie onucaHHas B 1958 rogy ACTpeMOM M er0  OAHOM WCCNEOOBaHWW, NPOBEAEHHOM B HOxHOIM ®nopuae B
konneramu [1]. 310 BbI3BAHO peakTuBaumen supyca [koHa  nepuopg mexay 1980 w 1994 ropamw, Berger et al.
KaHHuHrema  (JCV), gByxuenoueuHoro [HK-upyca,  upeHTudbmumposanu 154 naumenta ¢ MMJ1, ocnoxHsiowwen
npuHaanexatlero Bmecte ¢ Bupycamu SV-40 u BK, k  CNAL [3].
cemelicTBy nonuomasupyca [6]. PeaktusuposaHHas JCV B 2005 rogy Obinu BbickasaHbl OMAceHWst no MoBoay
WHeKUMs NpoTuB  onurogeHapoumtos, actpouutos u  TIMJ1, nockonbky oH Obin BbISIBMEH Y ABYX NaUWMEHTOB C
HEMPOHOB NPUBOAWT K Tshkenon fgemuenuHudauun. MMIT  paccesHHbiM cknepo3oM (PC) u y ogHoro naumeHta ¢
MPOMUCXOAMT MOYTU  WCKMKYMUTENBHO Y nauuWeHtoB ¢ 6GonesHbto KpoHa, nonyyaslumx Hatanuaymab [19,9].

ocnabrneHHbIM MMMYHUTETOM, OCOBEHHO Yy Tex, Yy Koro BonblmHeTBO Ntogen npuobpetatot JCV, kak npasuno,
nmeetcs HapyLLeHus! KNEeTOYHO-0MOCPEejOBAHHOTO B [IETCTBE, TaK Kak oHO BeTpeyaetces y 70-90% HaceneHus.
nmmyHuTeTa [21]. lMpennonaraetcs, 4TO  MepBOHaYanbHas — WHGeKumus

Hu ogHO knHWyeckoe 3abonesaHne He BbiNo CBA3aHO  BO3HWKAET B MUHOANMHAX UMM KENMyOoUYHO-KULIEYHOM
C NnepBuYHbIM 3apaxeHnem JCV u BO3OeNncTBUE SBNSETCS  TpakTe, a 3aTeM BUPYC OCTAeTCA NaTeHTHbIM, 4acTo B
pacnpoCTpaHeHHbIM SBMEHWEM, TOr4a Kak OCMOXHEeHWe  Moykax WM NUMAOUOHBIX OpraHax, B apXeTUnU4eckown
MMIT BcTpevaeTcs KpailHe pegko U, MOYTM BO BCeX  GOpMeE, KOTopasi HecnocobHa MpPOAYKTUBHO MHEMLMPOBaTL
cnyyasx, 6bina cBs3aHa CO 3HAYMTENbHbIM HapyLieHWeM  FIMasnbHbIe KNETKM [5).
knetouyHoro ummyHuteta. [MJ1 Obina nepBoHavanbHO B HacToslllee Bpems HalM 3HaHWS O nepefade
onucaHa y MnaLlneHToB c B-kneTouHbIM uHdpekumm JCV 1 ee KM3HEHHOM LMKNE B 300POBOMA
numgonponudepaTBHbiM - HapylweHnem [1].  TlomMmo  4YenoBeveckonm mnonynsaunMuM orpaHudeHbl. [lepenaBaemast
NauMeHToB ¢ B-kneToudbiMu  3nokauyecTBeHHbIMM  chopma JCV 0bbluHO HasbiBaeTcst apxeTunom JCV, Tak kak
HoBooOpasoBaHusimu, TIMIT HabntogaeTcs y NaunWeHToB ¢ CYMTAETCA, YTO BCe ApYIME rEHOTUMbI MPOUCXOLST OT HEro.
Apyrumu  muenonponudepatmeHbiMi - 3abonesaHuamu,  JCV-apxetnn obHapyxuBaetcs B moye. Haobopot, Ttun
TakKUMKU Kak, KapuuHOMa, BPOXAEHHbIE UMMYHOLEMULMTEI, JCV - MMM Bbirnsigut 6onee HEeMpOTPOMHLIM U BbIAENEH U3
TpaHCNnaHTauus OpraHoB, pexe, MpW rpaHynematosHoMm,  Mo3ra nauueHtoB ¢ [MJ1. 3TOT natonoruyeckuit BapuaHt
BOCManuTENbHOM, WNW  ApYruX WMMYHOOMOCPEOOBAHHbIX  XapakTepusyeTcs AeneuusMu, Jynnukauuen U ToHeUHbIMU
COCTOSIHUSIX,  OTMEYEHHbIX Yy  MHOMMX  NaUWEHTOB,  MyTauWsMKU B KOHKPeTHOW perynsitopHoit obnactu JCV.
nomnyYyaBLIMX Tepanuio, kOTopas BRMsSET Ha knetouHyww — Ckopee BCEro, 9mMW30AMYECKA W, HA HU3KOM YPOBHE,
UMMYHHYl0 cuctemy go passutus [IMI. WsHavanbHo — penmvumpyembin  apxetun JCV B nodkax oObscCHseT
aTvonorust  pacctponctea  Obima  HewseecTHa, HO  akckpeuwwo moun u JCV-OHK B nnasme naumeHToB C
BblJeNeHWe BUpyCa MOMMOMbI W3 [NMANBLHOA KNETKM  ocrnabneHHbIM  WMMyHUTETOM.  PacTeT  KONMM4ecTBO
KynbTypbl NaumeHta ¢ TMJ1 6bina obHapyxeHa B 1971 pokasatenscts croikoct JCV B LIHC. O6blyHo OHK JCV
rogy, B cBa3un JCV Obin HasBaH B YECTb VMHWLMAMOB  MOXHO OBHapyXuTb B ONMMIOAEHAPOLMTAX W acTpouuTax, 1
nepsoro nauvexTa (o KanHuurem) [12]. COBpPEMEHHas naTtoreHHas KoHUenuus noppasymeBaeT
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NIMTUYECKYIO MHGDEKLMIO TIaNbHbIX KIETOK, BbI3bIBAMOLLYIO
MM [13,17].

HepaBHO onucaHHblii cheHoTMn 3Toro  3aboneBaHus
BKMIOYAET NPSAMYI0 MHEEKLMIO HEMPOHOB. JTOT OTYETNUBbIN
KMWUHUYECKUA U PEHTTEHONOMYECKWIA CUHAPOM Ha3blBaETCS

HeipoHonaThen rpaHynapHbIX KneTok JCV,

XapaKkTepusytoLencs UCKIIOYNTESTBHOM U

npeobnagatoLeit atpocpuen moaxeyka [10].
aTOrHOMOHMYHbIE HavanbHble cumnTombl TMMJT He

Obinu  onpedeneHbl, YTO YacTO 3aTPyOHSIET PaHHIo0
KMWHWYECKYI0 ~ OMarHoCTWKy  3TOT0  pacCTPOWCTBa.
HekoTopble 13 KMaCCMYECKMX KAMHWYECKWX MPU3HAKOB 1
cumntomoB [TMJT BKMoYaloT GbICTPO NPOrpeccUpyIoLLyH
AEMEHLMI0, ABUraTENbHYI AUCHYHKLMIO U NOTEPIO 3PEHUS,
KOTOpble TPyAHO OTNM4MThL OT peumamnsos PC [18].

Lnpokoe  WCMOMb30BaHME — MMMYHOMOLYNMPYHOLLMX
npenapatoB Hatanu3ymab (Tu3abpu, bBuoreH, CLUA,
2009r), dpuHronumopn (Mvnexns, Hosaptuc ®apma LUteiH
AT, LWeenuyapwusa, 2015r) u gumetundymapat (OJMOA)
(Texkdmpepa, BuoreH, Espona, 2013 r) npu neveHun
paccesiHHoro ckneposa (PC), pacupuno nonynsauumio
NaLMeHTOB C NOBbILEHHbIM puckoM pas3sutus MMJ1. OHu
obnapaioT Oonblueit  3PPEKTUBHOCTEIO B CHUXEHUM
PELMAMBOB Y MHOMX NauMeHToB ¢ pemutTupyowmm PC,
yem boree cTapble BUabI NeYeHNs, Takne kak MHTepdepoH-
B 1 aueTaT rnatupamepa [22].

Hatanuaymab ABNsETCS ryMaHW3MPOBaHHBIM
MOHOKIOHANbHbIM ~ @aHTUTENOM  UMMyHOrnobynnHa G4,
HanpaBneHHOE Ha a4 MOMeKynbl afres3nn UHTErpuHa,
KOTOpble MPEAOTBPALLAT MUTPALM0 MMMYHHBIX KNETOK
yepes rematoaHuedanuyeckuit bapbep, u Obin 0gobpeH
LN NeveHus peLmavMBupylollero —pemuttupyowero PC
(PPPC) c¢ Bbicokoit adhdektusHocTblo [14]. Il dasza
ucnbiTaHni Hatanusymaba npu PPPC yctaHoBuna, 4to,
HaTanu3ymab yMeHblUaeT 4acToTy peumamBoB Ha 68%,

nporpeccupoBaHne WHBanuaHocTM Ha 54% u MPT ¢
yCUNeHWeM nopaxeHuin ragonuHus > 80% no cpaBHEHNHO C
nnaue6o [15]. Cuctematuyecknit 0630p uCMbITAHUA NO
oueHke Hatanuaymaba gns PPPC, u obbeanHeHHble
[aHHble 6e3onacHocT M aheKTUBHOCTM HaTanmaymaba
npu PPPC (AFFIRM) n 6e3onacHocTb ¥ 3GhdeKTUBHOCTb
HaTanmaymaba B coueTaHun ¢ WHTepdepoHom beta-1a y
naumeHtoB ¢ PPPC  (SENTINEL) nokasamu, uto
HaTanu3ymab 3HauMTENbHO CHKAET PUCK peuuanBa B
TeyeHne 2 net (oTHocuTenbHbIN puck 0,57, 95% AW 0,47-
0,89) [16].

B HacTosllee Bpems MOXHO oOMpegenuTb  Tpw
pasnuyHbIX pakTopa pucka, CBA3aHHbIX C PUCKOM Pa3BUTMS
[MI1 Bo Bpems neyeHus Hatanusymabom:

1) Hannuue antuten npotus JCV,

2) NPOLOMMKNUTENBHOCTL NeveHus bonee 24 mecsLeB 1,

3) IeyeHMe MMMyHOOENpeccaHTOM A0 HasHayeHus
Hatanusymaba  (He3aBMCMMO  OT  WCMOMb3yeMOoro
MMMyHOZENPEeccaHTa, BPEMEHM €r0  JKCMO3vLMM 1
BPEMEHHOrO MHTEPBaNa Mexay nocnegHuM npuMeHeHuem
VMMYHOCYNPECCUBHOM  TEpaMMW 1 HA4yanoM  NeYeHus
HaTanuaymabom) [20].

Ocobblit  MHTEPEC NpefcTaBnseT — cTpaTudmKaLms
pucka, OCHOBaHHasi Ha MPUCYTCTBMM Tak Ha3blBAEMOro
antu-JCV-antutena. Mockonbky nHekuns JCV sensetcs
npeanocbinkon ans passutus M1, 6bin paspaboTaH,
ONTUMU3NPOBAH M YTBEPXKAEH MMMYHOCOPOEHTHbLIN aHanun3
C (bepmeHT-CBA3bI0, KOTOpbI OOHApyXMBaeT aHTuTEna
npotue JCV B CbiBOPOTKE WNM nnasve Yeroseka.
CeponpeBaneHTHOCTb, O KOTOPOI COOBLLIAIOT NauMeHTbl ¢
PC, HaxomuTcs B AvanasoHe 50-60% pans GonbluvHCTBA
nauuenTos [11].

Ha ocHOBaHMM 3TOro aHanu3a crana BO3MOXHOM
ctpatudmkaums pucka MMIT [4] (PucyHok 1).

Tect noBTOPHTH KaxKbie 6
MecHIEB

— T

OTHomIeHAE BpEMEHH

Antu -JCV E CRU—— <0.09/1000 .
®axrop 1 aHTHTeNa CTaTyc 95% Ki:0-0,48 BOSIICHCTRILA W
Tpe/IIecTBYIOMEro
J: JeYeHHs
ITo3uTHBHEIH
=1/1000 guHama3zoH
. 0.75/1000
Hpoxomitexsio 1-24 mecsnies 05% (0,56/1000 ecnm Het
CTh JICYCHHUS 0
HC,
l 1.6/1000 ¢ HIC)

25-48 Mecsanen

[Ipoect MPT ronosaoro
MO3ra KaKIple 6 MecAleB

l

Daxkrop 3
P IIpemmectByomas HET 4.6/1000
HMMYHOCYIIPeCCHs 95% Ku:3,7-5,6
|
y
11.1/1000
AA 95% Ki: 8,3-14,5

PucyHok 1. OueHka pucka pa3BuTHs nporpeccupytoliein MynbTud)okanbHow neikosHuedanonatmm.
(Figure 1. Assessment of the risk of progressive multifocal leukoencephlopathy).
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B cnyyae, ecnm Tect Ha aHTU-JCV-aHTUTENO
OKasblBaeTcs  OTpuuatenbHbiM, puck passutug  [MJ1
OCTaeTCs O4YeHb HU3KUM. TeCT crnegyeT NOBTOPATb Kaxzable
6 MecsueB ANS BbISBEHWS BO3MOXHOW CEPOKOHBEPCUM.

Kpome TOro, Obin  mpoBemeH  aHanua,  yTOOI
MpoaHann3MpoBaTb, MOTYT M YPOBHU aHTUTEN MNPOTUB
JCV, u3MepeHHble  KaKk  MHOEKC,  AOMONHUTENBHO

onpegensatb puck MMJTy cepono3uTueHbIX naumeHTos [14].

OTOT aHann3 OCHOBLIBAICS Ha CBA3W MeXAY YPOBHAMU
aHtu-JCV-aHTMTEN B CbIBOPOTKE MMM MNasme KpoBU M
puckom MMIT y naumentoB ¢ PC-no3ntmeHbIMM aHTU-JCV-
aHTUTENaMM M3 KIMHWYECKNX UCCTIER0BaHWA HaTanuaymaba

1 MOCTMAPKETMHIOBbIX MCTOYHWKOB. [nst naumeHTos ¢ MMJ1
1 aHTu-NMJ1 BEPOATHOCTM HanUuMs UHLEKCA HUXKE U BbilLe
[uanasoHa MOPOroBOr0 3HAYeHUs MHAeKca aHTuTena
npotne JCV 6binu paccuutaHbl C MCMOMb30BaHUEM BCEX
BOCTYMHbIX  AaHHbIX W MPWUMEHEHbl K  anroputmy
cTpatudmkavmm pucka MM,

Hwxe npueogutcs (tTabnuua 1) oueHkn pucka MM no
nopory WHAeKkca Yy MauuMeHTOB C  MOMOXMTEMNbHLIM
aHTMTenom  6e3  npeaBapuTENbHOTO — UCMONb30BaHMS
nMmyHogenpeccantoB. OueHkn pucka TMJT gns nopora
nHpekca aHTn-JCV aHtuTen Obinn paccyuTaHbl Ha OCHOBE
TeKyLLEero anroputma crpatudmkaumm pucka MM [14].

Tabnuya 1.
OueHka pucka nporpeccupyoweit MynbTugokansHON Nenko3HuedanonaTuum.
Risk assessment of progressive multifocal leukoencephlopathy).
OueHka pucka MMIT (95% Kn) Ha 1000 nauueHToB (6€3 npeaBapuTensHoro ucnons3osaxus UC)
[opor nHgekca 1-24 vecsues 25-48 mecsLues 49-72 mecsues

<0.9 0.1(0-0.41) 0.3(0.04-1.13) 0.4 (0.01-2.15)

<11 0.1 (0-0.34) 0.7 (0.21-1.53) 0.7 (0.08-2.34)

<13 0.1 (0.01-0.39) 1.0 (0.48-1.98) 1.2 (0.31-2.94)

<15 0.1 (0.03-0.42) 1.2 (0.64-2.15) 1.3 (0.46-2.96)

=15 1.0 (0.64-1.41) 8.1 (6.64-9.8) 8.5 (6.22-11.28)

YunTbiBas NPOJOMbHYK CTAabUIBHOCTb MHOEKCA aHTU-
JCV-aHtutENn y GOMbWWHCTBA MAaLMEHTOB, YPOBHW aHTH-
JCV-aHTuTEN B CHIBOPOTKE, M3MEPEHHBIE KaK MHAEKC, MOTYT
puddepeHumporate puck M1 y naumentos ¢ PC-
No3NTUBHbIMKA aHTWU-JCV-aHTUTENamn, OfHaKO TOMbKO Y

TeX, Y KOTOpbIX He Obin0  NpeALecTBYIOLErO
1cnonb3oBaHue MMMYHOLENPECCaHTOB. JT1a
[ONONHUTENbHAsS  MHOpMaUWs  MOXET  NOMOYb

ctpatudmumposate puck MMIT y naumeHToB B rpynne
pucka. OpHako Heobxogumo cobpaTb AOMOMHUTENbHbIE
[aHHble, YTobbl Nyylle NOHSATb pearbHYK LIEHHOCTb 3TOro
U3MepeHus.

Kputnueckum  gns guardoctukm  TIMJT - sBnstoTes
Hanuune MMJT - OHK B cnuHHOMO3roBoi xuakocti (CMXK),
OLeHWMBaEMOe C NOMOLLbIO MOMIMMEPA3HOM LIEMHOM peakLmum
n MPT.

Tem He MeHee, buoncusi mosra SBRSETCH 30M0ThIM
CTaHgapToMm ans ero guarHocTukn [2,8]. CywwecTtaytowime
TepaneBTUYECKME CTPaATErMn B KOHTEKCTE CBSI3aHHbIX C
HaTanuaymabom MmN BKIHOYaLOT npekpaLleHve
NCMonb30BaHUs HaTanuaymaba W pekoMeHayeTcs Kypc
nnasmadepesa [18].

Hatanuaymab ABnAeTCA BbICOKO3(PEKTUBHBLIM
CPEACTBOM TEYEHWS MaUMEHTOB C  PELMAMBMPYHOLLMMU
copmamu PC, y koTopbix ecTb puck passutus MMJ1, yto
no3BONseT MPOBECTU OLEHKY PUCKOBAHHOTO 3ddekTa.
CerogHs HeBpornoram NPUXOAMTCA NPUHUMATL CIOXHbIE
PELleHNs O NeYyeHUM BMECTe CO CBOMMM MNaLMeHTaMu,
MHOTO@ Ha OCHOBE OYeHb OFPAHWYEHHbIX KIMHUYECKMX
[aHHbIX U [oka3aTenbcTB. Takum obpasom, onTumarbHas
OLeHKa PUCKOB U 9PPEKTUBHOCTL Tepanuu OcTaeTcs
cnoxHoit 3agayeit. OpHako oOTKa3 OT Tepanuu MOXeT
HaHeCTM Bped NauMeHTaM C  UHBaNWAM3MPYIOLLMM
3abonesaHuem, Takum kak PC [7].

Llenb. M3yuuTtb pacnpocTpaHHEHOCTb aHTUTEN NpoTUB
Bupyca [DkoHa KanHuHrema (JCV) y naumeHtoB ¢
paccesHHbIM CKNEepo30oM W BbISBUTb B3aUMOCBS3b Mexay
KNUHUYECKUMY, [emMorpacnyeckumn XapakTepuctukamm 1
CEPOMO3MTUBHOCTBIO M CEPOHEraTMBHOCTBIO K aHTU-JCV.
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Tun nccnepoBaHus - obcepBaLMOHHOE UCCefoBaHue.
Mbl npoBenn peTpoCneKTUBHYKD OLEHKY 0asbl AaHHbIX
nauseHtoB ¢ PC, coctoawmx Ha yyeTe B kabuHeTe
PaccesiHHoro ckneposa r. Anmatbl, KOTOpblE SBRSKOTCA
KaHaMpaTamu Ha Hatanuaymab, B nepuog ¢ anpens 2018
roga no moHb 2019 ropa. B nccnegosaHue BKIOYEHbI 71
MauMeHT, Yy KOTOPbIX AnarHo3 Obln AWarHOCTUPOBaH B
COOTBETCTBMM ~ C  NEPECMOTPEHHbIMW  KPUTEPUAMU
MakgoHanbga 2017 roga. bBbinu M3yyeHbl HECKONbKO
(haKkTopoB, TaKMX Kak BO3pacT, MOM, HALMOHANLHOCTb,
QNUTENBHOCT  3ab0neBaHns, CTeneHb MHBanMan3aLuu
(cpegHuit 6ann No paclUMpeHHON LWKane OLEHKW CTeneHu
naeanuomusaumm EDSS, npepnoxenHoin k. KypTuke B
1983 ropy). [Ona onpegeneHuss KOTHUTUBHOWM DYHKLMK
(wkana MOCA (MoHpeanbckast KOrHWUTMBHas Lukana),
co3faHHas B 1996 rogy 3uagom HacpenauHom) BO Bpems
TecTMpoBaHus Ha aHtutena k JCV n npepLectaytowas
MMMyHOTepanus. OueHeHa CBSA3b Mexay
CEeponosuTMBHOCTBIO  aHTM - JCV-aHtutena u
Aemorpacuyeckumm XapakTepucTukamm, 7
XapaktepucTukami 3abonesaHus.

[aHHble ObinM  NpoaHaNM3WpPoBaHbl € MOMOLLbIO
cTatuctuyeckoro naketa R, sepcus 3.4.0 gna Mac. [ns
cpaBHeHuss JCV  MO3NTWBHBIX W HEratuBHbIX Oblnu
MCMONb30BaHbl TECTbl ANl CPABHEHUS KOMUYECTBEHHbIX
AaHHbIX: t- test Ans HesasucuMbIx rpynn (TecT CTblogeHTa)
Ans cpasHeHus cpegHux, Mann-Whitney U test (Wilcoxon)
AN CPABHEHUS MeaH.

Ona aHanu3a Tabnuy compsbkeHHocTM 2*2  Bbin
ucnonb3oBaH Fisher - exact test, Tak kak OH ucnonb3ayercs
ONs  aHanusa  KaTeropuanbHblX [aHHbIX C  MarnbiM
KONWU4YECTBOM MaLMEHTOB B SYEKaXx.

[ns onpegenenus accounauuy mexgy Hanndvem JCV
CTaTycOM  (CEPOMO3WTMBHbI |/  CEpOHeraTMBHBIA) U
AEMOrpachyeckMMM 1 KIMMHUYECKUMI  XapaKTepUCTUKaMu
Oblmn  paccuuTaHbl  OTHOLWIEHWe LwaHcoB U 95%
[oBepuTernbHble MHTEPBAnbI. YPOBEHb 3HAYMMOCTH p-value
Bbin ycTaHoBneH Ha yposHe 0.05.
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PesynbTatbl

13 71 obcnenoBaHHbIx nawueHTos ¢ PC (PucyHok 2) Ha
Hanuuue aHTUTen npotue Bupyca JC Obinn KEHLWHbI
76.1% (54) n MmyxumnH 23.9% (17).

CpenHuit Bospact coctaun 41.2 £ 114 nert, a

-~
71 manuentos ¢ PC
4
JCV craryc
e

|
l

\
\

AnuTenbHOCTL 3abonesanus coctasuna 11.9 + 8.7 ner.
bonblwmHeTBO  nmauuentoB  77.5%  (55)  umenu
peuuamBupylomMn - pemutTupytowmin PC, BTOpUYHO -

nporpeccupytowmn  PC - 14.1% (10), nepBuyHO -
nporpeccupytowmit PC - 8.5% (6).
[ebiom  3abonesaHus;  MUpaMUaHble

yHKUmm — 18 (25.4), dyHKumn Mo3xedka — 10
(14.1), pyHKUMM CTBONA rONOBHOMO Mo3ra — 8
(11.3), yHKUMM  3peHuns 26 (36.6),
yyBCTBUTENBHOCTL — 9 (12.6). CpepaHuit 6ann
no wkane EDSS B wuccnegyemoit rpynne
coctasnsan 3.75 + 1.45 6anrnos.

Tepanusi ummyHomodynsmopamu: Ha NH®
6eta -1 b (betapepoH) — 35 (49.3), UHD GeTa
1 a 44 mkr (Pebud) — 15 (21.1), UHO beTa 1 a
30 mkr (ABoHekc) — 27 (38.0), MmaTupamepa
auertar 20 mr (KonakcoH) — 13 (18.3).

CepoIO3HTHBHBIIT
n=61 (85.9%)

CepoHeraTuBH

BIN

n=10 (14.1%)

Tepanusi uHmeppepoHamu: WHTepdepoH
npuHumany - 63 (88.7), He npuHumanu — 8
(11.3). AnutensHocTb TEpaNuK
VMMyHOMOZYNSITOpaMu (8 Mecsuax,

PucyHok 2. JCV- ctatyc nauueHToB ¢ PC.

(Figure 2. JCV- status of patients with MS).

O6wwasa pacnpoCTpaHEHHOCTb  CEPOMO3UTUBHOCTA K
antuteny npotus Bupyca JC coctasuna 85.9% (61), u3
koTopbix 73.8% cocTaBnsanM xeHwmHbl. CeponosnTHUBHbIN
nHaekc <=1.5 y nauwentoB - 44.3% (27), wHgekc >1.5 y
naumeHToB -55,7% (34).

Cnenyet OTMETUTb, YTO MONYYEHHbIE 3HAYEHUS p-
value 6binu  Gonbwe kputuyeckoro 0.05 u  95%
[OBepUTENbHbIE MHTepBanbl cogepxamu 1. BoamoxHo,

MEXKBapTUNbHbI pa3max) — 48 (24-84).

970 6bIN0 C€BA3AHO C HEDBOMbWMM  KOMMYECTBOM
nauueHToB B BbIGOPKE M MPW YBEMNYEHUM N Mbl MOXEM
NOMy4NTb MHTEPECHBIE accoLnaLuy.

Hanpumep, waHebl 6biTb JCV-n03uTMBHBIMKM Y Ny
crapwe 30 npumepHo Ha 27% Oonble, uvem nuy
vmnagwe 30 (Tabnuya 2). HO p-value =0.673>
kputuyeckoro 0.05, cnegoBaTenbHO, CTAaTUCTUYECKM HE
3HaYMMbIN pesynbTar.

Tabnuya 2.
CpaBHuTeNbHaA xapakTepucTMka nauueHToB B 3aBucumocTy ot JCV crartyca.
(Comparative characteristics of patients depending on JCV status).
XapaKTepucTuk CeponosnTuBHbIi CepoHeratuBHblit | OTHOLIEHWE 95% p-value
JCV-cratyc (n=61) | JCV-cratyc (n=10) | waHco OR | [JoBeputenbHblii | <0.05
n (%) n (%) WHTEPBAN
Bospacr >=30 nert 51(83.6) 8 (80.0) 1
<30 net 10 (16.4) 2(20.0) 1.27 0.12-7.86 0.673
Mon My>xckoi 16 (26.2) 1(10.0) 1
YKeHckuin 45 (73.8) 9 (90.0) 3.16 0.38-148.80 0.433
HaumoHanbHocTb (paca)
EBponeounaHas 53 (86.9) 7(70.0) 1
Asuatckas 8(13.1) 3 (30.0) 2.79 0.39-15.86 0.180
OnutenbHOCTL 3a6oneBaHus
Metee 5 net 12 (19.7) 1(10.0) 1 0.26-104.5 0.676
5 net v Gonee 49 (80.3) 9 (90.0) 2.18
Tepanus nHTepdepoHamm
He npumeHsnu 7(11.5) 1(10.0) 1
MpuHUManu 54 (88.5) 9 (90.0) 1.16 (0.12-58.34) 1
CeponosutuBHblA  pesynbtaT Yy nauueHtos  PC VHTepecHo, 4t0 'y GOMbHBIX C  [MMTENBHOCTBIO

esponeickoit pacbl 86.9%, y nauMeHTOB a3uaTckon pachl
13.1%. CeponosutneHocTb y nauueHToB PC eBponeiickoi
pacel B 2.79 pa3a BbllLe, YeM Y NaLyMeHTOB a3naTckoi pachl
(p=0.180).

CeponoanTMBHOCTb Y Myx4iH Obina B 3,16 pasa Bhllue,
UeM Y XKEHLUWH, WMena TEHOEHUMO K YBENUYEHMO C
BO3paCTOM W He Obina 3aTpoHyTa  pasnuyHbIMU
VIMMYHOMOZYTMPYOLMMU TEpanusmu.
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3abonesaHus MeHee 5 net Lwakckl JCV-No3nTuBHoro cratyca
B 2.18 pasa 6ornblue, YeM Gonee ANMTENbHO CTpadaLLMM
PC (p=0.676).

Ta Xe KapTWHa C HanMuMeM KOrHUTMBHBIX HapYLLEHWR,
30€Cb, BO3MOXHO Y  CEpoOno3NTMBHbIX MAUMEHTOB C
ANMTENBHOCTBIO 3ab0neBaHnst MeHee 5 NeT, KOTHUTUBHbIE
HapYLLEHIS eLLe He YCTeni pasBuTLCS.
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Tabnuya 3.
CpaBHuTeNbHan xapakTepucTvka nauueHToB B 3aBucumocty ot JCV cratyca.
Comparative characteristics of patients depending on JCV status).
XapaKTepucTukn CeponosnTuBHbIi CepoHeraTuBHbIil t-value/ p-value
JCV - cTatyc JCV- cratyc U
(n=61) (n=10)
OnutenbHocTb 3a6oneBaHus (B rogax),
cpepaHee (CTaHAapTHOe OTKMOHEHME) 10.8 (6.9) 18.6 (14.4) -2.05* 0.045
MeamaHa [MeXKBapTUIbHbIA MHTEpBas] 10.0 [6.0-14.8] 13.5[9.0-20.0] 201.5** 0.088
OnutenbHOCTL Tepanuu
MMMyHOMOZynsTopamu (B mecaLax), 42 [24.0-72.0] 96 [58.5-117.0] 200.5* 0.085
Me[uaHa [MeXKBapTUNbHbIA pasmax]
Lkana EDSS,
CpenHee (CTaHOapTHOE OTKMOHEHME) 3.9(1.7) 4.6 (1.4) -1.36* 0.177
MeamaHa [MeXKBapTUIbHbIA pa3max] 3.5[3.0-5.0] 4.7 [3.5-5.9] 217 0.146
Ha kopoGuatbix guarpammax (PucyHok 3) rpadmyeckn  BbisiBrieHHas — pasHuua  Mexgy — CeponosWTMBHbIMM - 1

npeacTaBneHa pasHuua B AnutensHocTu 3abonesaHus PC
y JCV-nosutusHbix M JCV- HeraTuBHbIX NaLMeEHTOB.

MeaouaHa  anuTenbHocTM  3aboneBaHus PC vy
CEpONO3NTMBHBLIX NauneHToB coctaensna 10 net w
MEXKBaPTUNbHbIA MHTEpBan ot 6.0-14.8 ner.

MeouaHa  pnutensHocTv  3aboneBaHus PC  y

CEepOHeraTMBHbIX nNauneHToB coctasnsna 13.5 net u
MexkBapTUnbHbIn uHTepBan ot 9.0-20.0 net (Tabnuua 3).
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Tlo3uTHBHBIIH HeraTupHblii
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PucyHok 3. Kopo6yatble guarpaMmbl ANUTENLHOCTH
3aboneBanus PC (B ropax) y JCV-no3uTuBHbIx
1 JCV- HeraTMBHbIX NALMEHTOB.
(Figure 3. Boxed Duration Charts MS disease (years) in JCV-
positive and JCV-negative patients).

o —

—_—

[

Ouenka EDSS

Io3uTHBHBIH HeraTuBHbIi
JCV craryc

PucyHok 5. Kopob4artble gnarpammbl 6anmoB no wkane
EDSS y JCV-no3uTtnBHbIX 1 JCV- HeraTMBHbIX NaLMEHTOB
(Figure 5. Box diagrams of points on the EDSS scale
in JCV-positive and JCV-negative patients).

CEPOHEraTUBHBLIMI NaLmMeHTamu (y CeponosnTUBHLIX MeanaHa
HWxe) Bbina oLeHeHa ¢ NoMoLLbto Tecta MaHHa-YuTHu 1 Bbino
YCTaHOBIIEHO, YTO pasHuLa Bbina CTaTUCTUHECKM HE 3HAUMMON
(p-value=0.088). [laHHoe 3HauyeHue p-value sBnseTCH
MorpaHnyHbIM W, BOMOXHO, MPY yBENMYeHn BoIBOPKM Mbl Obl
YBUOENM CTATUCTUHECKN 3HAYMMYIO Pa3HULLY.

MogobHas  kapTuHa  Habrniogaetcs nO  AaHHbIM

ANMUTENBHOCTV IMMYHOMOZYRMPYHOLLEi Tepanu (PUCyHOK 4).
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Tlo3uTHBHBII HeraTupHbIii

JCV craryc

PucyHok 4. Kopo6yaTtble guarpamMmmbl Tepanuu
UMMyHOMOAYNATOPaMu (B MecsALax)

y JCV-no3nTuBHbIX U JCV- HeraTUBHbIX NALUEHTOB
(Figure 4. Box diagrams of immunomodulator therapy (in
months) in JCV-positive and JCV-negative patients).

Ha 5-m pucyHke BWAHO, 4To MeanaHa obuero 6anna no
wkane EDSS Huxe JCV-NO3MTMBHBIX NaUMEHTOB MO
cpaBHeHumto ¢ JCV-HeraTBHbIMM NaLMeHTaMu, HO pasHuLa
CTaTUCTUYECKN HE 3HAYMMA Ha YPOBHE KPUTMYECKOTO anbda
0.05 (PucyHok 5).

O6cyxaeHue pe3ynbTaToB

Mbl onpeaenunu pacnpocTpaHeHHOCTb aHTUTEeN NPoTUB
JCV y naumentoB ¢ PC, kotopblii coctasun - 85,9%, uto
SIBMSIETCA CaMbIM BbICOKUM 13 3aPErMCTPUPOBAHHbIX B MUPE,
B Typuun 68%, B ToHKoHre 80%, B Hopserun 47%, B
Wranum 58%. OTu pesynbTaTbl MOrYT MOBMMATL Ha
pekoMeHZauuM npenapaToB W3MeHsiowne TeveHus PC
(MATPC) ans nauuenTos ¢ PC.

Halwe nccregoBaHme nokasasno, YTo Cepono3vTUBHOCTb
Yy MYXYMH BbILLE, YEM Y XKEHLMH, W UMENa TEHAEHUMIO K
YBEMUYEHMI0 C BO3pacToM 1 He Obina 3aTpoHyTa
PasnUYHbIMU  UMMYHOMOZYIUPYIOLWMMIA  NpenapaTamu,
TeyeHnem U 0060CTpeHnsMK 3ab0neBaHUs, KOTHUTUBHBIMM
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HapyweHusmu. Crnegyer OTMETUTb, YTO MOSyYeHHble
3HaueHus p-value Geinn Gonblue kputudeckoro 0.05 1 95%
[OBEpUTENbHbIE MHTEPBANbI cogepxanu 1. Bo3moxHO 310
ObINo €BA3AHO C HEDOMbLUMM KOMMYECTBOM MALWEHTOB B
BbibOpKE M MpU YBENMWYEHUM N Mbl MOXEM MOMYYUTb
WHTEPECHbIe accoLnaLuy.

3akntoyeHne. Takum  obpasom,  uccnenoBaHve
NOATBEPAUNO  BbICOKYK) —PACMPOCTPAHEHHOCTb  aHTUTEN
npotus JCV y nauuentoB ¢ PC Ha 85.9%. Pesynbrtathl
nccnegoBaHui, NMPOBEAEHHBIX [0 HACTOSLIErO BPEMEHW,
NOATBEPXOAKT MPOrHOCTUYECKYID LEHHOCTb M3MEpEHMs
aHTuten npotue JCV B oueHke pucka MMI1, Tem He MeHee,
n3meHeHus ctatyca JCV Heob6Xoanmo yunTbiBaTh.

KoHgpnukm  uHmepecos:  asmopbl  Oeknapupyom
omcymemeue KOHGIUKMa UHMePecos NpuU 8bINOIHEHUU 0aHHO20
uccrnedosaHus. A8mopbi eapaHmupylom, 4mo 8 cmambe Hem
¢hakmoes nnaeuama.

®uHaHcuposaHue: 8 huHaHCUPOBaHUU CMambl CMOPOHHUE
OpeaHu3ayuu yyacmus He npuHuManu, OONOHUMENbHbIX
LICMOYHUKO8 (hUHAHCUPOBAHUS HEM.

CeedeHusi o nybnukayuu: HU O0uH ¢hpasmeHm OaHHoU
cmambu He Obin onybnukosaH 8 Opyeux XypHamax U He
Haxodumcs Ha paccMompeHuu Opyaumu usdamenbcmeamu.,
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Abstract

Relevance: cervical cancer occupies a leading position among the most common types of cancer pathology in the
female population worldwide. According to the results of clinical studies, the use of 3D-visualized brachytherapy sessions in
the program of complex treatment of cervical cancer at the stage of planning and conducting brachytherapy creates clinically
favorable conditions for effective therapy: the risk of displacement of applicators is reduced, the load for the patient and
medical staff is reduced, and the stage of brachytherapy is accelerated. The use of computed tomography imaging in a
comprehensive approach to diagnosis and treatment provides good indicators of local control in patients with cervical cancer,
regardless of tumor size and clinical stage, without increasing the frequency of severe late toxic effects, which is important
and remains relevant today.

The purpose of this study is to determine the role of computed tomography in the planning and control of radiation
therapy for cervical cancer.

Materials and methods: the present study included 18 patients with a verified diagnosis of squamous cell carcinoma of
the cervix, who underwent radiation therapy for the pelvic region, the area of regional metastasis up to 50 Gy, preventive
irradiation of paraaortic lymph nodes up to 36-40 Gy TFD (total focal dose), followed by brachytherapy under the control of
computer tomography imaging.

Results: an analysis of the effectiveness of brachytherapy under the control of computed tomographic imaging was
performed. After comparing computed tomography images before and after radiation treatment, positive changes were
detected in the patients included in the study — a decrease in the volume of the tumor, a decrease in the number and size of
regional lymph nodes

Conclusions: the use of computed tomography for cervical cancer provides the radiologist with objective information
about the state of the primary tumor, the zones of parametral and lymphogenic metastasis.

Thus, the use of computed tomographic imaging for planning and dynamic monitoring during radiation therapy in cervical
cancer allows individualizing the radiation conditions, reducing the radiation load on the risk organs, and provides a
guarantee of the quality of radiation therapy.

Keywords: cervical cancer, radiation therapy, brachytherapy.
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AxtyanbHocTb: Pak weitkn matkv (PLUM) sanumaeT nuaupytowse nosvumm cpeau Hawbonee pacnpoCTpaHEHHbIX
BM0B OHKOMATOOMM XEHCKOTO HaceneHus Bo BceM Mupe. o pesynbTatam KIMHUYeCKUX UccneaoBaHni npumeHeHne 3D-
BM3yanuaupyemblx CeaHcoB OpaxuTepanuu B NporpaMMe KOMMMEKCHOrO feyYeHWs paka LWeiku MaTku Ha 3Ttane
NNaHUpoBaHMs 1 npoBefeHus GpaxuTepanuu CO30AeT KIMHWYECKN BbLITOOHLIE YCNOBMS AN 3(eKTMBHON Tepanuu:
YMEHbLUEH PUCK CMELLEHWS annnnKkaTopos, CHKEeHa Harpy3ska Ans nauneHTa 1 MeamLMHCKOro NepcoHarna, a Takke yCKopeH
aTan npoeegeHus bpaxutepanuu. MpuMeHeHne KOMNbIOTEPHO-TOMOrpathUYeCcKoN BU3yanu3aLmm B KOMMIEKCHOM NOAX0Ae
k npobremam OMarHoCTUKM 1 neveHunst obecneunBaeT XopoLwne nokasaTenn NoKanbHOro KOHTpons y nauueHTos ¢ PLUM
He3aBWCUMO OT pasmepa OMyXONM U KIMHWYECKOW CTaguu 6e3 yBEenMuYeHUs YacToTbl TSXEMbIX MO3AHUX TOKCMYECKUX
3PEeKTOB, HTO MMEET BaXHOE 3HAYEHME, 1 OCTAETCS aKTyasbHbIM Ha CErOAHALHUIA AeHb.

Llenbio HacTosLlero uccnegoBaHus SBASETCS onpeeneHne Ponu KOMMbIOTEPHON TOMOrpadum B NNaHUPOBaHUM U
KOHTPOME Ny4eBOV Tepanuu paka LLEKku.

Matepuanbl U metoabl: B HacTosiee wuccnemoBaHue 6bino BKoYeHO 18 naupeHTok C BepuUULMPOBAHHBIM
AMarHo3oM MnOCKOKNETOYHON KapLMHOMBI LUENKN MaTKM, KOTOPbIM NpoBeAeHa NyyeBas Tepanus Ha 0brnacTb Manoro Tasa,
30Hbl pernoHapHoro MetactasupoaHus go Cfl 50 I'p, npodunakTuyeckoe obnyyeHne napaaopTanbHbIX TMMEATUHECKNX
y3nos go COJ 36-40 'p ¢ nocneaytowen bpaxutepanuer nog KOHTPOSIEM BU3yann3aLmn KOMMbIOTEPHOR TOMOrpadnm.

Pe3ynbTtatbl: bbin npoBegeH aHanu3 atheKTUBHOCTM NMpoBeAeHWs BpaxuTtepaniu noj KOHTPONEM KOMMbOTEPHON
TOMOrpaduyeckon Budyanusauuu. [locne CpaBHEHUS KOMMbKOTEPHbIX TOMOrpachuyeckux u3obpaxeHuin Jo 1 nocne
MPOBEOEHHOTO Fy4eBOrO fIEYEHWS Y MALMEHTOB, BKIIOYEHHbIX B MCCnefoBaHWe Obinv BbIABMEHbI MOMOXMTENbHbIE
N3MEHEHUs — yMeHbLUeHe 0Bbema OnyXxomnm, yMeHbLUIEHUE KONMYECTBa 1 Pa3MePOB PErMOHabHbIX MMMMATUYECKUX Y3NOoB

BbiBogbl: [lpyMeHeHre KOMMbIOTEPHOM ToMOrpadun MpW pake LWeikn matky, obecneunBaeT Bpava-paguorora
06 BEKTUBHO MHEOPMALIMEN O COCTOSHUM NEPBUYHON OMYXOIW, 30H NApaMETParbHOMO U MMMAOrEHHOTO METacTa3nPOBaHHS.

Takum 0Bpasom, UCMONb30BaHWE KOMMBIOTEPHON TOMOrpacuyeckon BW3yanus3auuvm [Ans  NhaHupoBaHWs W
AMHaMW4ECKOTO KOHTPONs B xode nydyesoit Tepanuu npu PLUM nossonseT wHauBMAyanuaupoBaTb YCRoBus obnyyeHus,
CHW3UTb NYyYeBYI0 Harpy3Ky Ha OpraHbl pucka 1 0becneymBaeT rapaHTUI0 KayecTBa Jly4eBoii Tepanmu.

Knrouesble crosa: pak weliku Mamku, nydyesas mepanus, 6paxumepnusi
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©3eKTinir: xatblp MOWHbI KaTepni iciri (kaTblp MOVHbI 00bipbl) Oykin onemae aienaep noMynsAUMSChIHbIH,
OHKOMATONOMACHIHBIH, KeH, TaparfaH TYPRepiHiH, apacbiHaa XeTeKLWi opbiH anafdbl. KnuHUKanbIK 3epTTeynepdiH, HaTuxenepi
BobiHWa xocnapnbl-bpaxutepanusnbl CaTbiCbiHAA XaTblp MOWHbI OBbIpbIH KeleHai emaey OargapnamacbiHga 3D-
BM3yanbabl OpaxuTepanns CeaHCTapblH KOMAaHy TWiMAI Tepanus VYLiH KIWHUKaNbIK KOMaWrbl JKaFdal TyFbi3agbl:
annnukaTopablH, OPHbIH aybICTbIPY Kayni a3asabl, HAyKac neH MeauuMHanbIK NepcoHarnfa Xykreme asasgbl, bpaxutepanus
catbicbl xepengeTineni. [wuarHoctuka xeHe empey npobremanapbiHa WHTErpangbl  keskapacta  KOMMbRTepIik
TomMorpacusnbiK GeitHeHi KonaaHy icik Mernwepi MeH KMWHUKanbIK Ke3eHiHe KapamacTaH, XaTblp MOWHbI 06bipbl 6ap
nauMeHTTepae XeprinikTi TOKCUKanbIK 9CepaiH, XuiniriH apTTbipMai-ak MaHbI3abl 6onbin Tabbinagbl, 6yn MaHbI3abl XoHe
MaHbI3abl 0onbin kana Gepegi.

3epTTeyAiH Makcatbl - XaTblp MOWMHbI ODbIpbiHA apHanFaH Caynenik TepamusiHbl xocrmaprnay MeH Oakbimaygarb
KOMMbIOTEPSIK TOMOrpachUsHbIH, POIiH aHbIKTay.

Matepuanpgap meH agictep: Byn 3epTreyre XaTbip MOWMHbIHBIH CKBAMYCTbIK XacyllamblK KapLMHOMACbIHbIH,
aHbIKTanFaH amarHosbl 6ap 18 Haykac kipai, onap xambac anmarbiHga, SD 50 Gy feiiH aimakTbiK MeTacTas aimarbiiaa,
SOD 36-40 Gy peiiH napaopTanblk numda TyiiHgepiHe npodunakTukanblK CoyneneHy, CoaaH KeliH Opaxutepanus
XYprisingi. KoMnbTepAik TOMOrpagmsHbIH keMerimeH bakpinay.

Hatnxenepi: komnbtotepnik Tomorpadmanblk GeitHeneyni Gakbinayparbl OpaxutepanusiHbiH, TUiMZiniriHe Tangay
Xacangbl. EcentenreH TomorpacmanbiK CypeTTepai paauaumsanbik emaeyaeH BypblH xaHe ofaH KelliH CanbICTbipFaHHaH
KemiH 3epTTeyre eHrisinreH nauneHTTep OH, e3repicTepai aHbIKTagbl - iCik KeNeMiHiH, asatobl, aiMaKTbIK nuM@a TYRiHOEPIHIH
CaHbl MEH MOTLUEPIHIH, TOMEHAEYi

KopbITbIHABI: XaTblp MOVHbI 0ObIPbIHA apHanFaH KOMMbIOTEPNiK ToMorpacusiHbl KonaaHy peHTreHomnorka bactankpl
iCIKTIH, XaFfaanbl, NapamMeTpiik XaHe NMMGOoreHzik MeTacTasablH alMakTapbl Typanbl 06beKTUBTI aknapart bepesi.

Ocbinaiwa, xaTtblp MOAHbI 0ObIPbIHA apHarFaH paguauusrbIk Tepanus Ke3iHae XOoCTmapsbl XeHe AHaMuKkanblk Baksinay
YLWiH KoMMbloTepnik Tomorpadmanblk OeliHeHi KornpaHy CoyneneHy XardainapblH KekeneHgipyre, KayinTi opraHoapra
pamvaumsnbIK KyKTEMEH a3aiiTyFa MyMKiHLK 6epesi kaHe pagraumsnbik Tepanus canacbiHbIH kenini 6onbin Tabbinagb!.

Hezi32i ce3dep: xambip MOUHbI 0bbIpbI, Caynenik mepanusi, 6paxumepnusi.
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Introduction cancer every year and about 60,000 women die from fit,

Malignant neoplasms are important problem of our time,  according to these indicators, Africa is the country with the
not only in medicine and biology, but also in the public life of ~ highest incidence and mortality rates from cervical cancer.
each state. This problem affects the interests of all mankind ~ For comparison, in Western Europe, with a total population of
living on the Globe. According to the International Agency for 96 million women, there are 9318 cases and 3794 deaths
research on cancer (IARC), more than 12 million new cases  from cervical cancer each year. In 2008, in America, with a
of cancer and about 6.2 million deaths from it are registered  total of 175 million women, there were about 12,000 cases of
annually in the world. The annual growth rate of malignant ~ cancer and 4413 deaths [6].
neoplasms is approximately 2%, which exceeds the growth of According to the IARC-International Agency for Research
the world population by 0.3-0.5% [8]. on Cancer more than 500,000 new cases of cervical cancer

At the same time, malignant neoplasms of the  are diagnosed worldwide each year, which is becoming a
reproductive system organs has the largest share in the ~ common cause of death among women: more than 280,000
structure of women's cancer incidence [12]. cases per year [12].

Cervical cancer occupies a leading position among the In Kazakhstan, invasive forms of breast cancer are the
most common types of cancer pathology in the female  most common form of malignant neoplasms of the female
population worldwide [14], which accounts for 7.9% of all  genital area. Cervical cancer ranks 5th among all
cases of cancer. Malignant neoplasm is the most common  neoplasms and 10th in mortality in the General population
cause of death for women in developing countries. In Africa,  of the Republic of Kazakhstan. According to the National
which has a population of 2679 milion women,  Cancer registry, the standardized incidence rate of cervical
approximately 80,372 women are registered with cervical ~ cancer in 2011 was 22.0 per 100,000 population, and the
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mortality rate was 9.0 per 100,000 population [4]. The
indicator of the ratio of mortality to the incidence of cervical
cancer in 2008 for the Republic of Kazakhstan was 0.55,
which corresponded to the level of the countries of the
Central Asian region [7]. Since 2008, the national program
for screening of cervical cancer in the Republic of
Kazakhstan has been using a cytological study (PAP test),
which is conducted free of charge in women aged 30-60
years with an interval of 5 years. Three times this program
has been supplemented and changed in order to improve it,
and in order to improve the quality, liquid Cytology has been
introduced since 2011 [15].

Since 2011, the country has been systematically
implementing a number of measures within the framework
of the state program "Salamatty Kazakhstan" and,
subsequently, the program "Densaulyk”, which could not
but affect the improvement of early diagnosis and timely
treatment, and inevitably led to a decrease in this indicator.
According to Kaidarova D.R. and co-authors, the ratio of
mortality to morbidity in 2013 was 37.3, in 2014 — 39.2, in
2015-35.8, and in 2016-already 37.2 [2].

According to 2012 data, a total of 9965 women were
registered with cervical cancer, 1625 new cases were
registered, and 650 people died. There was a fairly high
proportion of the 3-4 stages of the disease, which was 30%,
by age composition, the most cases were in the 30-58-year-
old cohort, and the annual mortality rate was 21.0% [10].

The main problem is the late remains to treatment of
patients for medical care and, accordingly, the increase in
the number of cases of cervical cancer in the advanced
stage of the process. Locally advanced forms of cervical
cancer were and still are a serious social threat and the
main cause of death among the female population after
breast cancer. For women with locally advanced cervical
cancer, the standard of care has evolved from remote
radiotherapy alone (RRT) to combined remote radiotherapy
and brachytherapy (BT) with parallel chemotherapy [9].
Accordingly, effective treatment of locally common forms of
cervical cancer is one of the most important tasks of
modern oncogynecology [1, 3].

Thanks to the introduction of new computer
technologies, the development of brachytherapy planning
also does not stand still. The recommendations of the
European Organization for research And Treatment of
Cancer (GEC-ESTRO) support the strategy of adaptive
brachytherapy, since this treatment method is based on
irradiation of the volume, in which the goal changes with
each fraction of brachytherapy, based on the response to
treatment [5, 11]. According to the results of clinical studies,
the use of 3D-visualized brachytherapy sessions in the
program of complex treatment of cervical cancer at the
stage of planning and conducting brachytherapy creates
clinically favorable conditions for effective therapy: the risk
of displacement of applicators is reduced, the load for the
patient and medical staff is reduced, and the stage of
brachytherapy is accelerated.

Thus, the use of computed tomography imaging in a
comprehensive approach to diagnosis and treatment
provides good indicators of local control in patients with
cervical cancer, regardless of tumor size and clinical stage,
without increasing the frequency of severe late toxic effects
[13], which is important and remains relevant today.
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Objective: to determine the role of computed
tomography in the planning and control of radiation therapy
for cervical cancer.

Materials and methods: This study was carried out
within the framework of the" Grant funding for research" of
Semey Medical University, agreement No. 26 of 23.05.2018,
which is directed by one of the fragments of the gratuitous
multicenter project Forum for Nuclear Cooperation of Asia
(FNCA). The clinical base of the research is the Center of
nuclear medicine and Oncology, Semey city, Republic of
Kazakhstan.

The object of the study is patients with squamous cell
carcinoma of the cervix of stages IIB and lIB, who do not
have confirmed metastases and without previous
chemotherapy (CT), radiation therapy (RT) and surgical
interventions for this localization, who underwent complex
chemo radiotherapy.

Inclusion criteria:

1. Squamous cell carcinoma of the cervix.

2. Stage IIB (4 cm diameter) and llIB (according to the
international classification FIGO (The International Federation
of Gynecology and Obstetrics.

3. Age: from 20 to 70 years.

4. The General condition of the patient (Performance
status (PS) on the Karnovsky's scale and ECOG - who-0-2.

5. Without previous ChT, RT and surgical interventions
for this localization.

6. Written informed consent.

7. No metastases to the paraaortic lymph nodes

Exclusion criteria:

1. Concomitant somatic diseases in severe form.

2. A history of other malignancies over the past 5 years,
with the exception of basal cell carcinoma or squamous cell
carcinoma of the skin.

3. Tumor with infiltration of the lower 1/3 of the vagina.

4. Pregnancy or lactation.

The features of modern radiation therapy of tumors of the
female reproductive system are:

1. Irradiation of large volumes of tissue;

2. Simultaneous or sequential use of systemic (often
toxic) medications (cytostatics, hormones) with radiation
therapy);

3. the use of radiation therapy after surgical treatment
(radical, palliative and organ-preserving), which requires an
individual approach to planning radiation therapy from the
position of individualization of its timing, the volume of
radiation, single and total absorbed doses.

Results

This study included 18 patients with a verified diagnosis
of squamous cell carcinoma of the cervix, who underwent
radiation therapy for the pelvic region, regional metastasis
zones up to 50 Gy, and preventive radiation of paraaortic
lymph nodes up to 36-40 Gy TFD, followed by brachytherapy
under the control of computed tomography imaging.

Radiation plans were calculated using appropriate
computer programs (Varian radiotherapy complex, which
includes the ECLIPSE planning system, 2015).

The residual tumor volume of the cervix and risk organs
(bladder, rectum, and sigmoid colon) were determined using
a series of computer tomographic images in relation to the
installed applicator system, respectively, in three image
projections — axial, sagittal, and coronary.
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Figure1. Computed tomography of the patient B. 1962, patient with cervical cancer before radiation therapy: a sharp
hypertrophy of the supravaginal part of the cervix, deformation of the bladder, which is attached to the cervix
throughout; the iliac lymph nodes are visualized.

Figure 2. Computed tomography of the patient L. 1960: enlarged supravaginal part of the cervix, not pronounced
deformation of the posterior wall of the bladder; external and internal inguinal lymph nodes are visualized.

Figure 3. Computed tomography of patient B. 1962, a patient with cervical cancer after radiation therapy: reduction
of the volume of the supravaginal part of the uterus, reduction of the deformation of the bladder; lymph nodes are
not visualized.

W

Figure 4. Assessment of the correct location of the tandem and ovoids. On tomograms of a patient born in 1959 with
cervical cancer, the installed Central applicator in the uterine cavity and ovoid applicators in the vagina, axial and
sagittal sections are visualized. The neck applicator is indicated by a white arrow.
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The correct location of the central applicator and two
side ovoid applicators was evaluated using a series of
tomographic images. The correct and precise location of the
applicators is necessary, since this determines the
efficiency and uniformity of the distribution of the specified
radiation dose. At this stage, it is very important that the
radiologist critically assess the location of the tandem and
ovoids and determine the optimal placement of sources
used in brachytherapy. The cervical limiter should be at the
level of the cervix, and the tandem should be in the middle
of the distance between the two ovoids, thus separating
them, as shown in figure 4. The same picture of the location
of the applicators must be obtained on the side tomograms
to confirm the correct location of the applicators, which will
guarantee the uniformity and correct distribution of the
radiation dose.

After that, the cervical tumor and critical organs were
delineated using CT images according to GEC-ESTRO
recommendations.

CT images were used to distinguish:

* HR-CTV (high risk, high risk zone) - a zone that
includes a cervical tumor and possible spread of the tumor
beyond the cervix (residual infiltration of parametral /
paravesical / pararectal tissue)

* IR-CTV (Intermediate risk, intermediate risk zone)-
microscopic spread of the tumor process, covering HR-CTV
with a margin.

Critical organs: the bladder, rectum, and sigmoid colon.

An analysis of the effectiveness of brachytherapy under
the control of computed tomographic imaging was performed.
After comparing computed tomography images before and
after the treatment, positive changes were detected in all
cases — a decrease in the volume of the tumor, a decrease in
the number and size of regional lymph nodes.

Discussion

The tasks that are solved when planning radiation
therapy for cervical cancer have significant differences and
also depend on many factors.

These factors include:

- treatment method (combined, complex, radical /
palliative, combined radiotherapy, etc.);

- morphological structure of the tumor, which indirectly
"reflects and affects" the radiosensitivity of the tumor;

- functional state of the body and radiation-risk organs
located near the tumor.

The above is dependent on the General clinical concept
of special treatment and the actual course of radiation
therapy. At the same time, it should be noted that individual
planning of radiation therapy largely depends on the
location of the tumor itself.

Based on the above, it is necessary to clearly select the
irradiation area when planning 3D-visualized BT sessions,
which is carried out strictly under the control of computed
tomography.

At stage 1, all patients with cervical cancer received
conformal radiation therapy for the pelvic area and regional
metastasis zones up to a total focal dose (TFD) of 50 Gy
against the background of weekly administration of
chemotherapy using the Cisplatin 40 mg (Cisplatin
Pharmachemie, B.V. (Netherlands) scheme at week 5,
remote radiation therapy was performed to assess the
residual volume of the cervical tumor, all patients underwent
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a control CT examination of the pelvic area. At stage 2,
prophylactic irradiation of paraaortic lymph nodes was
performed by remote radiation therapy, TFD 36-40 Gy.

At 3 stage, BT was performed with three-dimensional
dosimetric planning based on computer tomographic
images.

Before choosing a specific system type applicator for a
particular patient were evaluated by anatomy-pathological
situation when the recto vaginal examination: it was
determined a residual tumor volume of the cervix at the time
of BT planning, the severity of the arches, the length of the
uterine cavity during the preliminary sensing. Additional
information about the residual volume of the cervical tumor
was analyzed using pre-performed computed tomography
of the pelvic organs at the end of the course of remote
irradiation.

In our study, taking into account the available
capabilities, all patients used a uterine endostat with
different angles of inclination along the Central axis of 30,
45, 60 degrees with two ovoid applicators.

The introduction of endostats into the uterine cavity was
performed under General sedation in order to ensure good
relaxation of the pelvic muscles, provide comfort for the
patient and facilitate the introduction of the endostat for the
doctor. Prior to the introduction of applicators, a Foley
catheter was inserted into the bladder with a contrast of the
last 1.5-2 ml of 76% urographin for subsequent CT
examination. Under general anesthesia, the cervical canal
was expanded with Gegar dilators to no. 5-6. A uterine
endostat of the selected length was inserted into the uterine
cavity, then ovoid applicators were inserted into the vaults
of the vagina, which were fixed together with a lock.

The next stage is computed tomography preparation for
planning and monitoring radiation therapy in patients
diagnosed with cervical cancer.

The study was carried out on a 16-slice computer
tomography device by General Electric "Optima" (2014,
Germany).

At the first stage, computed tomography was performed
as a diagnostic method included in the General research
algorithm to clarify the organ and non-organ spread of the
tumor, especially in patients with adverse prognosis factors.
In the future, computed tomography was performed in the
mode of computer tomographic planning and computer
tomographic control.

As shown by our research and subsequent data
analysis the following methodological principles must be
followed for optimal planning of radiation therapy and
subsequent computed tomography control:

1. the position of the patient on her back, using an
individual vacuum mattress with fixation, and identical
conditions were met, both during planning and during
therapy;

2. scan parameters: the thickness of the slice and the
step of the tomograph is 5mm

3. reducing the size of the image field.

All patients were examined with a full bladder.

The volume of the study was determined depending on
the clinical diagnosis and the task of computer tomography
- from the level of the Th12 - L1 vertebral bodies to the
upper third of the femur bones, which was in accordance
with the nature of metastasis of these tumors.
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When a clinically determined lesion of the vaginal
tube to the lower third (or including it along the vulvar
edge) - the beginning of a CT scan-the first scan was
oriented to the entrance to the vagina.

Next, several scans were performed at the level of the
maximum tumor size with a tomograph step of 5 and a
slice thickness of 5 mm to clarify the spread to neighboring
organs and to the surrounding tissue. Further, the study
was performed according to the usual program for the
pelvic area.

After the diagnostic stage of the computed tomography
study, the further study was completed according to the
topometric study program: two "marking" scans were
oriented along the upper, lower borders and the center of
the planned radiation field in front and behind with marking
on the skin and marking the study levels on the front
topogram for computer tomographic control and correction
of the radiation program if there are appropriate clinical
indications.

Computed tomographic examination of regional
metastasis zones with signs of metastatic lymph node
lesions performed to clarify the localization of pathological
lymph nodes relative to the bone structures of the pelvis and
to make their projection on the patient's skin.

At the same time, computed tomography allows us to
determine the linear dimensions and volumes of the
visualized lesions, as well as "areas of medical interest"
(organs located near the tumor).

The radiation load during computer tomography was 4.8
mSv-5.6 mSv.

When monitoring the effectiveness of radiation therapy
using computed tomography for cervical cancer and
drawing up a Protocol for describing the study, the following
algorithm for analyzing the data of a computed tomography
study must be followed:

- the size of the cervix and the body of the uterus with
manifestations that characterize the accompanying non-
oncological pathology (fibroids, cysts and other similar
formations);

- signs of tumor spread to the lower segment of the
uterus;

- signs of infiltration of parametral and / or retrovesical
fiber,

- signs of growth of the tumor in the bladder;

- visualized groups of metastatic lymph nodes of the
pelvis and paraaortic group.

According to the computer tomographic study, the
conclusion was made about the decrease or increase in the
pathological formation, which could be caused by the
phenomena of edema as a manifestation of the radiation
reaction or the progression of the main process.

Conclusions

The use of computed tomography for cervical cancer
provides the radiologist objective information about the
state of the primary tumor, the zones of parametral and
lymphogenic metastasis.

Thus, the use of computed tomographic imaging for
planning and dynamic monitoring during radiation therapy in
cervical cancer allows individualizing the radiation
conditions, reducing the radiation load on the risk organs,
and provides a guarantee of the quality of radiation therapy.
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Figure 5. Patient placement during
planning of radiation therapy.
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PE3YJIbTATbI NEYEHUA NALMEHTOB C CYXOU BO3PACTHOM
MAKYNAPHOU OEFrEHEPALIMEA BUTAMUHO-MUHEPAJbHbIM
KOMMMNEKCOM, COOAEPXALWMUM NMIOTEUH

IOnua M. CemeHoBa 1, https://iorcid.org/0000-0003-1324-7806
YnxaH K. Typyc6ekosa 1, Aurepum E. Kaupb6ekosa 1, iuHapa . Maraymna 1,
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Pestome

AxtyanbHocTb: BospacTHas MakynspHas AereHepaups SBAseTCs OCHOBHOWM NPUYMHON CRenoThbl B pa3BUTbIX CTpaHax
Mupa.

Llenb: oueHnTb KNWHMYECKyD 3(hEKTUBHOCTb NMpuMeHeHns npenapata CrnesaBuT B MEYEHWW NauWNeHTOB C CyXOW
hopMOI1 BO3paCcTHON MakynspHon AereHepauum (BMI).

MeTogb! nccnegoBanus: KoHTponvpyemoe KnuHn4eckoe 1ccnesoBaque, B KOTOPOe BOWNM 34 naupeHTa 13 OCHOBHOI
rpynnbl U 29 NaLMEHTOB M3 KOHTPOMBHOM rPyNMbl, KOTOPble Bblv 0BCneaoBaHbl METOAaMKU BU3OMETPUM, CyObEKTUBHOM
pedpakToMeTpumn, NPSAMOI OPTanbMOCKONMM, ONTUYECKON KorepeHTHoW Tomorpacdmm (OKT) u onpolweHsl Ha npegmet
COCTOSIHUS LIEHTPanbHOTO 3peHUst 0O Hayana uccriefoBaHus W nocne ero 3aseplenus (yepes 1 rog). Wccnegosanuwe
npoBoaunoch Ha 6ase Yupexaerns "Odransmoxupyprus” r. Cemen, ¢ 19.12.2018 no 25.12.2019 rr.

Cratuctnyeckas obpaboTka pesynbTaToB MCCAELOBaHWS MPOBOAMNACh C MOMOLLBI0 CTATUCTMYECKOro nakeTa
nporpammbl SPSS (Statistical Package for the Social Sciences, nuuenaus TMY r. Cemen). [Ins onucaHnst KONMYECTBEHHBIX
AaHHbIX 1CMOMNb30BaNNCh AOMNW, CPedHee 3HayeHue M cTaHgapTHas owwubka (SE). YpoBeHb CTaTUCTMHYECKON 3HAYMMOCTU
“crnonb3yembix TeCToB Bbin onpepeneH kak 5% (p<0,05).

Pe3ynbTaTbl: 0TMEYanoCb HE3HAYNTEMNbHOE MOBbLIWEHWE OCTPOTbI 3PEHWS Y MaUMeHTOB B rpynne, NPUHUMABLUMX
Cnesasut no 1 kancyne 1 pa3s B JeHb B TeyeHne 3 mecsueB. OHOBPEMEHHO, OTMEYANOCh HE3HAUMTENbHOE YXyALUeHue
OCTPOTbI 3PEHUS Y MALUMEHTOB B IPynMne, He NMPUHUMABLUEN HUKAKMX BUTaMUHHO-MUHEpanbHbIX KOMMEKCOoB. Takke, Y
nauneHToB B KOHTPOMbHOW rpynne Habnioganoch NporpeccupoBaHie 3aboneBaHus, YTo MPOSBAANOCh Kak yTsKeneHue
kateropun BMI. Y nauueHToB B rpynne «CnesasuTa» 0TMEYarnoch YMEHbLUEHWE TOMLLMHbLI MaKyribl B 30HE 3 MM MO AaHHbIM
OKT, ynydweHne cyGbeKTUBHOMO BOCMPUATUS COBCTBEHHbIX 3PUTENbHBIX (YHKLUMA MO CPaBHEHWKO C MauueHTamu 13
KOHTPOIBHOM IpyNibl, Y KOTOPbIX ObiNa BbisiBREHa OTpULATENbHAS AMHAMMKA.

3akntoyeHue: npvem npenapata CrnesasuT y nauueHToB c cyxoil BMI okasbiBaeT 6naroTBOpHOE BO3ZENCTBME Ha
COCTOSIHWE 3pUTENbHBIX (DYHKUMIA, YMEHbLUEHNE OTeka Makyrbl U CyObeKTUBHOE BOCMPUSATUE LIEHTPArbHOMO 3peHus, Mo
CPaBHEHMIO C NALMEHTAMM, He MPUHUMABLLMMI HUKAKUX BUTAMUHHO-MUHEPATbHBIX KOMMIEKCOB.

Knrouesnble crnoea: so3pacmHas MakynsipHas 0e2eHepayus, 8UmMaMUHbl, MUHepasb|, TIOMEUH.
Abstract
TREATMENT OF PATIENTS WITH DRY AGE-RELATED MACULAR
DEGENERATION WITH LUTEIN-CONTAINING VITAMIN-MINERAL
COMPLEX: THE OUTCOMES OF ONE-YEAR STUDY

Yuliya M. Semenova 1, https://orcid.org/0000-0003-1324-7806
Ulzhan K. Turusbekova 1, Aigerim E. Kairbekova 1, Dinara D. Magauina 1,
Anselm Kampik 2, Anton O. Yurkovskiy 3

L NCJSC “Semey Medical University», Semey city, Republic of Kazakhstan;
2Ophthalmology Clinic of the University of Ludwig Maximmilian, Munich, Germany;
% Novosibirsk State Medical University, student, Novosibirsk city, Russian Federation.
Background: Age-related macular degeneretation is the major cause of blinness in developed world nations.
Aim: to evaluate the clinical effectiveness of Slezavit in the treatment of patients with dry of age-related macular
degeneration.
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Methods: This was a controlled clinical trial that included 34 patients from the study group and 29 patients from the
control group who were examined by visometry, subjective refractometry, direct ophthalmoscopy, optical coherence
tomography (OCT) and were interviewed for self-appraisal of their central vision (at the beginning of the study and one year
later). The study hold at "Ophthalmic Microsurgery" Hospital, Semey, in the period from 19 December, 2016 to 25 December,
2017.

The statistical data treatment was carried out with the help of SPSS (Statistical Package for the Social Sciences,
licenced by Semey Medical University). Proportions, means and standard error (SE) were used for the analysis of
quantitative data. The level of statistical significance was preset at p<0,05.

Results: There was a slight increase in visual acuity in patients from the study group, who consumed one capsule of
Slezavit once a day per 3 months. At the same time, there was a slight deterioration in visual acuity of patients in the control
group, who did not take any vitamin-mineral complexes. Also, patients from the control group witnessed the ARMD
progression, which was manifested as deterioration of the ARMD category. Patients in the "Slezavit" group had a decrease in
the thickness of the macula within 3 mm zone, based on OCT, and experienced improvement in the subjective perception of
the state of their visual functions compared to the patients from the control group in whom negative dynamics were detected.

Conclusion: prescription of Slezavit to the patients with dry AMD has a beneficial effect on the state of their visual
functions, reduction of macula swelling and subjective perception of central vision, compared with the patients who did not
take any vitamin-mineral complexes.

Key words: age-related macular degeneration, vitamins, minerals, lutein.
Tyninpgeme
K¥PFAK bINIFANAbI MAKYNAPIbI AEFTEHEPALIUACDHI BAP
HAYKACTAPAObI KYPAMBIHOA JIOTEUH BAP NoPYMEHAI-
MUHEPANAObI KEWWEHMEH EMAOEY HOTUXEINEPI

IOnua M. CemeHoBa 1, https://orcid.org/0000-0003-1324-7806
YnxaH K. Typyc6ekoBa 1, Aurepum E. Kaupb6ekosa 1, fluHapa . Maraymna 1,
AHcenm Kamnuk 2, AHTOH O. IOpkoBCKuM 3

1 KeAK «Cemein meguuuHanbsik yHuBepcuTteTi», Cemen K., KaszakctaH Pecnybnukachi;

’ Niopeur Makcummunuan YHuBepcuTteTiHiH OcdbTanbmonorua knuHukacol, MoHxeH K., FepmaHus
® HoBoCUBMPCK KanacbIHbIK MEMAEKETTIK MeanLMHA YHUBEpPCUTETI,

HoBocubupck k., Peceit ®egepaumscol.

©3exTiniri: Xac epekweniriHe 6ainaHbICTbl Makynapnbl AereHepauns oneMHiH AamblifaH engepiHae COKbIPMbIKTbIH
Heriari ce6ebi 6onbin Tabbinagp!.

MakcaTbl: xacka bannaHbICTbl MaKynspnbl AereHepaumusHbiH, Kyprak TypiMeH HaykacTapabl emaey kesiHge Cnesasut
npenapaTbiHbIH, KMHUKaNbIK TWiMainiriH 6aranay.

3eptTey opicTepi: OgsiHgik au3aiiHbl  6oibiHWa Oyn  BuU3oMETpus, CYOBEKTMBTI  pedppakToMeTpus, Tikeneil
odhTanbMocKonus, onTukanbIK korepeHTTik Tomorpacus (OKT) apicTepiMeH KaparnfaH xoHe 3epTTeyre AeliH xoHe 3epTTey
asKTanfFaHHaH KeitiH (1 XbingaH KewiH) opTanblk Kepy XYWECiHiH Xafaanbl Typanbl CypacTbipbifiFaH Herisri TonTafbl 34
Haykac xoHe Oakblnay TobblHaH 29 HaykacTbl KaMTUTbIH KNuHWKanblK 3epTTey Gonbin Tabbinagsl. 3epttey Cemeint
kanacblHblH, "Odtansmoxupyprus” MekemeciniH, 6asaceiga 19.12.2018 gaH 25.12.2019 xok aparnbIFblHAa XYprisingi.

3epTTey HaTWXenepiH ctaTucTukanslk eHaey SPSS (Statistical Package for the Social Sciences, Cemeit MemnekeTTik
MeauuMHa YHUBEPCUTETIMEH MNULEH3MsANaHFaH) CTaTuCTUKanblk DaFgapnamarnslk KamTamachbi3gaHablpyablH, kemMeriMeH
XKy3ere acbipbingbl. CaHablK ManiMeTTepai cunatTay YLWiH pakumsanap, opTawa xoHe craHgapTTel katenep (SE)
KonaaHbingpl. [ManganaHbinFaH CbiHaKTapAblH CTAaTUCTUKANbIK MaHbI3AbLbIFbl 5% (p<0,05) aHbIKTangs!.

Hotuxenep: CriesaBut npenapatbiHbiH 1 kancynacbiH KyHiHe 1 peT 3 an 6oibl KabbinparaH TonTarbl HAyKacTapAblH
kepy KabineTiHiH wWwamanbl xofapbinaybl 6Oaiikanabl. COHbIMEH KaTap, ewWwKaH4an AopyMeHOi-MuHepandbl KeLleH
KalblngamanTblH TONTaFbl HaykacTapfblH kepy eTkipniriHiH, Oipwama Hawapnaysl Oankangbl. CoHpgan-ak, baksinay
TOObIHOaFbl HaykacTapaa aypyablH, epuyi Oaiikangbl, Oyn xacka OainaHbiCTbl Makynspnbl gereHepauus ((KOMI)
CcaHaTblIHbIH, XOFapbinaybl peTiHae kepingi. «Cne3aBuT» ToObIHbIH, HaykacTapbiiga OCT manimeTTepiHe Callkec makyna
aiiMarblHbIH, KamnblHAbIFbIHBIH,  3MM TOMEHAEreHiH, Tepic AWHamMWKa aHbiKTanFaH Oakbinay ToObIHOaFbl HayKacTapMeH
canbICTbipFaHaa kepy hyHKUMANapbiHbIH CyObEKTUBTI KabblnaaybiHbIH, XaKcapFaHblH KOPCETTI.

KopbITbiHAbI: KypFak xacka 6annaHbiCTbl Makynspnbl AereHepaumscel 6ap Haykactapaa «Cnesasut» mpenapatbiH
kabbingay BUTaMWHAI-MUHEpanbl KelleHaep kabbinaamaraH HayKacTapMeH CanbiCTbipFaHAa kepy (yHKUMSTapbiHbIH
XaFgaibiHa, MaKynspnbl iCiHyfiH TOMEHZeYiHe XoHe opTanblk kepy KabineTiHiH, cyObekTUBTI KabbingaybiHa XaFbiMAbl
acep eTeqi.

Heziz2i ce3dep: xacka balinaHbicmbl MaKynspibl 0e2eHepayusi, 0apymeHdep, MuHepanoap, NlomeuH.e03pacmHas
MaKynspHas 0eceHepayus, BUMamMuHbl, MUHEPasibl, IOMEUH.
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AKTyanbHOCTb

BospactHasi ~ makynsipHas  pgereHepauust  (BMI)
SIBNAETCS OCHOBHOWA MPUYMHOM HeobpaTWMOW CRenoTbl B
pasBUTLIX CTpaHax Mupa. Bcero B Mupe HacuMTbIBAETCS
OKOMo 8 MMNMMOHOB cnenblX, M3 Hux Tonbko B CLUA
npoxwueaet 1,75 munnuoHa yenosek [1]. Ha gomio cyxomn
hopMmbl, KOTOpas Xapakrepusyetcs nepepacnpegeneHmem
NUrMeHTa, NosIBNIEHEM JpY3 U UCTOHYEHWUEM MUIMEHTHOTO
anuterms  cetvyatku (MAC) npuxogutes 80-90% Bcex
cnyyaes BMA. K cyxon BM[ nepeoit kateropum OTHOCAT
Hanuuue He MeHee NATW Menkux Apy3 (pasmepom < 62
MKM), BTOpO/l KaTeropum — HECKOMbKO MEemKMX [py3,
HECKONbKO ApY3 CpepHero pasmepa (63-124 mkm) w/ unm
NArMEHTHblE M3MeHeHus. TpeTbst KaTteropus cyxon BM[
npeacTaBnseT coboi MPOMEXYTOUHYK CTagumio, KoTopast
xapakTtepuayetcs OOMbLUMM KONMYECTBOM ApY3 CPeaHero
pasmepa, OfJHOM WM HECKOMBKUMMW KPYMHbIMU Apy3amu (=
125 MKM) WNM HE LEHTpanbHO PacrioNOXEHHbIM 04Yarom
reorpacpuyeckon atpocun. B TO xe Bpems, 4etBepTas
kateropus BMI npeacTaenset cobon ganeko 3aweiuyto
CTagMio C LEHTparnbHOi reorpadnyeckon atpodueint nnm
XopuouaarnbHoi HeoBackynsapuaaumei [14].

B ocHoBe naTogu3nonorMyeckux npoLeccoB passuTus
cyxot BM[ nexwuT Bo3dencTBue (POTOAMHAMUYECKOTO
cTpecca, BOCManeHus W peakTMBHbLIX (HOpPM KWUCOpoAa,
KOTOpble HapylalT DarounuTo3 HapyXHbIX CErMEHToB
hoTopeLenTopoB KneTkamu Mac. Hakonnexve
nunogycumMHa npuBoguT K 0OpasoBaHMto apys, rmbenn
knetok M3C u  CHMXeHWO ocTpoTbl  3peHus  [9].
lvcTonaTornornyeckn, [pysbl B rMa3ax C MaKynapHou
QereHepauuen  cogepkaT  OKWACMEHHble  NnnuUabl,
mMembpaHoaTakytowwmin komnneke C5b-9, Beta-amunoungsl,
anonvnonpotenH E u nerkve uenum uMMyHOrnoGynuHoB
[5;11]. Beta-amunons ~ aKkTMBMpYeT  KOMMOHEHTI
KOMMMEMEHTApPHOr0 Kackaga, 4TO TOKCUYHO AMs KIEeToK
M3C n ctumynupyeT passutne BMA [2,15,18].

B  nocneghwe  pecatunetus  Obin ycnewHo
anpobupoBaH psii MEeTOAMK NeyeHust BnaxHod BMI,
KoTopble BKMoYanu B cebs  NasepHyl  koarynsuuio,
hoTOOMHAMUYECKYID  Tepanuio, WHTpaBUTpearbHble
WHBEKUMM  WHIMBUTOpOB  aHrvoreHesa (aHTu-VEGF) wu
cTepoupoB. B pesynbrate, cTabunusauuu 3puUTENbHbIX
dyHKuMA yaaeTcs goctuub y 70% nauweHTos, a nopsgka
30% nauueHToB ynyywaioT csoe 3peHue [13]. He cmotps
Ha PeBOIIOLMOHHbLIA NPOPbLIB B Cepe NeYeHUs BaxHOM
BMIO, He cywectByeT 06Lenpu3HaHHON  METOAMKM,
CNOCOBHOI rapaHTMpOBaTb YCMELUHbIA UCXOA B NEYEHWM
cyxon BMJ, HO eCTb HECKONMbKO NepCneKTUBHLIX METOA0B
NeyeHusl, B TOM YuCre Ha CTaguW UCCneaoBaHNi.
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®aKTopbl, CHKAIOLWMNE BOCMANEHNE W OKUCIUTENbHBIN
CTPECC, Takue Kak BUTaMWUHbI, UMEIOT NOTEHLMan B NIeYeHNM
BMI. ButamuHbl oOnagatoT 3alMTHbIM - OECTBMEM B
OTHOWeEHMM  choTopeuentopoB U knetok [13C, a
KapoTMHOWAbI  MOrMOLWAKT  CMHEe-(MONEeTOBYID  YacTb
CMeKTpa, HEeWTpanu3ylT okucnutenu 1 cobogHble
pagukanbl [7]. WccnegoBaHne BO3pacTHbIX 3abonesanuii
rmasa (Age-Related Eye Disease Study - AREDS)
nokasano, 4to BbiCOkue [03bl BuTammHoB C u E, Geta-
KapoTWHAa W LMHKa 3aMeansioT nporpeccuposanue BMI un
3HAYNTENBHO CHUXKaKT puckn ee passutus [10]. B mae
2013 roga, no uToram AOMOMHWUTEMNbBHBLIX WCCREO0BaHUNM,
Oblnmn  BHECEHbl M3MEHeHWs B cocTaB  (hOPMYrb,
anpobupoBaHHoit B xoge AREDS, a nwTemH ¢
3eaKCaHTWHOM OKasanucb 6es3omacHon W adeKTUBHON
anbTepHaTueoi Beta-kapoTuHy [17].

Llenblo  [aHHOrO  MCCregoBaHMst  cTanma  OLeHka
KNUHUYeCKkon  a(PPeKTUBHOCTM  KOMMNEKCa  BELLECTB,
BKIlovarowmx B cebs ButamuHbl rpynnbl B, C, E, a Takke
NIOTENH, 3€aKCAHTUH, LWHK, XpOM, CeneH, Medp, (npenapat
CnesaBnT) B fneveHUW nauUMEHTOB C Cyxol opmon
BO3paCTHOW MaKynspHOW fereHepaLmu.

Matepuansl u metogsl. 1o cBoemy Au3aitHy faHHOe
uccnefoBaHue ObiNo MPOCMEKTUBHBIM KOHTPONMPYEMbIM
KnuHuyeckuM. Matepuanamn uccnegosaHus cramu 63
nauseHta (126 rnas), HabniogaBLMXCA C BO3PACTHOM
MaKynsipHOM fiereHepatent B YupexneHum
«Odpransmoxupyprus» ropoga Cemeit 3a nepuog ¢ 19
pekabps 2018 roga no 25 pekabps 2019 ropa. B cocTas
OCHOBHOW rpynnbl Bowwnu 34 nayweHTa (68 rnas), B cocTas
KOHTpOnbHOM — 29 nauueHToB (58 rnas). Bce nauueHTb! u3
OCHOBHOM  rpynnbl  momyyanu npenapat  «CrnesaBum
(YkpanHa, Kues ) no 1 kancyne 1 pa3s B AieHb, B TeyeHue 3
mecaueB (c 19 pekabps 2018 roga mo 19 mapra 2019
roga), MauMeHTbl U3 KOHTPONBHOM rpynnbl He nomyvanu
HWKaK1X BUTAMUHHO-MUHEPAnbHbBIX KOMMMEKCOB.

Kputepusmu BKMIOYEHUS MALMEHTOB CTanM Hanuyue
cyxoit BMI v xenaHue npuHsTb yyacTe B UCCnefoBaHuu,
KPUTEPUSMI  UCKITHOYEHUS OTka3 OT y4yacTus B
“ccnefoBaHM W NpuemM nobbiX BUTAMUHHO-MUHEPAMNbHBIX
KOMMIEKCOB.

Bce nmauyweHtol  Obinu  obcnenoBaHbl  MeTOZaMu
BM3OMETPUN, CYOBLEKTUBHOW pedpakTOMETpUM, NPSAMON
0PTaNbMOCKOMMK, ONTUYECKOW KOrepeHTHON Tomorpacum
(OKT) 1 onpoLueHbl Ha NpeaMeT COCTOSHUS LIeHTPansHOro
3penns [6]. O6crnegoBaHMst NAUMEHTOB  NPOBOAMIUCH
ABaxdbl — 4O Hayana npuema mpenapara u Cnyctsi OAuH
rog. Heobxogumo OTMETWTb, YTO MEpBOHAYanbHOE 4YUCIO
NaLuuMeHTOoB, BOLUEALIMX B WCCNefoBaHWe, cocTtasurio 66
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YenoBek, 0aHako 3 nauneHTa (2 Yenoeeka U3 OCHOBHOW U 1
YenoBeK W3 KOHTPOMbHOW rPynMbl) MO HEYCTAHOBMNEHHbLIM
npuuMHam He sBUNMCb Ha nocnegHuin ocmotp. [epen

Ha4anom uccnenoBaHmst navueHTbl panu
NHCOPMALIMOHHOE COornacue Ha y4acTue B HeM.
Cmamucmuyeckas obpabomka pesynbTaToB

nccrnegoBaHus MPOBOAMMACH C MOMOLLbBIO CTAaTUCTUHECKOTO
naketa nporpamMmbl SPSS (Statistical Package for the
Social Sciences, nuuenans TMY r. Cemen). [ins onucaHus
KONMYECTBEHHbIX JaHHbIX UCMONb30BANNCh [OMM, CpeaHee
3HayeHWe W CcTaHgapTHas owwbka (SE). YpoBeHb
CTaTUCTUYECKON 3HAYMMOCTW MCMONb3YEMbIX TECTOB Obin
onpegenex kak 5% (p<0,05).

PesynbTathbl

B Tabnuue 1 npeacraeneHa aemorpaduyeckas
XapakTepucTuka NaLMeHTOB, BOLUEAWMX B OCHOBHYIO U
KOHTPOMbHYIO  rpynnbl, MO  pesynbTatam  MocreaHero
ocMoTpa.

Kak cnepyet u3 Tabnuubl 1, 0be uccnesyemblie rpynnbl
Obimn  conoctaBuMbl MO CBOMM  AeMorpadmyeckum
Xapaktepuctukam. Camomy MOMOAOMY NauMeHTy B

OCHOBHOW rpynne 0b1no 47 neT, B KOHTPOILHOM rpynne — 46
NeT; camoMy CTaplieMy MauMeHTy B OCHOBHOM rpynne

Obino 86 net, B TO BpEMS Kak B KOHTPOMbHOW rpynne — 83
roga. [lauWeHTbl XeHckoro nona npeobrnaganu kak B
rpynne UccrnegoBaHus, Tak W rpynne koHTpons (67,7% u
58,6%, cooTBeTCTBEHHO). Kasaxu bbinu npeobnaparowim
aTHocom B obewnx rpynnax uccnegosanus (50% nauneHTos
B OCHOBHOW rpynne n 55,2% — KOHTPOMbHON).

Tabnuya 1.
Oemorpacduyeckue AaHHble NALMEHTOB, BOLEAWWX B
uccnegoBaHue.
(Demographic characteristics of study population).

[Nokasatenu OcHoBHasl KoHTpornbHas
rpynna (n=34) | rpynna (n=29)
CpepHuit Bospact 64,3 62,4
Mon: MY>KCKOVA 11(32,3%) 12 (41,4%)
" KEHCKuiA 23 (67,7%) 17 (58,6%)
HaumoHanbHoCTb:
kasaxu 17 (50%) 16 (55,2%)
pycckue 15 (44,1%) 12 (41,4%)
apyrve 2(5,9) 1(3,4%)
Pesynbtathl  odTanbmonorudeckoro  obcnegoBaHus

NauMeHTOB nepes HayanoMm WCCREnOoBaHNs NpeacTaBneHbl
B Tabnuue 2.
Tabnuya 2.

KnuHuyeckas XapaKTepucTuka nauneHToB A0 Ha4Yana uccnepoBaHus.

(Clinical characteristics of patients before the study beginning).

Mokasatenu OcHoHas rpynna (n=34) KoHTponbHas rpynna (n=29)
SE SE
CpenHss 0CTPOTa 3pEHNS C KOPPEKLMEN:
npa.bIi rna3s 0,5 (x0,1) 0,5 (x0,1)
neBbIf rnas 0,5(x0,1 0,6 (£0,1)
CpepnHsn ocTpoTa 3peHuns 6e3 koppekumm:
npasblil rna3 0,2 (£0,1) 0,2 (x0,1)
NeBblii rnas 0,3 (£0,1) 04 (0,1
Kateropus BM[:
I 29 (85,3%) 26 (89,6%)
Il 3(8,9%) 2 (6,9%)
1] 1(2,9%) 1(3,5%)
I\ 1(2,9%) -
CpepHss ToNWWHa Makynbl B 30He 3 MM:
npa.bIi rnas 280,1 (£20,4) 270,7 (£22,0)
neBbld mas 271,2 (x18,1) 280,7 (£21,9)

Tabnuya 2 nokasbieaet, 4yto 006e rpynnbl  Gbiin
COMOCTaBUMbl NEPE HavanoMm WCCnefoBaHUs MO Takum
napameTpam, Kak OCTpoTa 3peHus, kateropus BMI wu
TOMLMHa Makynbl B 30He 3,0 M. IMpu aTom kaTeropus BMI
OLeHWBanacb MO COCTOSHUIO [Masa C HauMEeHbLUMMU
NPOSIBNEHNAMI NATONOMYECKOro npoLecca. B cnyyae ecnu
BMO npucytcTBoBama TOMbKO Ha  OfHOM  rnasy,
OLeHMBarnocb COCTosHWe 3Toro rmasa. Heobxogumo
OTMETUTb, YTO MOAaBNsioLee OONMBLUMHCTBO MALMEHTOB B
OCHOBHOWM W KOHTponbHoi rpynnax (31/34 nauueHToB —
91,2% wn 27/29 nauneHtoB — 93,1%, COOTBETCTBEHHO)
MMenu BYCTOPOHHMI NpoLiece.

Hapsgy ¢ 0ObekTMBHOW OLEHKOW COCTOSHMSA OpraHa
3peHus;, maumeHTbl Oblnu NOABEPTHYTHI aHKETUPOBAHWUIO C
Lenblo CaMOOLIEHKU COCTOSIHUS 3pUTENbHBIX (DYHKUNA C
aKLEHTOM Ha LieHTpanbHOM 3peHun. B ocHOBY camooLeHkm
nerna aHketa, onucaHHas Hogg R.E. ¢ coastopamu [6] —
Tabnuua 3.
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Tabnumua 3 nokasbiBaeT, YTO Meped  Havanom
nccnegoBaHns Hawbonbluee 4MCno TpygHocTen 6bino
CBSI3aHO C pacno3HaBaHWMEM MENKOro TekcTa U Apyrux
MeSKUX NpegMeToB — TPeTb NaLUMeHTOB COObLLMAK, YTO C
TPYAOM pasnuyalT obbeKTbl ManeHbKoro pasmepa Wnu
He pasnuyatoT ux coBceM (32,4% B OCHOBHOI rpynne u
34,5% B «KoHTponbHOi rpynne). COOTBETCTBEHHO,
HauMeHbllee  4ucro  TPYBHOCTEA  BO3HWMKNO €
pacno3HaBaHWeM UL POACTBEHHMKOB W 3HAKOMbIX —
noyTH 2/3 NaLMeHTOB OTBETUMM, YTO NETKO Y3HAOT APYruxX
nopen (67,6% B 0CHOBHOW rpynne u 69% B KOHTPOMbHOM
rpynne).

lMocne komnnekcHoro obcnenoBaHus nmauyueHTos, 34
yenoBeka (OCHOBHas rpynna) Hayanu nNpuHUMaTb
npenapat Cnesasut no 1 kancyne, 1 pa3 B JeHb B
TeyeHne 3 Mecaues noapsd, a 29 nauueHTos
(kOHTPONbHas  rpynna) He  MPUHUMAMM  HUKAKUX
BMTaMUHHbIX KOMNEKCOB.
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Tabnuya 3.

CamooLeHka coCTOsHUA 3pUTenbHbIX (hyHKUMIA nauueHTamu ¢ BM[] no Hayana uccnegosaHus.

(Self-evaluation of visual functions before the study beginning).

lMokasatenu OcHoBHasl rpynna KoHTponbHas rpynna
Abce. (%) Abc. (%)
CamooLeHKa COCTOSIHUA OCTPOThI 3PEHUS:
OueHb xopoLas 9 (26,5%) 2 (6,9%)
Xopouas 14 (41,2%) 17 (58,6%)
CpenHsis 6 (17,6%) 6 (20,7%)
Mnoxas 4(11,8%) 3(10,3%)
OuyeHb nnoxas 1(2,9%) 1(3,5%)
CnoXHocTb pacno3HaBaHusA nuu;
OrtcytcTByet 11 (32,3%) 6 (20,7%)
Nerkas 12 (35,3%) 14 (48,3%)
CpegHsis 8 (23,5%) 6 (20,7%)
Tsxenast 2 (5,9%) 3(10,3%)
Nvua He pas3nnyuMbl 1(2,9%) -
CnoXHOCTb NPOCMOTpa TeneBUAEHNA:
OrtcytcTByet 10 (29,4%) 7 (24,2%)
Nerkas 13 (38,2%) 16 (55,2%)
CpegHsis 7 (20,6%) 3(10,3)
Tsxenast 4(11,8%) 3(10,3%)
He BO3MOXHO - -
CnoXHOCTb pa3nnyeHns Menkoro TekcTa (06beKToB):
OrtcytcTByet 5(14,7%) 3(10,3%)
Nerkas 7 (20,6%) 7 (24,2%)
CpegHsis 11 (32,3%) 9 (31%)
Tsxenast 7 (20,6%) 6 (20,7%)
Menkuin TEKCT He pasnuynm 4 (11,8%) 4 (13,8%)

OkoHuaTenbHoe obcrnegoBaHWe nauueHToB  Obino
npou3BeaeHO Yepes rof nocrne nepBoro ocMotpa (cnycrs 9
MecsUeB nocne 3aBeplueHns npuema npenapata). B
Tabnuue 4 npencTaBneHbl pesynbTaTbl OKOHYATENLHOIO
odbTanbMonoruyeckoro  06CneaoBaHUs  NaLUMEHTOB W3
OCHOBHOW W KOHTPOILHOW rpynn.

Kak cnemyer w3 Tabmuupl 4,  oTMeYanoch
HE3HauMTEeNbHOE  MOBLILEHME  OCTPOTbl  3peHMs Y
MaLMEHTOB B OCHOBHOW Tpynne, 4TO OT4aCTh MOXHO
0ObSACHUTL MPOBEEHWEM OMEPaTUBHOTO BMeELLATENLCTBA

no noBody kaTapakTbl Ha 5 rnasax. OAHOBPEMEHHO,
0TMeYarnoch He3HauNTeNbHOE YXyALIEHWEe OCTPOTbI 3PEHMS!
Y NaUMeHTOB B KOHTPOMbHOW rpynne, rae onepaTuBHOE
BMELLATENLCTBO MO MOBOAY KaTapakTbl MPOBOAMUNIOCH
TONBKO B 2 Cryyasix. Takke, y NALUWEHTOB B KOHTPONBbHON
rpynne Habrioganoch nporpeccupoBaHne 3abonesaHus,
4TO NPOABMANOCH KaK yTskeneHwe kateropun BMI. Xots
3TM pasnnums W He ObiNM CTaTUCTMYECKM 3HAYUMbIMU
(P=0,13), MOXHO roBOpUTb O HanMUuUM OTPULATENBHOM
TEHOEeHUN.

Tabnuya 4.

KnuHuyeckas XapaKTepuCcTuKa naynueHToB No 3aBepLUeHU0 uccnenoBaHuA.

(Clinical characteristics of patients after the study ending).

lMokasatenu OcHosHag rpynna (n=34) KoHTponbHas rpynna (n=29)
SE SE
CpepHss ocTPOTa 3pEHMsA C KoppeKLumen
npa.bli rna3s 0,6 (£0,1) 0,5 (x0,1)
neBbIN rna3s 0,5 (x0,1) 0,5 (x0,1)
CpepnHsn ocTpoTa 3peHus 6e3 koppekumm
npasblil rna3 0,3 (0,1) 0,2 (x0,1)
NeBbIN rna3 0,3 (0,1 0,3 (0,1)
Kateropus BM[:
I 29 (85,3%) 24 (89,6%)
Il 3 (8,9%) 3 (6,9%)
M 1(2,9%) 2(3,5%)
I\ 1(2,9%) -
CpepHss TONWMHa Makynbl B 30He 3 MM
npasbIi rna3s 272,2 (£18,2) 2724 (£21,3)
neBbIN rna3s 269,7 (£18,1) 280,4 (£11,8)
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MoMMMO 3TOrO, OTMEYaNOCh YMEHBLIEHWE TOMLLMHbI
Makynbl B 30He 3 MM N0 AaHHbiM OKT y nauueHTos,
nonyumsLUnx kypc CnesasuTa, B CPaBHEHUM C NALMEHTaMM,
He MOnyYyaBLUMMU BUTaMUHHO-MUHEPAIbHBIE KOMMIEKChI.
Takum oOpasom, MOXHO MpUATM K BbIBOZY, 4TO
crabunuaaums  3puTenbHbIX  GYHKUMA ¢ HebonbLUoM
TEHOEHUMEeN K YMydlleHuo, kotopas Habnioganach B
OCHOBHOW rpynne, 6Obina cBA3aHa He TOMbKO C

MPOBEAEHNEM XMPYPIUYECKOr0 BMeLLaTeNnbCTBa No noeogy
KaTapakTbl Y 4acTW NaLWEHTOB, HO W MMena nog coboii
pearbHyld MOpONOMMYECKyl0 OCHOBY, MOATBEPKAEHUEM
yero sBnsoTcs AaHHble OKT.

B Tabrumue 5 oToOpaxeHo CyObLEKTMBHOE MHEHUe
NaUMeHTOB O COCTOSHWM WX LIEHTPamnbHOrO 3peHns mno
uToram rog4Horo HabnogeHus.

Tabnuya 5.

CamooLeHKa COCTOSHMA 3pUTeNbHbIX d)yHKLl,Vlﬁ nauyueHtamu ¢ BMA no 3aBepLeHnio uccnenoBaHnA.

Self-evaluation of visual functions after the study ending).

lNokasatenu OcHoBHas rpynna KoHTpornbHas rpynna
Abc. (%) Abc. (%)
CamooLeHKa COCTOSIHUA OCTPOThI 3PEHUS:
OueHb xopoLuas 13 (38,2%) 2 (6,9%)
Xopowuas 18 (52,9%) 14 (48,3%)
CpegHsis 1(2,9%) 8 (27,6%)
lrnoxas 1(2,9%) 4 (13,8%)
OuyeHb nnoxas 1(2,9%) 1(3,5%)
CnoxHocTb pacno3HaBaHusA nuu;
OrtcytcTByet 12 (35,3%) 5(20,7%)
Nerkas 15 (44,1%) 14 (48,3%)
CpegHsis 5(14,7%) 6 (20,7%)
Tsaxenast 1(2,9%) 3(10,3%)
Nvua He pas3nnyumbl 1(2,9%) 1(3,5%)
CnoXHOCTb NPOCMOTpa TeNeBMAEHMS:
OrtcytcTByet 11 (32,3%) 6 (20,7%)
Nerkas 17 (50,0%) 14 (48,3%)
CpepHss 4 (11,8%) 5(20,7)
Tsxenast 2 (5,9%) 3(10,3%)
He BO3MOXHO - 1(3,5%)
CnoXHOCTb pasnuyeHns Menkoro TekcTa (06BLEKTOB):
OrtcytcTayet 5(14,7%) 2 (6,9%)
Nerkas 9 (26,5%) 5(20,7%)
CpegHsis 10 (29,4%) 10 (34,4%)
Tsxenast 7 (20,6%) 7(24,1%)
Menkuii TEKCT He pasnuumm 3(11,8%) 5(20,7%)

Takum 00pas3om, MO 3aBEpLIEHWI0 WCCMEAOBaHWS,  MMHeparbHble  KOMMMeKCbl, OnaroTBOPHO BAMSIOT  Ha
91,1% nauueHTOB B OCHOBHOW rpynne oueHunu cBow  TeyeHne  BM[O, a wvMeHHo Ha  3amedrneHuve
OCTPOTY 3pEHMS KaK «XOPOLLYIO» W «O4YEHb XOPOLLYKO», MO MPOrpeccMpoBaHnsl 3aboneBaHusi, YnydlwaeT COCTOsHMe
CpaBHeHMI0 € Wb 55,2% B koHTponbHoi rpynne (P=0,05).  ceTyaTkn, 4YTO MPOSIBMSETCA  YMEHbLUEHWEM  OTeka

Ecrm cpaBHWTL [ONMK0 NaUMEHTOB B OCHOBHOW rpynne,
KOTOpbIE CYMTanmW CBOK OCTPOTY 3PEHUS «XOpOLIEn» 1
«OYeHb Xopoller» A0 Havana wccneposaHus (67,7%) ¢
[ONel NauMeHTOoB, AaBLUMX PAaBHO3HAYHYI0 OLEHKY CBOEN
OCTPOTE 3peHus nocre kypca neveHus Cresasutom, TO
MOXHO BbISIBUTb, YTO MPUPOCT 3TOM Aonu coctasun 23,4%
(P=0,05).

B uenowm, kak cneayet n3 Tabnuupl 5, y nauueHToB B
OCHOBHO/ Tpynne mMoBbICKNAch CAMOOLEHKA COCTOSHUS
LieHTPanbHOr0 3PEHNSsl, YTO BbIPaXanochb B CHUXEHUN 40NN
NaLyMeHTOB, MCMbITbIBAIOLLMX TPYAHOCTW C pacrno3HaBaHEM
nUL, NpOCMOTPOM TEMeBM3opa 1 PasfinyeHne MErKoro
TekcTa W 06bekToB. B MpoTMBOBEC 3TOMY, Y MALMEHTOB B
rpynne, He NOMyyaBLUEA HUKAKNX BUTAMUHHO-MUHEPAMNbHBIX

KOMMMEKCOB,  YXyawunocb Cy6bekTMBHOE —BOCTIpUSATHE
CBOWX 3PUTENbHBIX (DYHKLMNA.

006cyxaeHne pe3ynbLTaToB

Mo  paHHbIM  Halero  WccrefoBaHWs  Npuem

npenapatoB, CofiepXallux NIOTEUH U Opyrue BUTAMUHO-
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LieHTpanbHOM 30HbI, @ Takoke MOBbILAET OCTPOTY 3peHus,
Cy6BbeKTMBHOE BOCMPUATE CBOMX 3PUTENbHBIX (DYHKLMIA,
4TO, NPEennONOXMTENbHO, MOBBILAET KaueCTBO XWU3HM
NaLWeHTOB.

B 6a3sax AaHHbIX JOKa3aTenbHOW MeauLuHbl MMeeTcs
fonbluoe  KOMMYECTBO  MCCMEAOBaHUN,  M3yyaroLwimx
3 heKTUBHOCTbL npvema BUTaMWUHO-MWUHepanbHbIX
komnnekcos npu cyxon BMO. Tak, B uccnegosaHum,
onybrukoBaHHoM B xypHane Optometry, yyacTHWKM C
paHHein BM[, kotopble ynotpebnsnu 8 mr 3eakcaHTHa B
AEHb B TEYEHME OAHOrO TOAa, YNyuYLWAM CBOE HOYHOE
BOXZEHME, a WX OCTPOTa 3PEHNs MOBbLICUMACh B CPEOHEM
Ha 10-15 % [8].

B ceBpane 2008 roga 66110 NpoBeAeHO UTaNbSHCKOe
“ccnegoBaHue, B KOTOpoe Obiny BKIIOYEHDI 27 NaLUeHTOB
¢ nporpeccupytoweir BMI, 15 n3 KoTopbix npuHAMAnu
nepopanbHo fobasku ButamuHa C (180 mr) v BuTamuHa E
(30 mr), umHk (22,5 wmr), megb (1 wmr), notenH (10 wr),
3eakcaHTWH (1 Mr) u acTakCaHTWH (4 Mr), eXeaHEeBHO B
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TeyeHne 12 mecsiLEeB (rpynna NevyeHns; cpeaHuii BospacT
69,4 £ 4,31 roga; 15 rnas); a 12 nauneHTOB He Nony4anu
HWKaKnX nuLieBbIX Job6aBOK B TeYeHMEe TOTO Xe nepuoaa
(rpynna 6e3 neyeHns; cpegHuin BospacTt 69,7 + 6,23 roaa;
12 rnas). B pesynbrate, B rnasax ¢ BM[ cenekTtuHas
BUChYHKUMS B LEHTpanbHoi 3oHe cetyatkn (0-5
rpagycoB) MpOAEMOHCTPMpOBana CBOE YMyulIeHWe npy
£06aBneHMM KapoTUHOMAOB W aHTUOKCUAAHTOB. Hukakux
(DYHKUMOHANBHBIX N3MeHeHWn B Bonee nepudepuyecknx
(5-20 rpagycoB) obrnacTsix ceTyaTtkm He oTMevanoch [12].

Mo paHHOW npobrneme 6bin onybnukoBaH W psg
MyNbTULEHTPOBbIX ~ PaHOOMW3MPOBaHHbIX  nnaue6o-
KOHTponupyembIx ucnbiTaHuin. Tak, B 2004 rogy B
«Journal of the royal society of medicine» 6bina
onybnukoBaHa ctatbs 00 aHTWOKCMAAHTHbIX A06aBKax.
AHanus nogrpynn B xoge 3Toro uccneposaHus AREDS
nokasan, YTO MnporpeccupoBaHne 3aboneBaHus y
MaLneHTOB C BbICOKMM PUCKOM MOXET ObiTb CHIKEHO MpH
exeaHesHom npueme eutamuHoB C (500 mr) n E (400
ME), umHka (80 wmr) u 6Geta-kapotuHa (15 wr). 1ot
Moaxo4 OCHOBaH Ha runoTese, 4To cBobOAHbIE pagyKanb
Y4acTBYIOT B MaToreHe3e BO3pacTHOW  MaKymnsipHON
LEreHepaLuum 1 4YTO  OKUCTIUTENBHOE  MOBPEXOEHWE
ceTyaTkn MOXeT OblTb NPEAOTBPALEHO C MOMOLLbIO
aHTMOKCMAaHTHbIX  gobaBok. Ha  OoCHOBaHWM  3TuX
pe3ynbTaToB  WccneposaTenbckast  rpynna  AREDS
cdenana peKkoMeHaauuM NpoBOAMTb  PaCLUMpEHHble
obcnenoBaHmsa a3 nuuam cTapwe 55 net, yTobbl
onpefenuTb  PUCK  PasBUTUS  MPOrpPECCUPOBAHMS
3abonesaHus. Bnocneactene Te nauWeHTbl, KOTOpble
obragatoT XapakTepucTUKamu BbICOKOTO pucka Win
noTepio 3peHus n3-3a nporpeccupyrowero BMI Ha ogHom
rnasy u He UMetoT MPOTWUBOMOKa3aHuil K npuemy Ao6aBok,
TaKMX Kak KypeHwe, OOIKHblI MOnyyaTb nmpenapatbl Ha
OCHOBE aHTWOKCWAAHTOB U LuHKa [3].

Ewe ogHo nccneposanne AREDS, onybnukoeaHHoe B
2001 rogy, npoBoAMMOe B TEYEHWe HECKONbKWX neT B
CoeguHeHHbIx LTaTax Amepukn, B KOTOPOM MPUHANK
yyactue okono 3600 yenoBek C yxe AUArHOCTMPOBAHHOM
BMJ pasHbix cTeneHen TsecTy (BKMOYas MHOTUX NOLeN
C pawHen BMJ[) nokasano, u4TO  BEPOATHOCTb
nporpeccupoBanns BM[ 6bina Ha 25-30 % Huxe y nuu,
npuHumaBLumx  «cpopmyny  AREDS». [Mpuem  aToi
(opMymnbl  TaKKE CHU3WNT PUCK  Pa3BUTUS  MOTepu
LeHTpanbHoro 3pexus Ha 19%. B coctaB «dhopmynbl
AREDS» Bxogst: 500 wmr (mr) ButamuHa C, 400
MeXOyHapoaHbIX eauHuy BuTamuHa E, 15 wmr Geta-
kapoTuHa, 80 Mr UMHKa B BUAE OKCMAA LWHKA, 2 Mr Meau B
BMOEe okcupa meau (kotopast 6bina gobaBneHa moTomy
YTO BbICOKMA YPOBEHb LWHKA MOXET YMEHbLIUTb
KONM4ecTBO Megu B oOpraHuame). B TO Bpemsi kak
NPOBOAMIOCH uccrnefosaxune AREDS, Takxe
BbIBUranuchL TEOPUM, YTO NMIOTEWUH, 38aKCAHTUH 1 OMera-3
KUPHbIE KMCMOTbLI MOMOratoT 3ameanuTb passutine BML.
MoaTomy 6bin0 NpoBeaeHo BTOpoe ucnbiTaHne, AREDS2,
Ans nofTBepxaeHns aTom rumotesbl. B xope AREDS2
ObIn0  0BHapyXeHo, YTO KOrAa JIOTEMH W 3€aKCaHTUH
3ameHunn 6eTa-kapoOTWHOM B OpWUrMHanbHOW opmyne
AREDS, puck passutus nporpeccupyrowern  BM[
cHuanncs Ha 10%. [Ans ucnbITyeMblX, Y KOTOPbIX Obino
HW3koe noTpebneHne NMITeNHa M 3eakCaHTWHA C MULLENR,
3T0T puck yBenuumncs go 20 %. B uccnepoBaHum Takke
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paccmaTpuBanoch fobasneHne omera-3 KUpHbIX KACTOT,
yToBbl MOHATb, WMEKT NM  OHU 3HaYeHWe Ans
npochunakTUKM  NporpeccupoBaHus  3abonesaHus, HO
BbIICHAMOCb, UYTO OHW HEe CHWXAalT puUcka pasBUTUS
nporpeccupytowein BMJ, 1 noaTomy He 6binm BKIOYEHDI B
HoByto chopmyny. Takke B uccnegoBaHu AREDS2 Gbino
YCTAHOBMEHO, YTO Y ObIBWINX KypWUNBLLMKOB CyLIECTBYET
PUCK pa3BWUTWS paka Nerkux npu npueme beta-kapoTuHa.
Moatomy 6biN0 pekomeHoBaHo, 4TOObI BeTa-kapoTuH
Takke Obln yganeH M3 nepBOHaYanbHOW  HOpMyIbl
AREDS. [16].

HEeKOTOpbIX MCTOYHWMKW YTBEPKAAIOT, 4TO MpUEM
noTenHa cnocobeH NpesoTBpaTUTL KatapakTy, nogaBnss
nponudepaumio 1 MurpaLmio KNeTok XpycTanuka, a Takke

npenoTepaLath nonagaxue ynbTpaduonerTa,
noBpexJalllero  Xpyctanuk  rmasa.  Heckonbko
06cepBaLMOHHbIX uccrneaoBaHuii 0BHapyxunm
3HAUMTENbHYIO  KOPPEenaUMio  MexXay  BbICOKUMM

KOHLEHTpaLusMK MI0TeMHa B Nna3Me M HU3KAM PUCKOM
pa3BuTMa KaTapaktbl. B uactHoctu, 6Gonee 30 000
yyacTHukoB Brown et al. Habnwogamu 3HauuTenbHoe
cHukeHne (19%) pucka kaTapakTbl B CaMOM BbICOKOM
KBUHTUNE NOTPEDNEHNS MOTEMHA NO CPABHEHMIO C CaMbIM
HWU3KUM KBUHTUNEM. [4].

CurnbHble CTOPOHbI Hallen paboTbl 3aknoyakTes, BO-
nepBblX, B COMOCTaBMMOM KOMWYECTBE YYaCTHWKOB B

obeux  rpynmax  MccregoBaHWs  (OCHOBHOM M
KOHTPONMbHOM), WX  paBHO  COPTMPOBKE MO
Aemorpaduyeckium, reHaepHbIM, BO3PACTHbIM

nokasatensx. Bo-BTOpbIX, [PYrol CWMbHOA CTOPOHOM
Hallero uccnefoBaHUs SBUMAacb €ro  AnMTENbHOCT,
koTopas cocTaBuna 12 mecsueB. M3 cnabbix CTOPOH
MOXHO OTMETUTb OTHOCMTEMNbHO Hebomblon pa3mep
BbIOOpKM W TO, YTO Halle MccnefoBaHue He SBMsNoCh
MOJSTHOLEHHBIM  PaHAOMM3UPOBAHHBIM  KOHTPOMMPYEMBIM
UcnbiTaHNeM.

3akntoyeHme.
Takum 06pa3om, NpOBEAEHUE AAHHOMO WCCREA0BaHMs
MO3BOMMMIO  YCTaHOBWTb, YTO MO WTOraM rOAWYHOMO

HabniogeHus, npuem npenapata CnesasuT B JO3UPOBKE MO
1 Kkancyne ofuH pa3 B [€Hb B TEYEHWE TPEX MECALEB Y
nauneHtoB ¢ cyxoit BM[ okasbiBaeT 6GnaroTBopHOe
BO3AENCTBME HA COCTOSHWE 3PUTEMbHLIX  DYHKLWA,
YMeHbLUEHWE OTeka Makyrnbl U CyObekTUBHOE BOCMpUSTUE
LeHTPansHOro 3peHns, no CPaBHEHMIO C MauueHTamu, He
MPUHAMA@BLUMMA ~ HUKAKUX  BUTAMWUHHO-MUHEPAmNbHbIX
KOMMITEKCOB.

Bknad asmopos. Bce aBTOpbl BHECTM PaBHbIA BKNaj B
MOATOTOBKY W HaNMCaHWe CTaThu.

®uHaHcupoeaHue: [laHHOe uccnefoBaHUe HE MOMy4uro
HWKAKOro (hHaHCMPOBAHMS.

KoHcprnukm unmepecos. oTcyTCTBYET.

CeedeHuss 0 nybnukayuu: HA OLWH (pparMeHT AAHHON
cTatbyt He Bbin onyBnMKoBaH B APYIMX XypHamnax 1 He HaxoauTes
Ha pacCMOTPEHWUM ApYriMU U3AaTENLCTBAMM.
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NnoAPOCTKOBAA CYMLUMAOANbHAA AKTUBHOCTb U MHTEPHET-
TEXHOJNOIMMMU: onbIT AHANTU3A HA PETUOHAJIbHOM YPOBHE

Akepke A. Kanuesa 1, Tumyp M. Monparanues 1,
AnpbiH6ex K. Hypabi6aes 2, Hukonau A. Heram 3,

'HAO “MeanumHckmit yHuBepcuteT Cemen»,

r. Cemen, Pecny6nuka KasaxcraH;

% «<BocTouHo-KasaxcTtaHckuit O6nacTHoii LieHTp ncuxmuyeckoro 3aopoBbs» Y3 BKO,

OTaen ncuxuaTpuyeckom cnyx6bl no ropoay Cemen,

r. Cemen, Pecny6nuka KasaxcraH;

3 Pecny6nukaHCKuMi Hay4YHO-NPaKTUYECKUIA LIEHTP Ncuxmuyeckoro 3aopoBbsa MuHuctepcTea
3apaBooxpaHeHusa Pecny6nuku KasaxcraH,

r.AnmaTtbl, Pecnybnuka KaszaxcraH.

Pestome

AktyanbHocTb. CyvumgansHas akTMBHOCTb NOAPOCTKOB ABMSETCS BECbMA BbICOKOMW, B BOMbLINHCTBE pasBUTbLIX CTpaH
MWpa Cyuuna caenancs OBHON U3 ABYX OCHOBHbIX MPWUYMH CMEPTW B AaHHOM BO3paCTHOW kaTeropun. OBHUM M3 BO3MOXHbIX
HanpaBneHU HEraTMBHOMO BINSIHUA HA MCUXMYECKOE 3[40POBbE, MOBbILAKWMX PUCK Cynumaa, MOXeT ObiTb M3BbITOUHOE
MCNOMb30BaHNE MHOPMALMOHHBIX TEXHONOMMA.

Llenb: oueHka ponu MHGOpPMaLMOHHON cpedbl kak (hakTopa pucka CynumaanbHON akTMBHOCTM MOAPOCTKOB BocTOuHO-
KasaxcraHckoit obnactu.

Matepuanbl M Metoabl: CnnowHoe NOMEPeYHOE aHanMTUYEcKoe C MOMYMSUMOHHBIM KOHTPONEM WCCReaoBaHue
nposegeHo B 2015-2019 rr. Ha MaTepuanax aHKeTUpoBaHWs, CODECENOBaHM CMeuWanucToB C NOAPOCTKaMM,
COBEpLUABLLMMW Cepbe3Hble CyuumupanbHble NombiTkK, B IT. YcTb-KameHoropck u Cemen, ux pogutensmu (onekyHamu) u
nepcoHanom wkon. Bcero npoaHanuanpoBaHo 477 NomnbITOK cyuunaa, B T.4. 321 — y nuu Myxckoro 1 156 — xeHckoro nona,
cpeaHuin Bo3pact 16,3+1,1 roga. KoHTponbHyto rpynny coctasunu 500 4enoBek C aHanorMyHbIM BO3PACTHO-MOMOBbLIM
pacrnpegeneHuem.

CpaBHeHMe 4aCTOTHbIX MOKasaTenen OCYLLECTBAAMOChH NyTeM npuMeHeHns kputepus ¥2 [upcoHa, a Takke
ABYCTOPOHHEr0 TOYHOrO KpuTtepus duwepa Npu HanuuuM orpaHnyeHnin kputepus MNupcona. CpaBHeHNWe YMCOBbIX PSOOB
OCYLLeCTBNANOCH C UCMOMb30BaHNeM Kputepus MaHHa-YuTtHu.

PesynbTatbl mccnepoBaHusi: pu aHanuae NMPOAOIMKMTENBHOCTM MCMONMb30BaHWUS MH(OPMALMOHHBIX TEXHOMOTUNA
pecrnoHaeHTaMn BbiNno BbISBMEHO €€ 3HAYMMOE MPEBBILLIEHE B OCHOBHOW rpynne. 3HauuMble pasnuyus no oblemy obbemy
NCNOMb30BaHUS  MH(OPMALMOHHBIX CUCTEM B CTOPOHY MPEBbIWEHWS Y CyuumuaeHToB Obinu onpegeneHbl BO BCeX
BO3PACTHbIX W reHOepHbIX NOArpynnax v B Lenom. Havbonee cyLeCTBEHHbIMM OHM OKa3anuch B BO3PaCTHOM kaTteropum 14-
16 net (RR=1,55 no gaHHbIM nogpoctkos 1 RR=1,49 no gaHHbIM poauTenen) u y nuu myxckoro nona (RR=1,23 no gaHHbIM
nogpoctkoB M RR=1,29 no gaHHbIM poauTeneit). B rpynne HecoBepLUEHHONETHUX, COBEPLLMBLUMX CyULMAANbHbIE NOMbITKY,
CYLLECTBEHHO BbILIE OKasanacb 4acToTa WHTEPHET-3aBUCUMOCTW. OTW pasnnuuMsl MpOSIBASNNCL BO BCEX BO3PaCTHbIX
kaTeropusx M obeux reHgepHbix rpynnax. Haubonee cywlecTBeHHO 3TO nposiBnsinoch B Bo3pacte 16-18 nert, korga
OTHOCUTENbBHOE YMCNO MOAPOCTKOB C MHTEPHET-3aBUCUMOCTBI0 B OCHOBHOM rpynne Bbino Ha 74,2% Bbiwe. OTmMeyanoch
NpeBbILLEHNE YaCTOTbl MOCELLEHNS CANTOB 1 MHTEPHET-COOOLLECTB C AenpecCuBHBIM/CYULMAANbHBIM KOHTEHTOM B rpynne
MOAPOCTKOB, COBEPLWMBLLMX CyWUMAAnbHble MOMbITKM. Hawbonee YETKO pasnuuMsi NPOCNEXMBANMCb B BO3PAcTHOM
kateropun 16-18 net. He 6bino 3apeructpupoBaHo npeobrnafgaHus NpeuMyLLeCTBEHHOrO NOTpebneHus MoTeHuWamnsHo
CYMLMOANbHOMO KOHTEHTA B OCHOBHOVA rpynne.

3akntoveHue:

1.'Y getei v nogpocTkoB B Bo3pacTe A0 18 neT, COBEPLIMBLUMX CEPbE3HbIE CyMLMAANbBHbIE MOMbITKX, MPOCNEXMBAETCS
npeBbilleHre 06Lei ANUTENBHOCTU UCMONb30BaHUS MHAOPMALMOHHBIX CUCTEM B TEYEHUE CYTOK Kak MO AaHHbIM camux
OMpOLUEHHbIX, TaK 1 POAUTENEN (ONEKYHOB) B CPABHEHMM C NOMYNSALMOHHLIM KOHTPONEM.

2. He BbISIBNEHO 3HAYMMbIX PasnMuMii 4acToTbl MOTPEONEHUS WH(OPMALMOHHOTO KOHTEHTA C MOTEHLMANbHO
CyVLMOanbHON M AENPECCUBHON HaMPaBMEHHOCTLIO MEXOY CPaBHWUBAEMbIMM TPYNNamu CyWLMAEHTOB W MOMyNSALMOHHOIO
KOHTpONS.

Knroyeenie cnosa: demu u nodpocmku; cyuyud; UHGHOPMaUUOHHbIE MEXHOM02UU.
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Abstract
TEENAGE SUICIDAL ACTIVITY AND INTERNET TECHNOLOGIES:
REGIONAL ANALYSIS EXPERIENCE

Akerke A. Kaliyeva 1, Timur M. Moldagaliev 1,
Aidynbek K. Nurdybaiyev?, Nicolai. A. Negay 2

! NCJSC «Semey Medical University», Semey city, Republic of Kazakhstan;

2 "East Kazakhstan Regional Center for Mental Health", Department of Psychiatric Services in the city of
Semey, Semey city, Republic of Kazakhstan’

3 Republican Scientific and Practical Center for Mental Health of the Ministry of Health of the Republic of
Kazakhstan, Almaty, Republic of Kazakhstan.

Relevance: Suicidal activity of adolescents is very high; in most developed countries of the world, suicide has become
one of the two main causes of death in this age category. One of the possible areas of negative impact on mental health,
increasing the risk of suicide, may be excessive use of information technology.

The purpose of the study is to assess the role of the information environment as a risk factor for suicidal activity of
adolescents in the East Kazakhstan region.

Materials and methods: Continuous transverse analytical with population control study was conducted in 2015-2019.
Based on questionnaires, interviews of specialists with adolescents who have committed serious suicidal attempts, in Ust-
Kamenogorsk and Semey, their parents (guardians) and school personnel. A total of 477 suicide attempts were analyzed,
including 321 - in males and 156 - in females, the average age is 16.3 £ 1.1 years. The control group consisted of 500
people with a similar age-sex distribution.

Comparison of the frequency indicators was carried out by applying the Pearson ¥2 criterion, as well as the two-sided
Fisher exact criterion in the presence of limitations of the Pearson criterion. Numerical series were compared using the
Mann-Whitney test.

The results of the study: When analyzing the duration of the use of information technology by respondents, its
significant excess in the main group was revealed. Significant differences in the total use of information systems in the
direction of excess for suicides were identified in all age and gender subgroups and in general. They turned out to be the
most significant in the age group of 14-16 years (RR = 1.55 according to adolescents and RR = 1.49 according to parents)
and in males (RR = 1.23 according to adolescents and RR = 1.29 according to parents). In the group of minors who
committed suicide attempts, the frequency of Internet addiction was significantly higher. These differences appeared in all
age categories and both gender groups. This was most significant at the age of 16-18, when the relative number of
adolescents with Internet addiction in the main group was 74.2% higher. There was an excess of the frequency of visits to
sites and online communities with depressive / suicidal content in the group of teenagers who made suicidal attempts. The
differences were most clearly observed in the age group of 16-18 years. The prevalence of predominant consumption of
potentially suicidal content in the main group was not recorded.

Conclusion:

1. In children and adolescents under the age of 18 who have made serious suicidal attempts, the total duration of using
information systems during the day is exceeded both according to the data of the respondents themselves and their parents
(guardians) in comparison with population control.

2. There were no significant differences in the frequency of consumption of information content with a potentially suicidal
and depressive orientation between the compared groups of suicides and population control.

Key words: children and adolescents; suicide; information technology.
Tyninpeme
XAcCoeCcNIPIMAEP cyuumpAnabl seNCEHAININT MEH UHTEPHET-
TEXHONOIMUANAP: OHIPNIK OEHFEUAEr TANOAY TOXIPUBECI

Akepke A. Kanueera 1, Tumyp M. Monparanues 1,
AnpbiH6ex K. Hypabibaes2, Hukonaun A. Heram 3,

1 KeAK «Cemei MmeguuuHanesik yHuBepcuTteTi», Cemen K., KaszakctaH Pecnybnukachi;

2 LWIKO OB "LWwbirbic KazakcTaH 06nbICTbIK NCUXUKaNbIK AeHcayrblK opTanbiFbl” ,

Cemen Kanacbl 6ombiHwa Mcenxmnatpusanoik KbisameT 6enimi, Cemen K., KazakctaH Pecny6nukachl;

2 KasakctaH Pecny6nukacbiHbIH AeHcaynbIK caKTay MUHUCTPINiriHiH Pecnybnukanbik NCUXUKanbIk
AeHcaynbIK FbINbIMU-NPaKTUKanNbIK opTanbifbl, AnMmaThbl K., KazakctaH Pecny6nukachbl.

©3exTiniri. Xacecnipivgep cynumatik Gencenginiri ete xorapbl Gonbin Tabbinagbl, SNEMHIH KenTereH AambiFaH
enpepiHhe cyvuumun Ocbl Xac KaTeropusicbiHga eniMHiH, eki Heriari cebenTepiHin, Oipi 6onabl. ©3-e3iHe Kon xyMmcay KayniH
apTTbipaThiH NCUXWKaMbIK OEHCAyMbIFbIHA TEPIC acep eTydiH biKkTuman GafbiTTapbiHbiH Oipi aKnapaTTbiK TEXHOMOMMSHbI
LamagaH TbIC nanganaHy 6onybl MyMKiH.
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MakcarbI: LLbiFbic - KasakcTaH o6nbicbiHAaFbl XacecnipiMaepain, cyuumaTik 6encenainiriniv, kayin daktopbl peTingeri
aknapaTtTblK opTa peniH 6aranay.

Matepuangap meH agictep: 2015-2019 »ox. MamaHZapablH CYWUMATIK SpekeTTepai acaFaH xacecnipiMaepMeH
cyxbatTapbl, cayanHamanap MatepuangapblHga HeridiHoe, ©ckemeH xoHe Cemel K., onapfblH, aTa-aHanapbiMeH
(KaMKOpLLbINapbIMEH) XaHe MeKTen Kbl3MeTkepnepiMeH nonynauusnbik 6akbinayMeH Y3mikcia kengeHeH aHanuTukansik
3epTTey Xyprisingi. bapneifsl 477 cyuuna opekeTi TangaHabl, COHbIH, iwiHae 321 - epnepae xaHe 156 - aiiengepae,
oprawa xackl - 16,3 + 1,1 xac. bakpinay ToBblH *acbl-xbiHbICbl Bipgen 500 agam Kypagbl. Xuinik kepceTkiTepiH
canbicTblpy MMPCOH X2 KpuTepwitiH, coHan-ak MMpCcoH kputepuitnepi wekTeyni GonfFaH xafganga eki xaktel Guwepgin,
HaKTbl TECTIH KOngaHy apKbinbl xyprisingi. CaHablk katapnap MaHH-YUTHU KpuTepunepiH KONMmaHyMeH —CanbICTbIpy
XYprisingi.

3eptTey HoTUXenepi: PecnoHOeHTTepMEH aknapaTTblK TEXHOMOMMSIHbI KOMdaHy Y3aKTbiFbiH Tangay KesiHoe OHbIH
Heriari TonTaFbl efoYip apTblK eKeHAir aHbIKTanabl. AKnapaTtTblK Xynenepai CyuumaeHTTep YLWiH WamagaH TbiC nanganaHy
OafbITbiHAAFbl aTapnblKTail albipMallbinbikTap Oapnblk Xac XoHe reHaeprik Kilwi TonTapAa XoHe Xanmbl Kenei
BoiibiHWwa aHbiKTanabl. Onap 14-16 xac apanbiFbiHaarbl H MaHbI3abl 6onabl (xacecnipivaep manimeTTepi 6obiHwa RR =
1,55 xoHe ata-aHanap manimeTTepi 6ombiHWwa RR = 1.49) xaHe ep agamaapaa (xacecnipimgepae RR = 1.23 xaHe RR =
1.29) ata-aHanap manimeTTepi  GoMbIHIWA). ©3-63iHe KON XyMcayFa SpekeT xacaFaH kameneTke TonMaraHgap TobbiHoa
WHTepHeTKe Tayenainik xwiniri egayip xorapsl 60nabl. Byn arbipMalubineiKTap 6apnblK xac caHaTTapbliHAa Aa, reHaepnik
TonTapgaa Aa Gankangbl. byn 16-18 xac apanbifbiHgafbinapga GapbiHwa aHbiKTangbl, 6yn kesge Herisri TonTafbl
WHTepHeTke Toyengi xacecnipimaepaiH caHbl 74,2% xorapbl 6ongbl. ©3-63iHe KON KyMcayFa TbipbiCKaH xacecnipimaep
TOBblHOA Aenpeccusnbik/CyuunaTiK KOHTEHTIMEH CalUTTap MEH WHTEepHeT-KaybIMAaCTbIKTapFa Kipy >KWiniriHiH apTybl
Gaitkanabl. AdbipMalubinbikTap 16-18 xac apanbifblHOarbl Xac ToObiHAA aiikbiH Gaikangbl. Herisri TonTaFbl bIKTUMan
CYVLMATIK Ma3MyHzbl BapblHLLA TYThIHYAbIH Tapanybl TipKeNMereH.

KopbITbIHABI:

1. 18 xacka TonMaraH Gananap MeH XacecnipiMaepae CyMUMATIK SpekeTTepai xacaFaHgapaa TayniriHe aknapatTbik
Xylenepai KonpaHydblH Xannbl Y3aKTbiFbl MONyNAUMAnblK 6akbinaybiMEH CanbiCTbipFaHaa Cypay CanFaHgapablH Aa,
onapgblH ata-aHanapbIHbIH, (KAMKOpLUbINapbIHbIH) ManiMeTTepi 6oibIHLLIAa Aa acbin TyceTii benrini 6onapl.

2. ©3-e3iHe KON Xymcay MeH nonynsauusnslk 6akbinayablH canbICTbipManb! TONTapbl apacbiHAA bIKTUManN CyUUMATIK XoHe
AenpeccusnblK bafbITTaFbl aknapaTTblK KOHTEHTTI TYThIHY XuinifiHae anTapribiKTan aibipMaLLbIrbIKTap aHbIKTarFaH XoK,

Hezi32i ce3dep: bananap MeH xacecnipiMep; e3iH-e3i enmipy; aknapammsIK mexHoa0eusap.
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Beepexue 3peHusi Hebe3oCHOBATENBHO YTBEPXAAKT, YTO CaMo Mo

B nocrnegHue rogbl pesko BO3pOCNO  BnMsHWE  cebe BO3HWKHOBEHWE [EMPECCMBHBIX W CyuUMAANbHBIX
WHOPMALIMOHHOM Cpedbl Ha BCE acnekTbl KW3HM M PeCypcoB B KOMMbIOTEPHbIX CETAX CBS3aHO C HanMuMem
pesTensHocTn yenoseka. OCOBEHHOCTHIO COBPEMEHHOrO  COOTBETCTBYIOLWEN noTpebHocTn B counyme [16,24]. TMpw
nepuoga  SBRSETCA  TOTanbHOE  MPOHWUKHOBEHWE  3TOM HU OQHO, HU APYroe MHEHWUE He UMEET CYLLECTBEHHOM
WHOPMALMOHHBIX TEXHOMOTUA BO BCe 0OMacTu Xu3HW.  [oKasaTenbHoM 6asbl.
Kpome 6omblwioro uucna nonoXuTenbHbIX 3DEKTOB, B MexayHapo4HO! npakTuke WMElTCH NUb KpaiHe
paccMaTpyBaeTCs BO3MOXHOCTb UM peanu3auus psiga  HEMHOTOYMCIIEHHbIE npumepi N3yyeHns ponu
HeraTvBHbIX ~MOMEHTOB. B  4acTHOCTW, BEpPOATHbIM  WH(OPMALMOHHBIX CUCTEM B OTHOLIEHUA CyULMAANbHON
cYMTaeTCs NoTeHUManbHoe BO3feincTBUe MH(opMaTusaumn  aktusHoctu [17]. MonTBepkaeHHble CBEAEHUs O CBA3M
Ha NCUXMKy [OETel M NOJPOCTKOB, CMOCOOHOE [JaBaTb  Hanuuus  CyuuMaanbHbIX Tpynn W COOTBETCTBYIOLLEN
pesynbTaThl, NpeacTaBnstoLe oBLECTBEHHYK OMACHOCTb  aKTMBHOCTM Y MOAPOCTKOB Obinu nomydyeHsl B HOXHOM
[6,8,18]. Kopee. CremyeT ykasaTb Ha Hanuuue KOMMNEKca

lMpumepom  nOCNEOHEro  SBMSETCS  BO3MOXHOCTb ~ OCODEHHOCTEW,  Kkak B OTHOLIEHWM  Pa3BUTUSA
YBENMWYEHUS  pucka CcamoybuiicTB  cpean Aeteil M MHGOPMALMOHHBIX TEXHOMOTUIA, Tak 1 COLIMOKYNbTYPanbHON
nogpoctkoB. O6 3TOM, B 4YacTHOCTM, ObINO 3asiBNEHO B cpedbl, MMeKWMX MecTo B [AaHHOM crnyyae [21].
pSOe HemaBHUX PE30HaHCHbIX Mybrukaumii B poccuiickux  Metogonorus, MCNONb30BaHHas B yKa3aHHOM
CMW [7]. C opyroit CTOpOHbI, OMMOHEHTbI LAHHOM TOYKU KCCnenoBaHu, He MOXeT OblTb B MOMHOM oObeme
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NpUMeHUMa Mpu  U3yyeHuM npobremMbl B MeHee
WH(OpMaTM3MPOBaHHbIX obllecTBax. Tem He MeHee,
npoBefeHe COOTBETCTBYIOLLEr0 WCCMEAO0BaHMS B Haller
CTpaHe MOXeT BHECTW ONpedeneHHbI BKMaj B WU3yveHue
[aHHOM Mpobrnembl U UMeTb MpaKTUYECKOE 3HAaYeHWe NS
pa3paboTky nporpamm MPOUNAKTUKM CyMLMOANBHOMO 1
ayToLeCTPYKTMBHOTO NOBEAEHMS CPeam NOSPOCTKOB.

Lens uccneaoBaHus - OlleHKa ponu
WH(OPMALIMOHHOW  cpedbl  Kak  pakTopa  pucka
CyMUMAanbHOA  aKTMBHOCTM  MOAPOCTKOB  BocTouHo-
Ka3zaxcTaHckoit obnactu.

Martepuans! n meToAbl:

Wccnepoeanne npoBegeHo B 2015-2019 . Ha
maTepuanax aHKEeTUPOBaHMS, cobeceoBaHNi

CneumanucToB ¢ NoapocTKamu, COBEPLIABLLUNMM CEpbesHble
cyvupaanbHble NomnbITkY, B IT. YcTb-KameHoropek u Cemed,
a TakKe aHkeTMpoBaHus UM cobecefoBaHMii C WX
POAMTENAMM (OMEKyHaMM) 1 NEPCOHANOM LUKOM, B KOTOPbIX
obyyanucb pecnoHgeHTbl. Bcero npoaHanusvposaHo 477
NoMbITOK Cyuunaa, B T.4. 321 — y nuL Myxckoro u 156 —
XEHCKOro norna, cpeaHui sospact 16,3+1,1 roga.

[HusaiiH  uccre0osaHusi:  CNMOWHOE  MONEpPeYHoe
aHanuUTM4ecKoe C NOMYNALMOHHBIM KOHTPONEM.

Kpumepuu exmoqeHus. Bospact 14-18 nert; Hanuume
cyvumgansHon nonbiTku B nepuog ¢ 2013 no 2017 rog;
Hannuvne MHOPMUPOBAHHOTO COrNacust PECoHAEHTa U ero
poauTenen (OMeKkyHOB) Ha yuacTue B MCCReLoBaHUN W
aHOHWUMHOE NCnonb3oBaHune AAHHbIX; nonHoTa
obcrenosaHusa (aHkeTa cyvumpgeHTa, cobecepfoBaHue Y
cneuwanucra-ncuxomnora,  OOPMNIEHHOe B BuUAe
OMpPOCHMKA, COOTBETCTBYHOLLEr0 MPOTOKONY MCCresoBaHus,
Hannune matepuanoB cobecefoBaHWS He MEHee YeM C
OOHMM  B3pOCMbIM  IMLUOM, B TEYEHWe AnUTENbHOro
BPEMEHU HEMOCPEACTBEHHO OBLIABLLMMCS C PECTIOHAEHTOM
(poauTenu, onekyHbl, KNaccHbI PyKOBOAUTEND).

Kpumepuu  ucknwodeHus. Hamuuve — ncuxuyeckon
naTonorMu CyMUMAEHTa; 0Tka3 OT y4acTus B 1CCres0BaHnm
Ha nobom 3Tane 40 3aBepLUeHNs aHanM3a LaHHbIX.

B tabrmue 1 npeactaBneHo  pacnpegeneHve
obcrenoBaHHbIX MO BO3PACTy U Nony.

Tabnuya 1.
PacnpepeneHne obcnefoBaHHbIX OCHOBHOW Tpynnbl
(He3aBepLeHHbII cynuna) no Bo3pacTy U nony.
(The distribution of the main group (incomplete suicide) by age
and gender).

Mon

BospacrHas z 5 Bcero
kaTeropus MYXCKOM JKEHCKUU

abc. | % |abc. | % |abc. | %
[o 14 net 11 2,3 9 19 | 20 | 42
14-16ner | 102 | 214 | 59 | 124 | 161 | 338
16-18ner | 208 | 436 | 88 | 184 | 296 | 62,1
Bcero 321 | 67,3 | 156 | 32,7 | 477 | 100

W3 npenctaBneHHbIX [aHHbIX  BMOHO, 4TO  4MCMO

CyMLMAANbHBIX MOMbITOK YBEMYMBANoOCk C BO3PACTOM.
Pacnpefenede mo  Mony  CBMAETENLCTBOBANO O
MPEBbILLIEHNM YACNA HOHOLLIEI, COBEpLUABLLMX CyuLaanbHble
MoMbITKM 33 NEPUof 1CCNeaoBaHNs, Hafl [eBYLLIKaMM.

B kauecTBe OCHOBHbIX UCTOYHWKOB MEPBUYHBIX AAHHbIX
CYXUNM: cheumanbHo paspaboTaHHas aHkeTa cnyyas
MOAPOCTKOBOrO CyMUMaa, 3anosHsieMast CaMMmM MoApOCTKOM
C yyacTveM W TMof KOHTpOneMm wuccneposatens, nmbo
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MeLMLMHCKOro pabOoTHUKA MMKM MCUXONora, NPOLIEALEro
WHCTPYKTaX MccriefoBaTens; NpoTokon cobeceqoBaHus ¢

NOAPOCTKOM, ~ COBEPLUMBLUMM  MOMbITKY  cyuuuaa,
3anorHAemMbIn  MCUXOMOroM  (MCUXMATPOM);  aHKeTa
poauTenen  (ONEeKYHOB), yuuTenel, HemocpeaCTBEHHO

CBSI3aHHbIX C MOAPOCTKOM, COBEPLUMBLUAM CyULMAANBHYIO
nonbITKy, CBEAEHNs 00 y4acTuM NogpocTka B PasfuyHbIX
WHTEPHET-Tpynnax  BepucuuMpOBannCb  NOCPEACTBOM
PETPOCNEKTUBHOIO aHanvsa KOHTEHTa ero
MHC(OPMALMOHHBIX YCTPOMCTB.

[MonyyeHHble MEpBUYHbIE  [aHHbIE BHOCUINCH B
cneuuansHo cosgaHHylo 6asy. ObpaboTka pesynbTaToB
BKMtoYana Mx MpoBEpKy WCCreaoBaTeneM BPYUHY W C
UCTIONb30BAHMEM  anropuTMOB, — HampaBreHHylo  Ha
BbISIBIEHWE HECOOTBETCTBUN B CBELEHUSAX, MOMYYEHHBIX OT
CYWLMIEHTOB M U3 OPYriX WCTOMHWKOB MHGopmauum. Mpu
BbISIBMIEHUM  TaKOBbIX MPOBOAWMIIOCH  AOMOMHUTENBHOE
cobeceoBaHMe ncuxonora ¢ NOApOCTKAMU ANs YTOUHEHMS
MOMyYEHHBIX CBEAEHMIA.

B kayectBe KOHTpOMbHOM rpynnbl Bbinv onpowwersl 500
nogpocTkoB B Bo3pacTe 14-18 net (cpegHwin BospacT —
16,1£1,0 roga), myxckoro nona — 350 (70,0%), xeHckoro
nona - 150 (30,0%), He MMeBLUMX CynLUMAANBbHBIX MOMBITOK W
OpYrMX BapWaHTOB ayTOAECTPYKTUBHOTO MOBEAEHUS B
aHamHese, NofBEPrHYTLIX aHkeTpoBaHmio B 2016-2017 rr. ¢
napannensHbIM ONpocoM poauTeneit/onekyHoB (Tabnuua 2).

Tabnuya 2.
Pacnpepenenne  ob6cnenoBaHHbIX — KOHTPOMNbHOWM
rpynnbl no BO3pacTy 1 nony

(The distribution examined of the control group by age and

ender).
MMon
BospacTHas = = Bcero
KaTeropus MY>KCKOM KEHCKNI
abc. % |abc.| % | abc. | %

[o 14 net 20 4,0 10 | 20 | 30 |60
14-16 net 100 | 20,0 | 50 | 10,0 | 150 | 30,0
16-18 net 230 | 46,0 | 90 | 18,0 | 320 | 64,0
Bcero 350 | 70,0 | 150 | 30,0 | 500 | 100

Kpumepusimu uckmoyenust Bbino Hanuume Neuxmyeckmx
3abonesaHuil 1 0TKa3 OT y4acTus B UCCrenoBaHNM.

Mogbop KOHTPOMbBHOM TpynMbl  OCYLLECTBAANCA 13
yMcna N, Haxoaswwmxcs nog HabniogeHeM CeMeiiHbIX
Bpayeit CBA r.Cemen.

Cmamucmuyveckull aHanu3. CpaBHEHWE YaCTOTHbIX
nokasatenen  OCyLECTBAANOCb  NYTeM  MPUMEHEHMS
kputepus X2 lUpcoHa, a Takke ABYCTOPOHHEro TOYHOMO
Kputepus Ouilepa nNpu Hamuuun OrpaHUYeHuin Kputepus
MupcoHa. CpaBHeHWE YMCNOBLIX PALOB OCYLIECTBASANOCH C
ncnomnb3oBaHveM  kputepus  ManHa-Yuthu  [2].  [ns
ONPOBEPKEHUS  HyNeBOW TUMOTE3bl MPWHSAT  YPOBEHb
cTaTucTuyeckoit sHaymmoctyn p<0,05, a<0,05.

PesynbTathbl uccnegoBaHUs.

[MepBoit 3agayeit, CTOSBLUEN neped WCCNEAOBaHMEM,
SBNANOCb OMPEAENEHNe WHTEHCUMBHOCTU UCMONb30BaHNS
MH(OPMALIMOHHBIX TEXHOMOTWI B CPaBHMBAEMbIX pynnax.
OtgenbHO  onpegenanacb — mpumepHas  (cpegHsis)
NPOAOMKUTENBHOCTb UCMONb30BaHWA CTaLMOHAPHOrO Mru
nopTaTUBHOrO KOMMbOTEPA, NNaHLLeTa, cMapTdoHa.

Cnepyet ykasatb, 4TO abContoTHOE GOMBLUMHCTBO
obcrenoBaHHbIX  OCHOBHOM M KOHTPOMbHOW  Ipynnbl
nomnb30BanMCcb XoTd Obl OQHUM U3 HA3BaHHbIX YCTPOWCTB
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(94,5% v 91,4% cooTBeTCcTBEHHO), @ 6onee 40% - Bcemm
TPEMS UX KaTETOPUSIMA.

B Tabnuue 3 npeactaBneHbl OaHHbIE O MPUMEPHON
CTPYKTYpe 1 cpeaHei NpOLOMKNTENBHOCTU UCMONb30BaHUS
MHEOPMALIMOHHBIX CUCTEM B CPABHUBAEMbIX rpynnax.

Mpu cpaBHeHWM HaHHbIX 006 06beMe MCMoMnb30BaHUS
pasnMyHbIX  CpeacTB  JOCTyna K - WHGopmauun 1
COBPEMEHHbBIX MH(OPMALIMOHHBIX TEXHOMOMMA B LENom
Obinu nony4yeHbl pesynbtatbl, CBUAETENLCTBYKOLWMNE O
MPEBbLILIEHUM TAKOBOA B OCHOBHOM [pynne M BCEX ee
nogrpynnax.

Tabnuya 3.

[aHHbIe 06 MHTEHCUBHOCTN UCNONbL30BaHUA NH(OPMALMOHHLIX CUCTEM B Fpynnax obcnenoBaHHbIX (Yac/cyTku).

Data on the intensity of information systems use in the examined groups (hour per day).

OcHoBHag rpynna KoHTponbHas rpynna
Bospact 1 non CBELEHNS feTen U CBELEHNS poauTenei CBELEHNS feTen U CBELlEHWs poauTenei
NoJpOCTKOB (onekyHoB) NoApOCTKOB (onekyHoB)
CTaumoHapHbINA KOMMbOTEP/HOYTOYK
Ho 14 net 1,240,1 1,7+0,1* 1,0+0,1 1,3+0,1
14-16 net 1,8+0,1* 2,440,2* 1,4+0,1 1,8+0,1
16-18 net 2,440,2 2,840,2 1,9+0,1 2,440,2
My>xckoi non 2,1+0,2* 2,6+0,1* 1,8£0,1 2,3+0,1
YKeHckui non 1,7£0,1 2,3+0,1 1,5£0,1 2,101
o Bcel rpynne 2,1+0,2 2,5+0,2 1,7£0,1 2,2+0,2
lMnaHwer
[o 14 net 0,5+0,1 1,1£0,1* 0,3+0,1 0,6+0,1
14-16 net 0,7£0,1 1,2+0,1* 0,50,1 0,840,1
16-18 nert 0,840,1 1,240,1 0,8+0,1 1,0+0,1
Myxckoit non 0,7+0,1 1,1£0,1 0,7+0,1 0,9+0,1
YKeHckuin non 0,60,1 1,2+0,1* 0,5+0,1 0,9£0,1
o Bcei rpynne 0,7+0,1 1,240,1 0,7+0,1 0,9+0,1
CmapTtdioH
[o 14 net 0,7+0,1* 1,1£0,1 0,5+0,0 1,0£0,0
14-16 net 1,5+0,1* 2,2+0,1** 0,7+0,0 1,3£0,1
16-18 net 2,1+0,1* 2,7+0,2** 1,6£0,1 2,0+0,2
Myxxckon non 1,9+0,1* 2,5+0,2** 1,2+0,1 1,7£0,1
YKeHckuin non 1,8+0,1* 2,540,1* 1,540,1 2,040,1
o Bcew rpynne 1,8+0,2 2,5+0,2* 1,4£0,1 1,9+0,1
Wtoro

Ho 14 net 2,440,1* 3,940,2* 1,8+0,1 2,940,1
14-16 net 4,0+0,2** 5,840,3* 2,640,2 3,940,3
16-18 net 5,0+0,3" 6,7+0,4** 4,3+0,3 54404
Myxckon non 4,4+0,2* 6,240,4* 3,640,2 4,840,3
YKeHckuii non 4,1+0,3* 6,0+0,3** 3,60,2 5,040,2
o Bcel rpynne 4,3+0,3" 6,1+0,4* 3,640,3 4,9+0,4

[MpumeyaHue: npeacTaBneHbl CpeaHUe AaHHble Mo BCe rpynne obcnefoBaHHbIX, BKMKOYas LeTei U NOAPOCTKOB, He

VCMOMb3YHOLLMX Te UMK WHble BLbI MHDOPMALMOHHBIX CUCTEM

* - pasnuums Mexay OCHOBHOM W KOHTPOIBHOW rpynnamu 3Haummel, p<0,05;

** - p<0,01

Tak, no paHHbiM camux pgetem u nogpoctkoB  (RR=1,82, RR=1,51, RR=1,32  COOTBETCTBEHHO).

OTMEYanocb  3Ha4Mmoe NpeBbILIEHNE BpeMeHu  Vicnonb3oBaHne cMapToHa CyLECTBEHHO MPEBbILANO

1CNOb30BaHMs CTaLMOHAPHOTO KOMMbIOTEPA B BO3PACTHbIX
rpynnax go 14 net u 14-16 net, a Takke y nUL MyXCKoro
nona 1 B LeNIoM No rpynne COBEPLUMBLUMX CyuUMOanbHbIE
nonbiTkm (RR=1,30, RR=1,27, RR=1,17 COOTBETCTBEHHO).
Mo cBedeHusM poauTenen WM OMeKyHOB  3HAYMMOe
npeBbilLeHre BbiNo BbISBNEHO BO BCEX MOATpYNNax, Kpome
NUL, XKEHCKOro monma M B LEenoM no rpynne. Heckomnbko
MeHbLWA 0OBEM WCMONb30BAHMSA U MEHEEe BbIPAXKEHHbIE
pasnuuus by onpegeneHbl Ans MOOMMbHbBIX YCTPOWCTB.
Tak, pasmuuus No MPOJOMKMTENBHOCTY UCMOSb30BaHNS
YCTPOCTB  TWNa nnaHweTta Obinn  onpegeneHbl Mo
CBEAEHMAM  pOOMTENen  HECOBEPLIEHHONETHMX B
kateropusix go 14 net, 14-16 net, y nuL XeHckoro nona
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rpynny CpaBHEHUS Y  COBEPLUMBLUMX  CyuUMOarbHbIE
nonbITkM B Bo3pacte 14-16 net u 16-18 net no obeum
kateropusim  fgaHHbix  (RR=2,05, RR=1,33), TaKke
aHanornyHble pasnuuus Obinn BbISBMEHbI Y MWL, MYXXCKOTO
1 XeHcKoro nona u B yenom no rpynne (RR=1,68, RR=1,22,
RR=1,30 cooTBETCTBEHHO).

3HauuMble  pasnuums  no  obwemy  obbemy
UCTIONb30BAHUS  MHPOPMALMOHHBIX  CUCTEM  Mexay
rpynnamu Gbiny  OMpegeneHbl BO BCEX BO3PACTHbIX U
reHAEepHbIX MOoArpynnax u B Lenom no 06enm kaTeropusim
nomny4eHHbIX peaynbTaTtoB. Hanbonee CyLiecTBEHHbIMI OHM
okasanucb B Bo3pacTHoW kateropuu 14-16 net (RR=1,55
no JaHHbIM nogpocTkoB U RR=1,49 no gaHHbIM poauTenei)
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n 'y nuu myxckoro nona (RR=1,23 no gaHHbIM NOAPOCTKOB
1 RR=1,29 no gaHHbIM poautenen).

Mpu aHanu3e [aHHbIX  aHKETHbIX
cobeceqoBaHMn ¢ NOAPOCTKamu,

OMpocoB ¢
coBepLUMBLLINMKU

cyvuuganbHble  MombiTkM,  ObiM - BbIAENEHbI  Criy4am
WHTEPHET-3aBMCUMOCTU U 3aBUCUMOCTW OT KOMMBLIOTEPHBIX
urp. Wx pacnpepeneHue no rpynnam npeacTaBneHo B
Tabnuue 4.

Tabnuya 4.

Hanuuune WHTepPHeT-3aBUCUMOCTU U KOMﬂbIOTepHOﬁ urpomaHuu cpegu o6cneaoBaHHbIX CpaBHMBaeMbIX rpynn.

The presence Internet addiction and computer games addiction among the examined compared groups).

OcHoBHas rpynna KoHTponbHas rpynna

3aBHCUMOCTb OT 3aBUCMMOCTb OT

Bospact 1 non | MHTEpHET-3aBUCMMOCTb WHTepHeT-3aBUCUMOCTb

KOMMbIOTEPHBIX UMP KOMMbIOTEPHBIX MMP
abe. % abe. % abe. % abe. %
Lo 14 net 2 10,0 0 0 1 3,3 0 0
14-16 net 19 11,8 1 0,6 12 8,0 2 1,3
16-18 net 66 22,3 14 71 41 12,8 9 2,8
Myxckoi non 68 21,2 12 3,7 40 114 10 2,9
YKeHckuin non 19 12,2 3 1,9 11 7,3 1 0,7
Bcero 87 18,2 15 31 54 10,8 11 2,2
B rpynne  HeCOBEpLEHHONETHUX,  COBEPLUMBLLMX Take 6onblwas pacnpoCTPaHEHHOCTb U pasnuyms

cyvuppanbHble NOMbITKY, CyLIECTBEHHO Bbile Oka3anacb
yacToTa  MHTEPHET-3aBUCMMOCTW.  JTW  Pasnuums
NpOSIBNANNCL BO BCEX BO3PACTHbIX KaTeropusx u obeux
reHgepHblx  rpynnax. Hambormee  CywecTtBeHHO  3TO
nposBnsAnocs B Bospacte 16-18 net, korga oTHoCUTENbHOE
4MCro NOAPOCTKOB C MHTEPHET-3aBUCUMOCTbLIO B OCHOBHOVA
rpynne 6bino Ha 74,2% BbiLue.

MeXgy rpynnamu Obinu BbISBMEHbI Y ML, MY)XCKOTO nona
(85,9%), Toraa kak y xeHckoro nona - 67,1%. B uenom no
rpynne pasnuuMst Mo  4acToTe  MHTEPHET-3aBUCUMOCTM
coctasunu 68,5%.

B tabnmue 5 npeacTaBneHbl AaHHble 06 OTHOLLEHUM
obcregoBaHHbIX K T.H. CyvUMganbHbIM (OenpeccuBHbIM)
WHTEPHET-Tpynnam.

Tabnuya 5.

OtHoweHne 06¢cnefoBaHHbIX K UHTEPHET-FpynnamM NoTeHUUanbLHO CyuUMaanbHo (AenpeccMBHOI) HanpaBNEHHOCTY.

(Attitude of the surveyed to Internet groups of potentially suicidal (depressive) orientation).

OcHosHag rpynna

KoHTponbHas rpynna

Bospact 1 non

a6. | % a6e. | %
CBefieHus aeTelt M NoApOCTKOB
[o 14 net 1 5,0 0 0
14-16 net 8 5,6 5 3,3
16-18 net 16 54 11 34
Myxckor non 18 5,6 12 3,4
YKeHckun non 7 4,5 4 2,7
Bcero 25 52 16 3,2
Cymma nonyyeHHbIX CBEEHWN 1 Pe3ynbTaToB aHanuaa MHOPMaLMOHHBIX CUCTEM

Lo 14 net 2 10,0 0 0
14-16 net 12 75 6 4,0
16-18 net 20 6,8 13 4.1
My»xcko non 21 6,5 13 3,7
YKeHckuin non 13 8,3 6 4,0
Bcero 34 7,1 19 3,8

MMpn aHanu3e gaHHbIX NoKasaTenen BO3HWK BOMpoc 06
OTHECEHWEe TeX WIN WHbIX MHTEpHeT-coobLlecTs B
COOTBETCTBYlOWME KaTeropun. [ns ero peLleHns Mol
BOCMOMb30BaNMCh 3KCMEPTHbIM MHEHWEM  CMeLManiucToB
MuHucTepcTBa MH(OpMaLMn U OBLLECTBEHHOTO Pa3BUTUSA
Pecnybnvkm KasaxctaH.

MMpn OaHHOM pacnpedeneHnn Mexay rpynnamu Takke
Obinu BblSBNEHbI CyLLecTBEHHblEe pa3nuuns. OTMevanoch
MpeBbIlEHNEe 4acToTbl MOCELLEHUS! CalTOB UM WHTEpHeT-
co00LLECTB C AenpeccvBHBIM/CYMLMOANbHBIM KOHTEHTOM B
rpynne noApOCTKOB, COBEPLUMBLUMX CyWULMAAMNbHbIE MOMbITKY.
Havbonee yeTko pa3nnuns NPOCMEXUBANMCb B BO3PACTHOM
kateropun 16-18 net. Bonee TOro, oTMeYanoch npesbilLe-

HME YacTOTbl B 3TOW BO3PACTHON KaTeropun Hag MIaaLlumMm
(14-16 net). Mpu atom 6OMBLIMHCTBO 06CHELOBAHHbIX
OCHOBHOW rPpYMNbl 1 FPYNMbl CPABHEHWS HE CKPbIBaNV (PaKToB
y4acTus B AENpeccUBHbIX W CynumMaanbHbIX coobLyecTBax 1
MOCELLEHNs COOTBETCTBYIOLLErO KOHTEHTA. TeM He MeHee,
pa3nnyng MexXay rpynnamu HM B OOHOW M3 MOArpYnn W B
LierioM He AoCTUrany YpoBHS CTaTUCTUHECKON 3HAYUMOCTH.
TeM He MeHee, BOMPOC O NEPBUYHOCTN UMM
BTOPUYHOCTW BO3OEMCTBUA WMHEOPMALIMOHHBIX (haKTOPOB
Ha CyWUMOanbHyl0 aKTWBHOCTb OCTAETCH  OTKPbITHIM.
lMpocTas KoHCTaTaUus MPEeBbILLEHNS YacToTbl NOTpebneHus
COOTBETCTBYILLETO KOHTEHTA MOXET CBWAETENbCTBOBATH
Kak O €ero HeraTMBHOW  poONu,  CTUMYNMpYIOLLEN
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CYMUMOamnbHYl0  aKTUBHOCTb, Tak M O COOTBETCTBUM
MPeACyLLECTBOBABLLETO HACTPOS MMYHOCTU CyWLMaeHTa
[@HHOMY KOHTEHTY.

[na  npoBepkM rMMOTE3bl O MPSMOM  BIUSIHWM
CYMUMOANbHOTO KOHTEHTA Ha PUCK COBEPLUEHWS MOMbITKK
cyuumga Hamu Obin MpOBEJEH pacyeT CpaBHUTEMbHOM
YacToTbl NpeobragaHus CyMUMOansHOro U AENpPeCcCMBHOO

Obuwas yacToTa Hann4us MOTEHUMANbHO
CyWUMaanbHOrO UM OEnpeccUBHOr0  KOHTEHTa  Obina
HeBbICOKON B 0Benx rpynnax obcnenoBaHHbIX U He UMena
CyLecTBeHHbIX pasnuumii. B Bo3pacTe fo 16 net cnyyau
ero npeobrnagaxus B CTPYKType MHGOpMaLm, Nony4aemon
n3 Internet, MOXHO OxapakTepu3oBaTb Kak €dMHWYHble. B
CTapLlel BO3PaCTHOW KaTeropuu 4actoTa BO3pacTaer,

KOHTeHTa B rpynnax obcnenoBaHHbIX. PesynbTarth rmaBHbiM 00pasoM 3a CYET MCTOYHMKOB [AenpecCUBHOM
NpeacTaBneHsbl Ha pUCyHke 1. HanpaBnNEHHOCTY.
14%
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PucyHok 1. CpaBHUTENbLHAsA YacToTa NOTPeONeHUs NOTEHUMANbHO «CYMLUAANBHOIO» U «AENPECCUBHOIO» KOHTEHTA
Internet y HecoBepLUEHHONETHUX, COBEPLIMBLLNX NONbLITKM cynuuaa (A), u B rpynne cpaBHeHus (B).
(Comparative frequency of consumption of potentially “suicidal” and “depressive”

Internet content in minors who attempted suicide (A) and in the control group (B)).

/3 npencTaBneHHbIX CBeAEHUA Takke BWAHO, 4TO
pasnuuMsl  4acTOTbl  MOCELIEHWS]  OEnpecCUBHbIX U
MOTEHUMANBbHO  CyMUMAAnbHBIX  WHTEPHET-PECYPCOB B
OCHOBHOW Tpynne oKkas3arnocb AaXe HWxe, Yem B rpynne
CpaBHeHusl. Takne Hambomnee W3BECTHblE CyuUMAanbHbIE
WHTEPHET-Tpynnbl, kak «CuHUIA KUT», «Tuxuin fom», «Mope
KATOB» 11 @aHamnorM B COCTaBe MH(OPMALIMOHHOMO KOHTEHTA,
notpebnsemoro noapocTkamu, COBEPLLMBLIMMN
cyvumaanbHbIe NonbITKM, He Obini BbISIBNEHbI BOBCE.

3aknioyeHue.

BbisiBNeHMe MpuuMHbI  AETCKOrO W MOAPOCTKOBOIO
cyvumga B 6OMbLUIOM YUCHE CryYaeB SBMSETCS CMOXHON
3afjayei, 3a4acTyl0 He UMEIOLLEN OHO3HAYHOTO PELLEHNS.
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Bo MHOXecTBe 3nNMOEMUONOTMYECKUX — MCCreaoBaHui
MnoKa3aHo, 4TO CyuumuaarnbHble MOMbITKA W 3aBEpLUEHHbIE
cryyan camoybuicTBa BCTPEYalTC CO  CPaBHUMON
YacTOTOA B pPasBUTbIX U Pa3BMBAIOLMXCA CTpaHax,
3aXMTOUHbIX 1 BefHbIX CNOSX HaceneHus, 6narononyyHbIx
1 HebnarononyyHbIx cembsix [22]. He Bcerga coBepLUEHHbIe
CyvumMbanbHble NOMbITKM MOXHO OOBACHUTL W C TOYKM
3peHus Bronornyecknx Teopui cyuunaa [12].

B nocregHee Bpems  ogHUM M3 (haKTOPOB,
CTUMYIMPYIOLLMX CyMLMOANbHYI0 aKTUBHOCTb Y MOAPOCTKOB,
CTanu cunTaTb HeraTUBHOE BO3[eNCTBUE MHGOpMaTU3aLMK
obuwectsa [14,20]. Mpu 3TOM aBTOPaMK paccMaTpUBaLOTCS
kak Hecneuuduyeckme MexaHWsMbl  MHGOpMATM3aLMmn
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OpI/lFI/IHaJILHI)Ie HCCJICI0BAHUA

(yBEnM4YeHWe WHTENMEKTyanbHbIX Harpy3ok W gucbanaHc
pa3BUTUS NINYHOCTM), Tak U HENOCPEACTBEHHOE BUSHME
OTOENbHbIX PECYPCOB Ha  MCUXMKY, CTUMynupyloLiee
Aenpeccuio, TpeBory, a B psae ChnyyaeB U KoGbl
LUKTyloLLEe HeoBXoaMMOCTb COBEpLUEHUs camoybuiicTa.
OpHako B OOMBLIMHCTBE HALMOHAMBHBIX M COLMANbHbIX
rpynn gaHHble 3dh@ekTbl, N0 KpanHen Mepe, Hanuuue
WUCKMIOYMTENBHO HEraTUBHOTO BMWSHWS, OO HACTOSLLEro
BpemeHw He aokasaHo [11,13,17,19].

B cBoem wuccnegosaHum uexogunn - 13
MPEeLnomnoXeHs O  BO3MOXHOCTW  KOMOWHMPOBAHHOTO
HeraTMBHOTO BO3AENCTBUSA MHEOPMALMOHHBIX TEXHOMOrMI
Ha  ncuxoduamonormyeckoe  coctosHne — peberka
(nogpoctka). K HeraTuBHbeIM hakTopam npu 3TOM MOryT
ObITb OTHECEHBI:

- BbICOKasi Harpyska Ha BCE KOMMOHEHTbI 3PUTENBHOMO
aHanuaaTtopa;

- NpsIMOe BO3[OENACTBUE SNEKTPOMArHWTHbIX MOMen K
U3NyYeHun;

- TMNOAMHAMWS B COYETaHUM C NCUXO3MOLMOHANBHON
neperpysKou;

- HernocpefcTBEHHOE  BMNSHWE  COAEpXaHus
KOMMbIOTEPHBIX MPOrpamm (Mrp) U MHTEPHET-COOOLLIECTB.

besonacHbll  ypoBEHb  HArpyskM Ha  3pUTENbHbIN
aHanu3atop MpAMO 3aBMCMT OT BO3pacTa nuu, en
nogsepratowmxcs [5,10].

B Hawem uccnenoBaHUn UMEHLLMECS TMIMEHNYECKNE
pekoMeHZauum  Obin  3HAYUTENBHO  MPEBLILEHbI B
nogaensiolem OorblUMHCTBE CryyaeB B 0beux rpynnax
obcrenoBaHHbix.  Kpome TOro, MMenoch MpeBbllLeHNe
CpeaHel NPOoJOMKUTENBHOCTM MOMNb30BaHUS BCEMM BULAMM
MHOPMALIMOHHBIX CUCTEM B Tpynne AeTel 1 NOLPOCTKOB,
COBEpLUMBLUMX CyMLMAarnbHbIE MOMbITKA.

3HaunTeNbHbIA YPOBEHb NEKTPOMArHUTHBIX U3MyYeHWi
npu pabote C KOMNbOTEPOM Obin  XapakTepeH Ans
NCMOMb30BaHNS  MOHWUTOPOB  C  9MEKTPOHHO-NYYEBbIMM
TpyOkamn. 3ameHa wux Ha LCD-cuctembl nossomuna
L00uThCS MpaKTU4ecKku MOSTHOW BesonacHocTn
CTauMoHapHbIX  KoMnbloTepo. G Apyroil  CTOPOHBI,
aKTMBHOE pa3BUTWUE CUCTEM COTOBOW CBA3M OMPEeAenuno
HanuuMe [Jpyroro WCTOYHWMKA MOTEHLMANbHO —OMacHbIX
SNEKTPOMArHWUTHbIX M3nyveHuit. [Jo HacTosLero BpemeHm
BEOYTCA AMCKYCCUW O HamM4umu 1 CTEMEHU 3TOI OMacHOCTU
[4,9]. BoobaBok, cregyeT yuuTbiBaTh, YTO 3HAYUTEMBHYH
YaCTb BPEMEHM COTOBbIE YCTPOWCTBA 3KCMNyaTUPYIOTCA B
nokanbHbIX BecrpoBOAHBIX CETAX, XapaKTepU3YHLLUXCS
Be3onacHbIMI1 XapakTEPUCTUKAMU U3NYYEHNS.

O6LeHne B ceTsx M OCOBEHHO y4acTe B CETeBbIX
KOMMbIOTEPHBIX UrPax 3a4acTyl0 COMPOBOXAAETCS BbICOKMM
9MOLMOHarbHbIM — HanpskeHuem, B TOM  uYuclie  C
npeobnafaHnem OTpuLATENbHbIX SMOLMIA. 3Ta cUTyaums
ycyrybnsetcs runoguHamuen, HaxoXOEHWEM 3a4acTylo B
HeynobHoOW, HanpspkeHHoW nose  [1,15].  Mopo6Hble
BapuaHTbl  MCUXO3MOLMOHANBHOrO — CTpecca  Cregyer,
BEPOSTHO, CuMTaTh Hanboree onacHbIMM.

HakoHeu, B KayecTBe CyLEeCTBEHHOTO (hakTopa
OMacHOCTM B OTHOWIEHWM PasBUTUS  CyMLMOANBHOrO
NoBeJEeHNs1 B NOCNeHEE BPeMS BbICTyNaeT COLEpXaHue
WHTEPHET-PECYPCOB. B pspe 0TEYECTBEHHBIX
NyGNMLMCTYECKMX BBICTYMEHNA 3TOT hakTop Obin NPsIMO
Ha3BaH BeJyLUMM B OTHOLLEHWM MHOMVX CMy4aeB AETCKOrO U

Mbl
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noapocTkoBoro cynumaa [3,7]. CxoaHble AaHHbIE MMETCS
1 B €0UHNYHBIX 3apybexHbIX UccnenoBaHusx [23].

BaXHbIM  ycrioBMeM  BbISIBNIEHWS  OTHOLIEHWS K
cyvmumpanbHbIM - (4enpeccuBHbIM)  MHTEpHET-rpynnaM  Ha
OCHOBaHUM aHanu3a KOHTEHTa YCTPOMCTB SBMAETCH
COXpaHHOCTb nocrnegHero. B psge crnyyaeB noapocTku
NPSMO 3asBNANN O ero NONHOM YAaneHu, HO HeAoCTaTKOM
NPUMEHEHHOTO  MOAX0A4a K  WUCCNedOBaHWI0  SBMSETCS
HEBO3MOXHOCTb MPOBEPKM HEraTMBHbIX YTBEPXOEHUA B
Cny4yae MOMHOMO yOaneHWs KOHTEHTa nonb3oBaTenem ¢
NoKarbHOro yCTpocTBa. BO3MOXHbLIA MyTb  ynyylleHus
TOYHOCTW WUCCNEAOBaHWS NyTeM NMPefoCTaBneHns OaHHbIX
npoBaiaepom He Mor 6bITb MCNONb30BaH BBUAY OTCYTCTBUS
3aKOHHbIX OCHOBaHWW ANA  3anpoca, 4TO SBMseTCs
MEeTOAMYECKUM  OrpaHuyeHneM  pabotbl M MOXET
paccmaTpuBaTbCH Kak BO3MOXHas MPUYMHA CUCTEMHOM
OLLNOKA.

OpHako, BO-NEpBbIX, YCTPaHEHWe 3TOro HepocTtaTka
Ype3BbIYalHO 3aTPYAHUTENBHO B pamKax MonynsLyOHHOro
ncenenoBaHms, Tak Kak B KaX40M WHAMBMAYarNbHOM Crydvae
AN nomnyyeHus nomnHoro goctyna Tpebyetca cygebHoe
peLLeHure. Bo-BTOpbIX, Mbl MMEEM OCHOBaHMS nonarathb, YT0
OTHOLUEHWe K NpefoCTaBneHWio A0CTyna K pecypcam,
NPEeLCTaBNSIOLLMMCS HETaTUBHBIMA C TOYKM 3PEHNS CEMbU
n oblwecta, y NOAPOCTKOB, COBEPLIABLIMX W He
COBEpLUaBLUMX  CyuuMparnbHble  MOMbITKA,  SBASETCH
O[JHO3HAYHO OTpuLaTenbHbIM. Mpyu 3HaYMTENBEHOM 06BEME
nccrefoBaHns  Haubonee BEPOSITHO  HUBENMPOBaHWE
pasnuuMii - 1 MOMyYeHWe  AaHHblX, XOTH W He
COOTBETCTBYIOLLMX PEaAnbHOCTH, HO CXOAHBIM B NnaHe
COOTHOLUEHUS PUCKOB B OCHOBHOW rpynne U rpynne
CpaBHEHMs.

B uenoM npoBedeHHbId aHanu3 He WUMeeT MpAMbIX
aHaroroB B OTEYECTBEHHBIX UCCNEJOBAHMAX U 32 PyDexoM.
ECTb AaHHble 0 ponu CeTeBblX PECypCoB B OTHOLLEHWM
CyMLMOanbHON akTUBHOCTH, HO HE O COOTHOLLEHMM 0BLLero
obbemMa WCMOMb30BaHUS COTOBBIX W KOMMBIOTEPHbIX
TEXHOMOrMA €  puckoM cyuumpa. Hawa rmnotesa,
3aKNIOYaloLLascs B HamWyWW  HEraTWBHOMO  BIMSIHUS
COBOKYMHOW Harpy3k WMHMOPMALMOHHBIX TEXHOMOMMA Ha
HepBHYH0 cuctemy NOApPOCTKOB, COBepLUaBLLKX
cyvumganbHble MOMbITKM, NO KpailHei Mepe, He 6bina
ONpOBEprHyTa B pesynbTaTe NPOBEAEHHOr0 aHanusa.
TpebytoTca  [OMOMHUTENbHBIE  [aHHbIE  UCCRELOBaHNN
PasnU4HbIX ~ MEXaHWU3MOB  HEPBHOW  perynauum  u
MCUXWNYECKOro CTaTyca A4S yTOYHEHWs naToreHesa AaHHOro
COCTOSIHUS U OMpeaeneHns MeponpuaTUi, HanpaBieHHbIX
Ha NPOUNAKTIKY U KOPPEKLWIO.

BbiBoabI:

1. Y peteit n nogpocTkoB B Bo3pacTe go 18 ner,
COBEpLWMBLLMX  CEPbE3Hble  CyuuMganbHble  MOMbITKA,
MpOoCnexXvBaeTcs MpeBbllueHne 0bLWen  AnUTenbHOCTU
MCMONb30BaHUA  MHC(DOPMALIMOHHBIX CUCTEM B TEYeHue
CYTOK Kak MO [AaHHbIM CaMUX OMPOLUEHHbIX, TaK U
poguTenen (OneKyHoB) B CPaBHEHUM C MOMYMSLMOHHBLIM
KOHTpONEeM.

2. He BbISIBNEHO CYLLECTBEHHbIX Pa3nnYMn 4acToTbl
notpebneHus MH(OPMALMOHHOIO KOHTEHTa c
noTeHUMansHO  cyvuupanbHOW W [enpeccUBHOM
HanpaBneHHOCTbI  MEeXAy CpaBHMBaeMbIMW  rpynnamu
CYWLMEHTOB U MOMYNSLMOHHOMO KOHTPONS.
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Pestome
B cratbe onucaH pa3paboTaHHbIA aBTOpamK HOBbI CMOCOD HanOXeHUst PUKCUPYIOLLE MOBS3KM Ha KOMEHHbIA W
nokTeBomn cyctasbl. [peumyliecTBamn pa3paboTaHHOro cnocoba HanmoxeHus MOBA3OK SBASIOTCS XecCTkas uKkcaLms
CyCTaBOB M MOAMNEXALIEro NepeBs30YHOr0 MaTepuana, yaobCTBO B HOLIEHMM NOBS3KM ANS NAUMEHTa W MpoCToTa
BbINOMHEHWS, He TpebytoLlas onpeaeneHHbIX NPaKTUYECKUX HABLIKOB.
Knrouesble crnoea: nossiska, hukcayusi Cycmagos U nepessi3oyHo20 Mamepuarna.

Abstract
A NEV WAY OF APPLYING A FIXING BANDAGE
TO THE KNEE AND ELBOW JOINTS

Sagit B. Imangazinov’, https: //orcid.org /0000-0002-8236-6246
Nursultan K. Andasbekov’,

Marat G. Kanzhigalin?,

Askhat A. Mursalimov?

1 The Pavlodar branch of NJSC “Semey Medical University”, Pavlodar, Kazakhstan;
%“The City Hospital Ne1 of Pavlodar”, Pavlodar, Kazakhstan.

The article describes a new method developed by the authors for applying a fixing bandage to the knee and elbow joints.
The advantages of the developed method for applying a dressing are rigid fixation of the joints and the underlying dressing,
convenience of putting on a bandage for a patient and ease of implementation, which does not require certain practical skills.

Keywords: bandages, fixation of joints and dressings.

Tyninpgeme

TI3E MEH WbIHTAK BYbIHOAPbIH A9KE OPAMAMEH
BEKITIN TAHYADbIH XKAHA TOCInlI
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HypcyntaH K. AHpacbekoB1,
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2 LLXKK «Ne1 MaBnoaap kananbik aypyxaHacbi» KMK, MaBnoaap kanachkl, KazakctaH Pecny6nukachbl.

Makanaga Tise MeH LWbIHTaK OyblHAAPbIH Joke opamameH OekiTin TaHyAbIH xaHa Tacini kenTipinreH. TaHyAbIH XaHa
TOCINIHIH apTbIKWbIbIKTapbiHa OybiHOAPABIH, XOHE TaHFbllWTapablH, OekiTinyiHiH, OepikTiri, bIHFANNbINbIFLI XSHE OHbI
KongaHyaarbl el 6ip 4anbIHAGIKTbI Tanan eTnemnTiHair xaTtagbl.

TytiH ce3pep: TaHFbIW, BybiHAAP MEH TaHFbILTaAbIH, OekiTinyi.
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CambiMn pacnpocTpaHeHHbIMI BuaamMu (UKCUPYIOLWMX  KOHLLe MPOBOAMTCS NOCNEenHuUn (uKCUpYIOWMA Typ Yepes
MOBS30K SBMAKOTCA MOBA3KA M3 OuHTA. WX HaknagbiBalT — JIOKTEBOW OTPOCTOK (KOMEHHYHK Yalleyky) C 3aKpenneHuem
HernocpeaCTBEHHO Ha Teno unu nosepx nevebHo NOBA3KM. MOBS3KW BOKPYr CycTaBa. [pu pacxoasileics yepenallben
OCHOBHblE [JOCTOMHCTBA MOBSI30K - YHWBEPCANbHOCTb,  MOBS3KE MEPBbIA  LMPKYMAPHbIA  (PUKCUpYIOLLMIA) - Typ
npocToTa 1 BbICTPOTA BIMOIHEHMS. MpOXOAMUT Yepe3 MNOKTEBOW (KONEHHBIA) CycTaB, 3aTem

Hanbonee uyacto wu3 (uKcupylOWMX MOBSA30K Ha  AenaeTcs BOCbMUOOpAa3Hble BUTKW OT Npeanneybs K nnedy
0bnacTb KOMEHHOrO 1 FOKTEBOrO CYCTABOB WCMOMb3yeTcsl (0T roneHu k 6egpy), pacxoasiumecs oT CepeauHbl, T. €. OT
CXOASALLAACA UMK pacxoasLascs yepenallbs nosaska [1,2].  nepBoro Typa, 1 NOCTENEHHbIM 3aKpPbITUEM BCErO CYCTaBa,
Mpn  cxopswenca  yepenawbeid  MOBAKE  MEPBbIA  MpU 3TOM NEpPeKkpecT OMHTa MPOM3BOAMTCSA Ha nepeaHen
LMPKYNSPHBIA TYp AENaeTcs Hike NokTs (konewHa) Ha 10-12  noBepxHOCTM Mpu GUHTOBaHWM NOKTEBOTO CycTaBa M Ha
CM, @ BTOPOM KOCOW Typ WMAET KOCO MO JIOKTEBOW sIMKe  3afHEel MOBEPXHOCTW Mpu GUHTOBaHWM KOMEHHOro CycTaBa
(nogkoneHHon) Ha nneyo (begpo), obxops ero C€3agu,  MOCTENEHHO 3akpbiBas BeCb CYyCTaB C  3aKpEMneHuem
3aTeM [Jenaetcs BOCbMMOOpasHble BWTKM M MOCTEMEHHO  MOBA3KM Ha Npeannedbe (Ha roneHun), Hke cyctasa
CXOAsACb K FOKTEBOMY OTPOCTKY (MOAKONEHHOW fMKE), B (puCyHoK 1).

0

Cxopswgasnca Pacxopsaujancs
«yepenawba» NMosAska «4yepenawba» NOBA3KA

PucyHok 1. Cxema HanoxeHuUs CXOAALLENCS W PacxoasLiencs «yepenawien»
NOBA3KKU Ha NpUMepe KOJIEHHOTo CyCTaBa.

K HemocTaTkam ykasaHHbIX MOBSI30OK OTHOCATCS TO, YTO  CYCTaBOB, pa3paboTaHHbli B KMMHWKE M HA KOTOPOrO
OHM He 3aKpblBAKT repMETUYHO MOBPEXOEHHOE MeCTo,  monyyeH [lateHT Pecnybnuku KasaxctaH Ha monesHyio
HenpoyHas dmkcaumst cnosi nevebHOM noBsskM, nepekpect  mopenb Ned216 [3].

OWHTa NPUXOAMTCS Ha NOAKOMEHHbIE WK FTOKTEBbIE «SMKMY PesynbTaTbl, MOpPAAOK U TEXHUKA HaNOXEHUs
CYCTaBOB, 4TO MPUYMHSIET  HEMpusTHble  OLylieHMs — pa3paboTaHHOro cnocoba noBSA3OK.
OomnbHOMY, MpUYMHEHME HeydobCTB Mpu  [BWKEHUSIX B MoBsi3ka HaknagbiBaeTcs B 00MacTM COTHYTbIX B
obnactm  cycraBoB,  TpeOyeTcsd  MOAFOTOBMEHHbIA  CPeAHE(M3NONOTNYECKOM  MONMOXEHUM  KONMEHHOro Y
MeLMePCOHan 1 3HauYnNTeNbHbIA pacxos MaTtepuana - GuHTa. TIOKTEBOTO CYCTaBOB (PUCYHOK 1).

Llens cooOwenunsa. [lpencraButb  pa3paboTaHHbIN B Havarne HaknapgblBaeTcs (UKCHpYIOLLIA

CNocoG HanoXeHUs (OMKCHPYIOLWMX MOBA30K B 0BNAcTM  LMPKYNSpHbIA  Typ, Aanee NPOBOAWTCS  LMpKynspHoe
KOMEHHOTO W NOKTEBOTO ~ CYCTaBOB, YCUIMBAOWMWIA  HarnoxeHue cOBGCTBEHHbIX XO40B (UMKCUPYIOLLEi NOBSI3KM C
MPOYHOCTb (OUKCALMM CYCTABOB 1 NTeYeBHOr0 CNosi NOBA3OK.  NMepekpyToM GuHTa no ocu Ha 1800 Ha MeamanbHOW W

Marepuansbl ¥ meTofbl. OnucaH cnocol HanmoXeHus  naTepanbHON MOBEPXHOCTSIX CYCTABOB M B KOHLE MOBsi3ka
(hUKCHUPYIOLLMX MOBSI30K Ha 0BNacTb KOMEHHOTO M NIOKTEBOTO  3AKPEMMSIETCs (HUKCHPYIOLLMM Y3MOM.
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PucyHok 1. Cxema HanoxeHus pa3paboTaHHOM

¢ukcupytowweit 6GUHTOBON NOBA3KM Ha KONEHHbI CyCTaB.

OnucaHHas  nosiska  YCMEWHO  MpUMEHsieTcs B
KaKOOHEBHOM npaktuke. Ha pucyHke 2 npueegeHo
NpYMEHeHWe MOBSA3KM Y MaLWeHTa Ha npuMepe KOMEHHOro
cycrasa.

MpeumyllectBa paspaboTaHHbIX NOBSA3OK: KecTkas
(uKCaums CyCTaBoB M MOANEXALLEro nepeBs30yHoro
MaTtepuana; yoobCTBo B HOLEHUWM NOBS3KA ANS NaUMeHTa;
3HauMTenbHas 3KOHOMMS MEPEBA30YHOTO  MaTepuana;
npocToTa HanoxeHus, He Tpebyowas onpegeneHHbIX
NpaKTUYECKMX HaBbIKOB.

BbiBoab!.

1. PaspabotaHHbIi Cnocob HanoxeHns UKCUpYHOLLMX
noBs30K B 0BMAacTM KOMEHHOr0 W JIOKTEBOrO CyCTaBOB
obecneunBaeT  HagexHyl  dukcaumio  cyctaBa W
nepeBsi304YHOr0 MaTepuana.

2. PexomeHgyeTcs AN LUMPOKOrO MpUMEHEHUs B
KMMHWUYECKOW MPaKTUKE W MCMOMb30BaHWs B OByYeHWm
CTYOEHTOB MEeANLIMHCKMX y4ebHbIX 3aBEAEHMIA N0 AECMYPriu.

Bknap aBTOpOB B paGoTy:

Bce aBTOpbI NpUHMMAnM akTMBHOE y4acTWe MpU HanmMcaHu
JlaHHOM CTaTby,

KoHdnukr uHTEepecoB. ABTOpPSLI
OTCYTCTBME KOH(IMKTA UHTEPECOB.

®uHaHcupoBaHue. Pabota sBRseTCS WHULMATUBHOM U HE
MMEET HUKaKoW (PUHAHCOBOW MOALEPKKM CO CTOPOHbI TPETBUX
my,.

CcTatb  [eKnapupyloT

KoHTakTHas nHdopmauus:

PucyHok 2. MoMeHT HanoxeHus ukcupyioLen
OGUHTOBOW NOBA3KM Ha KOJNEHHbI CyCTaB

ABTOpbI 3asBNAKOT, YTO HW OAMH W3 BMOKOB AAHHOM
cTatbu He Obin onybrMkoBaH B OTKPBLITOM Neyatn U He
HaxoaMTCA Ha PacCMOTPEHWM B APYTUX 13aaTenbCTBax.
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Enunsie TpedoBanus

EAUHLIE TPEBOBAHMA K PYKOIMUCAM, NPEACTABJAEMbIM
B XXYPHAN «<HAYKA U 3QPABOOXPAHEHME»

XKypHan  «Hayka u  3gpaBooxpaHeHue»
peLieH3npyembli MEXANCLUNNAMHAPHbIN Hay4Ho-
MPaKTUYECKUIA XypHar, KOTOPbIA NybnukyeT pesynbTathbl
OpWrMHanbHbIX WUCCMENOBaHMA, NuUTepaTypHble 0630pbl,
KNWHUYeCKne cryvaw, kpaTtkue cooOLleHWst M OT4YeTbl O
KOHDEPEHLMSIX MO LLIMPOKOMY Kpyry BOMPOCOB, CBA3aHHbIX C
KNWHWMYECKON MEOMLMHOA M OBLLECTBEHHbIM 3[OPOBLEM.
OCHOBHOM YMTaTENbCKOW ayaMTOPMENR XypHana sBnseTcs
BuomeanLmMHCKOE HayyHOe COOBLLECTBO, MNpaKTUKyHOLLME
Bpayu, JOKTOPaHTbI W MarucTpaHTbl B 06MacTn MeQULMHBI
1 0BLLECTBEHHOrO 300POBbSI.

Hacroswwme TpeboBaHMs cOCTaBneHbl Ha OCHOBE
«EQuHbIX TpeboBaHuWi K pykomucsaM, MpeacTaBnseMbiM B
BuomeanumHCKMe XypHanbi», pa3paboTaHHbIX
MexayHapogHbIM KOMUTETOM PEAaKTOpPOB MEAMLMHCKMX
xypHanos (ICMJE), B KOTOpbIi BXOLAT PeaaKkTopbl
BEOYLLMX MMPOBbIX MEOWLMHCKMX KYpHaMoB, Takux Kak
Journal of American Medical Asociation, The Lancet, New
England Journal of Medicine u pgpyrux. B pgaHHOM
LOKyMEHTE y4TeHbl Haubonee 4acTo BCTpevaroLmecs B
Ka3axCTaHCKMX M MeXAyHapOAHbIX XXypHanax owwnbku, a
0coboe BHUMAHWE YAEneHo PeKoMEHZaLMaM Mo OMNCaHMIo
METO4OB MPOBEOEHWNS MCCNEfOBaHUs, CTaTUCTUYECKOM
00paboTkM AaHHbIX, MpeacTaBneHns pesynbTatoB U UX
WHTEpnpeTaumu. Pegakuus xypHama Hajeetcs, 4To
cTporoe cobniogeHue atMx  TpeboBaHuit - aBTOpamm
pyKOMMCEN MOMOXKET CyLIECTBEHHO MOBBICUTH Ka4eCTBO
XypHana U ero  UUTUPYEMOCTb OTEYECTBEHHbIMW W
3apybexHbIMU UCCNeaoBaTENAMM.

Pykonucu, He cooTBeTCTBYIOWME AaHHLIM TpeboBa-
HUAIM, pedakuMen ypHana paccMmaTpuBaTbCsl He
oyayT.

Bce cTaTby, nocTynueLUne B pefakuuio,
MOABEPraloTCs TLiATENbHOMY PELEeH3NpoBaHnto. XKypHan
NpaKTUKyeT [ABOWHOE CMernoe peLeH3VpoBaHue, npw
KOTOPOM pELiEH3EHTY HEeN3BECTHO UMS aBTOPa, a aBTopam
HEeM3BECTHO UMSI pelieH3eHTa. Pykomuch, copepxalias
CTaTucTnyeckue [aHHble, HanpasnaeTca NnoMMMO
peLieH3eHTa Mo CrneunanbHOCTh Takke W PELiEH3EHTY No
cTtaTuctuke. Ecnu y peueH3eHTOB BO3HWKAOT BOMPOCHI,
cTaTbsl BO3BPALLAETCS aBTopam Ha fopaboTky. Peaakums
“MeeT MpaBo 3anpoCuTb UCXOAHY 6asy AaHHbIX, Ha
OCHOBaHWUKN KOTOpOI7I npon3soannucCb pacyeTbl B cnyvasax,
Korga BO3HWMKAKT BOMPOCHI O KAYECTBE CTATUCTMYECKON
obpaboTku. Pepakumsa Takke ocTasnsieT 3a coboi npaso

BHECEHUS! PEJAKTOPCKMX W3MEHEHWA B  TeKCT, He
MCKaXaroLLMX CMbicra cTaTby.

MNoprotoBka MaTepnanos

Pykonucu cnegyet npucbinatb B pefakuM B

3nekTpoHHOM Buae B opmate MS Word kak npunoxenue
K anekTpoHHOMy mucbMy. ConpoBOAUTENbHOE MUCBMO
0hopMnsAeTCs Ha WMMS NaBHOTO pefakTopa XypHana u
LOMKHO cofepxaTb CreayHoLLyto UHgopMaLmio:

1. HasaHue pykonucu

2. Qamunus, UMs, OTYECTBO W MeCTO paboTbl BCEX
aBTOpPOB

3. ®amunus, UMs, OTYECTBO, y4eHas CTemneHb, 3BaHue,
BOIDKHOCTb M MecTo paboTbl aBTOpa, OTBETCTBEHHOO 3a
[anbHenwwy nepenucky ¢ pepakuuei. ouToBbIn agpec
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TenedoH, (hakc, aapec 9NEeKTPOHHOW MOYTbl aBTOPa,
OTBETCTBEHHOIO 33 AanbHENLLYI0 NePENnUCKy C peaakLmen.

4. KomnyecTBO CrOB B pykonucu (He  BKMHOYas
pestome, MPUCTaTEMHbIA CMIMCOK NUTepaTypbl, Tabnuusl 1
PUCYHKM)

5. KonuuectBo Tabnuu 1 puCyHKOB

6. [ata npegcTaBneHus pykonucu

7. Tognuck aBToOpa, OTBETCTBEHHOMO 3a MEPENMUCKY C
pegakumen

8. ABTOpbI [OMKHBLI 3aBEPUTb PeLakumio B TOM, 4TO
Matepuansl, NpeacTaBnsemMble B AaHHON CTaTtbe, He Obinu
onybnukoBaHbl B APYyroM neyaTtHOM u3gaHun. Cnepyet
WHOPMMPOBaTL O TOM, 4YTO KakMe-TO YacTh 3TuX
MaTtepuanos yxe onybnukoBaHbl 1 MOryT paccMaTpuBaThes
kak gybnupylowme. B Takux cryyasx B HOBOW cTaTbe
BOIKHbI ObITb CCbIMKM Ha npedbloywue pabotbl. Konun
TakMx MaTepuanoB MpunarakTcs K pykomucu, 4Tobbl
pepakuns Mmena BO3MOXHOCTb MPUHSATL PELUEHne, Kak
nocTymuTb B [JAHHOM cuTyauuw. He ponyckaetcs
HanpaBneHue CTaTei, KOTopble yXe HaneyaTaHbl B ApYrux
M3gaHuax unu NpeacTaBneHbl Ans neyatm B Apyrve
n3gaTensCcTBa

9. CoobLLeHne 0 BOIMOXHOM KOH(DNIMKTE WHTEPECOB.
ABTOpbI TaKke [OMKHbI MNPEaCcTaBUTbL  3asBreHne o
(DMHAHCOBbLIX MM [PYrUX B3aMMOOTHOLIEHMSX, KOTOpble
MOTYT NPUBECTM K KOH(IMKTY WHTEpecoB. Hanpumep, ecnu
NPOBOAUTCSH  KIMHWYECKOE WCTIbITAHWE  NEeKapCTBEHHOTO
cpencTsa, obs3aTensHo ykasaTb OTHOLLEHMS
nccregoeatenss M GbapMaLeBTMYECKOA  KOMMaHuw,
NpOV3BOAALLEN U3Y4aeMblIi Npenapar.

10. ConpoBoguTensHoe MUCBMO  MOXET — cogepkaTthb
nobylo  gpyryto  MHOpMaLMio, NONE3Hy  pedakummn
XypHana.

K cratbe npunaraetcs 3akrioyeHWe IKcnepTHOM
KOMMCCMM O BO3MOXKHOCTH nyBninkaumu.

OnEeKTPOHHBI BapuaHT CTaTby FOTOBUTCS B MporpamMme
Microsoft Word. TekcT ctatbi neyataetcs wpudtom Times
New Roman pa3mepom 12 MyHKTOB C MEXCTPOUHbIM
uHTepBanoMm 1,5. OpueHTauus KHWKHasa (nopTpeT) ¢
nonsMn CO BCEX CTOPOH Mo 2,5 cv u obs3aTenbHon
HyMepauuel CTpaHWL, HauMHas C TWUTYNBHOMO JMCTa.
Tabrmubl ¥ puUCYHKM  (MnnKOCTpauuyn,  rpaduku,
choTorpachun), a Takcke NOANUCH K HAM NMPUCHINAKOTCS B TOM
Xe (paiine, YTO W OCHOBHOW TEKCT, W pa3MeLlaloTcs Ha
OTOenNbHbIX CTpaHuuax B KoHue cTatbu. Oblwee uucno
Tabnuy, 1 PUCYHKOB B OPUIMHAIBHBIX CTaThbsX 0BbIYHO He
BOIDKHO npesbiwath 5. MpubnuantensHoe pacnonoxeHue
WNNKCTPATMBHOTO MaTepuana B TeKCTe YyKasblBaeTCsl Ha
MonsiX C MPaBoW CTOPOHBI.

Obbem pykonucu OpUrMHAMNbLHONM CTaTbit JOIMKEH ObITh
2000-3000 crnoB He BKMOYas pesioMe, BblpaXeHue
BrarogapHoCTW, MpuUCTATeMHbIA  CMMCOK  JINTEpPATypbl,
Tabnuubl M puUcyHkW. JluTepaTypHbli  00630p  MOXeT
Bknovate go 5000 cnos. Crncok nuTepatypbl  Ans
OpUrMHarnbHbIX ctaTen gormkeH Bkmovath 20-30 CCbInoK.
[nst 0630p0OB KONMYECTBO CChINOK MOXET AoxoanTb Ao 100.
OTyeTbl 0 KOHEPEHUMSX, KpaTKme COOBLLEHNS 1 pELiEH3NM
Ha KHUrM He JOMXHbl copepxatb ©Gonee 1500 cnos.
Pykonuc  opurvHanbHbIX — CTaTelt  JOMKHbl  MMETb
cnegyiowme  pasgensl:  «Pestome»,  «Bsenenuey,
«MeTopmbl», «PesynbTatbly, «OBCyXaeHNe pe3ynbTaToBy,
«BbiBogbl», «Cnncok nuTepaTypbiy.
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TpeboBaHus k copepxaHuIo CTaTbu

HasgaHue paboTbl [OMKHO ObiTb MO BO3MOXHOCTM
kpaTkum (He Gonee 180 3HakoB), HO MHCGHOPMATMBHLIM W
TOYHO OTpaxalowmm ee copepxaHue. Crnegyet usberatb
Ha3BaHWA B (POPME BOMPOCUTENbHLIX NPELANOXEHUNA, a
TakKe HasBaHW, CMbICIT KOTOPbIX MOXHO MNPOYECTb
HeogHO3HauHo.  He  pekomeHayetcs — MpUMEHsITb
CcoKpaLLeHns (abbpeBnaTypbl) B HasBaHuUM cTaTbi. B TekcTe
[OMYyCKAeTCs  MCNONb30BaHWe CTaHAAPTHbIX COKpaLLeHMs
(abbpesuatyp). [lonHbId  TEPMUH, BMECTO  KOTOPOro
BBOOMTCA  abbpeBuatypa, [OMKEH NpedLecTBOBaTh
NepBOMY NMPUMEHEHNIO JAHHOTO COKPaLLEeHWs B TEKCTE.

TutynbHasa cTpaHuua.

Ha TuTynbHOW CTpaHuLe YkasbiBaeTcs creaykoLlas
MH(hopmaLms:

1. HasBaHue crtaTbit (KMPHBLIM LLPUETOM)

2. ®Gamunum 1 MHALManb! Kaxaoro U3 aBTopoB

3. TlonHbid agpec aBTopa, OTBETCTBEHHOrO 3a
nepenucky C pepakuuen, Bkniouvas TenedoH W agpec
3NEKTPOHHOM MOYTBI

4. TlonHoe Ha3BaHWe BCEX OpraHM3aLuii, K KOTOPbIM
OTHocsTCs  aBTopbl. CBA3b  Kaxgoro asTopa C  €ro
OpraHu3aumeil OCyLLECTBMSIETCA C  MOMOLWbK  Lmdpbl
BEPXHEr0 PerucTpa kak nokasaHo Huxe:

AKONOrMYECKUE NCCNEQOBAHUA B 3[IPABOOXPAHEHUU

Cepreit B. UBaHoB 4, http:/lorcid.org/0000-0003-0254-3941

" Kacheopa opraHnsaumm 34paBoOXpaHeHus,

Cesepo-3anagHbin [ocygapcTeeHHbln MeguuuHekuin Yausepeutet um. U.U. Meunnkosa, r. Cankr-letepbypr, Poccus

Bropas ctpaHuua

Btopasi cTpaHuua ponmxHa copgepxatb pestome W
KrnioyeBble CNOBa Ha Tpex A3bIKax (PyCCKOM, ka3axckom
W aHrnuiickom). Pestome npeacraenset cobon kpatkoe, HO
BMeCTe C TeM MakciManbHO MH(OPMATUBHOE CoflepxaHune
HayuHou nybrukauum. O6bem ero fomkeH ObiTb He
BonbLue 300 cnos. B Hem kpaTko U3naralTcst NPeanochInku
W LEenu MccnefoBaHus, OCHOBHbIE METOAbI, BKKOYAs Tvn
WCCMERoBaHMs,  Co3gaHMe  BbIOOPKM M OCHOBHbIE
aHanuTUYeckue MeTodbl, OCHOBHblE pe3ynbTathl C WX
UNGPOBLIM  BbIPAXEHMEM W YPOBHAMU CTATUCTUYECKOM
3HA4YNMOCTM 11 OCHOBHbIE BbIBOALI. OTMEYAIOTCS HOBbIE U
BaXHble acnekTbl UCCneaoBaHus. PesioMe — eQMHCTBEHHAS
4acTb CTaTbi, KOTOpPas AOCTYMHA B 3MEKTPOHHOM hopmaTte
ANS WKMPOKOro Kpyra yutatenen, noatomMy B 0653aHHOCTb
aBTOpPOB BXOOMT 0OEecneyeHne TOYHOr0 COOTBETCTBUS
pesioMe cofepaHuio Beeil paboTbl. Pesiome JomkHO ObiTb
CTPYKTYPUPOBAHO U cofepxaTb Crefylwue pasgens:
«BBepenne», «lenb  wuccnepoaHusiy,  «MeTogbl,
«PesynbTatbl», «BbiBogbI». PestoMe ans HOBbIX METOAOB
nccnepoBaHus  unM - 06paboTkM  AaHHbIX,  OMUCaHMS
OTOENbHBbIX  KMWMHUYECKUX  CIy4yaeB WnM  HabmoaeHni
BOMKHO NobyauTb YmTaTens obpaTmTbCs K MOMHOMY TEKCTY

cTatbh. Pepakums octaBnseT 3a  cofoli  npaso
KOPPEKTMPOBATb nepesog. Mpu COCTaBNEHMN
aHrmos3bIYHOM  BEPCMM  PE3toMe C  3aronoBKOM  BO
nabexaue HeaopasyMeHwil pekoMeHayeTcs
BOCMOMb30BaTHCSA MOMOLLbH0 MpocheccuoHanbHoro
nepeBoAYMKa.

Mon pestome nomellaeTcs nopsaronoBok «KnioyeBbie
cnoBa», a nocne Hero ot 3 [0 6 KIOYeBbIX CrOB,

oTpaxawwux  npobnembl,  u3yyaemble B Xoge
nccregoBanus. [N KMIOYEBBLIX  CNOB  XKENATENbHO
UCnomnb3oBaTb  TEPMUMHbI M3 CKUCKA  MEOWLIMHCKNX
npeameTHblx  3aronoBkoB  (MeSH, Medical  Subject
Headings),  ucnomb3yembix B Index  Medicus
(www.pubmed.com).

Beepexue

B pasgene 4eTko HOpMYIMPYKOTCA  NPEANOCHINKM
nNpoBedeHWs  uccnefoBaHus:  obosHayaetcs  CyTb

npobnembl 1 ee 3Ha4UMMOCTb. ABTOPbI [OMKHbI 03HAKOMMUTb
yaTaTens c uU3yyaemoil NpoBnemoi, kpaTko onucaTb, YTo
W3BECTHO MO [JaHHO/ Teme, YMOMSHYTb  paboThl,
NpOBOAMBLUMECS  APYIUMW  aBTopami,  0603Ha4UTb
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HEeAoCTaTkW NpenblAyLLMX UCCRenoBaHUi, ecnu TakoBble
WMEIoTCH, T. €. apryMEeHTMPOBAHHO [OKa3aTb uMTaTento
HeobXxoAMMOCTb MpoBefeHns uccrnedoBanus. He cnegyet
npuBOAUTL BCE paboTbl, ONy6NWKOBaHHbIE MO AAHHOM
TeMe, JOCTATONYHO YNOMSAHYTb Hanbonee 3HauMMble U3 HIX,
TONbKO T€, KOTOpble HENnoCPeaCTBEHHO OTHOCSATCS K TeMe.
PekomeHayeTcs ccbinaTbCs He TOMbKO Ha OTEYECTBEHHbIE,
HO U 3apybexHble MCCNeaoBaHNs Mo M3y4aemoil Teme.

B  koHue pasgmena  copmynupyetcs  Uenb
nccnesoBaHus.  3Aech ke  MEpPeyncrsioTcs  3apauw,
NoCTaBlIEHHbIE ansa OOCTUXEeHUsA uenu. Llel'lb

opmynupyeTcst Takum  obpasom, u4tobbl Yy uuTaTens
“Menock NOMHoe MpefCTaBneHNe O TOM, YTO MaHMUpyeTest
W3y4nTb, Y KaKUX UL W C NOMOLUbIO Kakoro meToga. He
crepyeT BKMYaTb B 3TOT pasgen AaHHble, pesynbTathbl
WNW 3aKMYeHus!, KoTopble ByayT npeacTaBneHbl Janee B
pabore.

MeTtoabi

Pa3sgen nomkeH BKMoYaTh TOMBKO T€ METOAbI, KOTOpbIE
npeanonaranocb MUCMoMb30BaTb Ha CTaauu MIaHWPOBaHMS
npoekTa COrnacHo Op1rMHanbHoMy npoToKony
“ccnenoBaHus. JononHuTenbHble mMeTofbl,
HeoOXoaMMOCTb NMPUMEHEHUsI KOTOPbIX BO3HWKNA B XOde
BbIMOMHEHUST UCCMEA0BaHNS, LOMKHbI NPeaCTaBnaTbCA B
pasgene «ObcyxaeHne pesynbTatoB». Pasgen [omkeH
ObITb HaMKcaH HacToNbKO NOApPOGHO, YTOOLI YMTaTENL MOT
He TONMbKO CaMOCTOSTENBHO OLEHUTb METOLONOrNYecKue
NAKCHI Y MUHYCbI JAHHOTO UCCMEAO0BAHUS, HO MPK XenaHun
M BoCnpou3BecTM ero. B pasgene pekomeHayeTcs
NPEeLCTaBNATb YeTKOE OMUCAHWE CREAyWMX MOMEHTOB

(BbloeneHne WX B OTHeNbHble  Nogpasgdenbl
HeoBsi3aTeNbHO):  TUN MccriegoBaHus; cnocob otbopa
YYaCTHWKOB ~ UCCMEoBaHWS;  MeToauka  NpOBEAEHMS
M3MepeHuit;  cnocobel mpeacTaBneHuss W 0BpaboTku

LaHHbIX; 9TUYECKIE MPUHLMMBI.

1. Tun uccnenoBaHus

B paHHoM nogpaspene 4eTko 06o03HavaeTcs W
NPOBOAMMOrO  MccrefoBaHus — (063op  nuTepaTypsl,
obcepBaLMOHHOE, SKCnepuMeHTanbHoe, U T. A.). [Mpu
npoBefeHNM 00CEepBaLMOHHOTO WMCCMEeAoBaHUs  cneayeT
yKkasaTb, SBNSETCA 1M OHO  OMMCaTembHbIM UMM
aHanuTuyeckum. B aHanuTuueckux  onpegensietcs
Pa3HOBMOHOCTb WCCHENOBaHNs: MONepeyHoe, criyyan -
KOHTPOMb, ~ KOTOPTHOE,  3KOMorMYeckoe W T. 4.


http://orcid.org/0000-0003-0254-3941
http://www.pubmed.com/
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Enunsie TpedoBanus

PekomeHgyeTcs ykasbiBaTb rog M Mecsy MpOBedeHMs
“ccnenoBaHus, 0COOEHHO MPU W3yYeHUW NPU3HAKOB, ANS
KOTOPbIX ~ XapaKkTepHa Ce30HHas M3MeH4MBOCTb. B
nuTepaTypHbIx 063opax CrneayeT YeTko ykasaTb Kputepuw
BKIMIOYEHUS 1 UCKMIOYEHUS Mybnukaumii.

2. Cnocob oTbopa y4aCTHMKOB UCCnefOBaHUA

B aTtom nogpasgene 4eTko yKa3blBaETCH, KaKuM
obpasom oTbupanucb nauueHTbl WKW nabopaTopHble
KMBOTHble  And  HabmiogeHun W 3KCNEPUMEHTOB.
O6o3HavalTCa KpUTEPUM ANS BKMOYEHNUS NOTEHLMAMNbHBIX
YYaCTHUKOB B WCCNEJOBaHWE U WCKIKOYEHUS U3 HEro.
PekomeHayeTcs ykasblBaTb reHepanbHy COBOKYMHOCTb, 13
KOTOPOW NPOK3BOANTCS OTOOP YYaCTHUKOB UCCIIEA0BaHMS U
Ha  KOTOpYl  MOMyyeHHble  pe3ynbTatel  OyayT
9KCTPanonMpoBaThCs. Mpn VCMOMb30BaHMM B
nccregoBaHMM TakoW MEPEeMEHHONM, Kak pacoBast wWnu
9THUYeCKas NPUHAANEXHOCTb, CneayeT 06bACHUTD, Kak 3Ta
nepeMeHHass OLEHWBanmacb M Kakoe 3HayeHne HeceT
MCMONb30BaHME JaHHON nepeMeHHoln. B obcepBaunoHHbIX
nccnegoBaHusAX criegyeT ykasbiBaTb €nocob  cospaHums
BbIbOpKK  (MPOCTON  Cry4amlHbIi,  CTPaTU(NLMPOBAHHDIN,
CUCTEMATUYECKMIA, KNacTepHbIA, MHOTOCTYNEHYaTbli, U T.
0.) W aprymeHTUpoBaTb BKIOYEHWE B UCCMEOOBaHWe
MMEHHO 3T0ro KonuyecTBa YYaCTHUKOB. B
9KCMEPUMEHTANbHBIX CriedyeT ykasbiBaTb Ha Hanuune unm
OTCYTCTBME  MPOLEAYPbl  pPaHOOMW3aLMM  Y4aCTHWUKOB
nccregoeanus.  Heobxogumo npeactaBnsTh  OMMUCaHWE
npoueaypbl  paHgomusauun. Kpome Toro, cnepyet
ykasblBaTb, MPOBOAWNACk U Npouedypa MackMpoBaHUS.
[MpWBETCTBYKOTCA pacyeTbl MUHWUMANBHOTO Heobxoaumoro
obbema BbIOOPKM AN NMPOBEPKM CTAaTUCTUYECKUX rMMoTe3
UMW PETPOCMEKTUBHBIA PacyeT CTAaTUCTUYECKON MOLLHOCTY
ANs OCHOBHbIX PacyeToB.

3.  Metoauka npoBeaeHUA U3MepeHni

Bce npouegypbl  M3MepeHMs  TeX UM UHbIX
napameTpoB, c6opa AaHHbIX, NPoBeAeHUs NeyebHbIX unu
LVarHoCTUYEeCKMX BMELLATEeNbCTB AOMKHbI ObiTb OMUCaHbI
HaCTONMbKO [ETanbHO, YToBbl MCCnenoBaHe MOXHO Obino
BOCMPOM3BECTU MO NPeACTaBNEHHOMY onucaHuto. [pu
HeobX0aMMOCTU MOXHO CLenaTb CCbifIKy Ha [eTanbHoe
onucaHue ucnonb3yemoro metopa. Ecnm nccneposatens

ncnonbayet CO6CTBeHHy}O MOD,VId)VIKaLl'VI}O paHee
OnucaHHoro Metoga wnn  npepnaraet HOBbIA, TO
obsi3aTenbHO npencrasngaeTca KpaTKkoe onucaHune

“cnonsL3yemon MoauduKaLmMu nnn npeanaraemoro MeToaa,
a TaKke apryMeHT NpOTUB MCMOMb30BaHNs OBLYEeNpPUHATBIX
MeTofdoB.  YKasblBaloTCs Ha3BaHUS  NeKapCTBEHHbIX
cpeacTB (kak KOMMepyeckse, Tak M MeXAyHapoaHbIe),
XMMWYECKMX  BeWecTB, [03bl W cnocobbl BBEAEHWS
npenapata, NPUMEHSEMOrO B AaHHOM WCCMEeJOBaHUM.
Wcnonb3yemble annaparthbl, MHCTPYMEHTI, NTeKapCTBEHHbIE
npenapatel M T. A. COMPOBOXAAKTCA CCbIMKOA Ha
npou3BoauTens.

4.  CnocoGbl
[aHHbIX

[aHHbli  nofpasgen  4acto  ABMSIETCS  OCHOBHOM
MPUYMHON NS oTKasa B mybrnukauum paboT Ka3axCTaHCKuUX
y4eHbIx 3a pybexom. OnucbiBaTb MCMOMb3yeMble MeTOAb
00paboTkn [OaHHbIX HEoBXOAMMO HaCTONbKO MoApoGHO,
4T0Obl YMTaTENb, UMEIOWMA JOCTYN K UCXOOHBIM AaHHbIM,
MOr MpOBEpWUTb MONyYeHHble pesynbTaThl. Pegakuus
KypHana MOXeT B COMHUTENbHbIX CRy4asx 3anpocuTb Y
aBTOPOB CTaTbW WCXOOHble [AaHHble NS MpOBEPKU
npeacTaenseMbix pesynbtatoB. B atom  nogpasgene
cregyeT [faTb  OnpedeneHue BCEM  CTaTUCTUYECKUM

npeacTaBneHns W obpaboTkm
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TEPMWHAM, CUMBOMAM U COKPALLEHWSIM, WUCTOMb3yeMbiM B
pabore.

Hanpumep, M — cpegHee apudmeTnyeckoe, SD -
CTaHOapTHOe OTKIOHEeHWe, M — CTaHgapTHas owwmbka
cpepnHero apugmetnyeckoro, Me — meguana, Mo — moga,
w T. A Ecnm B wuccnemoBaHMm - MpoBepsOTCS
CTaTUCTMYEeCKWe runoTesbl, TO CheayeT  ykasbiBaTb
MPUHATLIN ABTOPaMK KPUTUYECKMA YPOBEHb 3HAYMMOCTH.
[unoTesbl  BOMKHbI  GOPMYNMPOBATLCH  YETKO U
OMMCBIBATLCA MOHATHBIM YUTATENHO S3bIKOM.

Penakums XypHana He peKOMeHAyeT nonarartbcs
UCKMIOYUTENBHO Ha WUCMONb30BAHWE LOCTUTHYTOTO YPOBHS
3HAYMMOCTM MPU NPOBEPKE CTATUCTUYECKMX MNOTe3, TaK
kKaK BENMWYMHA P HE OTpaxaeT BCE MOMHOTLI MHopMaLK.
PekomeHgyeTtcs  nmpeacTaBnsTb  pes3ynbTathl o
COOTBETCTBYOLLMMN nokasartensmu OownboK "
HeornpeLeneHHOCT (QoBepuTENbHbIE MHTEpBanbl). [lpu
OMMCaHUN CTaTUCTUYECKUX METOAOB JOMMKHbI MPUBOAUTLCS
CCbIMIKM Ha PYKOBOACTBA M CMPaBOYHUKM C 06S13aTENbHBIM
yKasaHueMm cTpaHuy. MomumMo cTaTucTuyeckux npoueayp
ONsl MPOBEPKM TWMOTE3 PEKOMEHAYETCA PacCynThIBATH
BenuunHy adhdhekta Ana Hambonee BaxHbIX CPaBHEHWN.
PekomeHayeTcs NpeacTaBnsTb HE TOMbKO TOYEYHYH, HO 1
WHTEPBAasIbHYHO OLEHKY M3y4aeMbIX NapaMeTpoB.

Ecnn B uccnemoBaHWM  MPUMEHSIETCS  HECKOMbKO
CTaTUCTUYECKUX KPUTEPUEB, CREAYeT YNOMSHYTb UX BCE U
ykasaTb, B KakOi CUTyaUWm Kakod W3  KpUTepueB
ucnonb3oBancs. PacnnelByatoe onucaHne CTaTUCTUYECKON
00paboTkM AaHHbIX TWNa «BapUaLMOHHO-CTaTUCTNYECKYIO
00paboTKy NpOBOAMNM C  MOMOLLbIO  OBLLENPUHSATLIX
napameTpuyecknx M  HemapameTpuyeckux  MeTOLO0B
CTaTUCTWKM C  UCMOMb30BAHWEM MaKkeTa MPUKNaZHbIX
nporpamm Statistica» aBnseTcs HemHOPMaTUBHBIM 1
HeponycTMbIM. PaboTbl ¢ nogobHbIMK hopMynMpoBKamm
OyayT cpasy e oOTnpaBnsaTbca Ha Aopabotky 6e3
[anbHEeMILer0o  PEeLeH3VpOBaHUs,  YTO  3HAYMTENBHO
YBENMWYAT BPEMS OT MPEOOCTABMEHNS  PyKOMUCK B
pegakumio fo nybnmkauuu. [puMeHeHWe Tex UM MHbIX
MeTofgoB  00paboTkM  [a@HHbIX  [JOMKHO  YETKO
apryMeHTUpoBaThCS. Hanpumep, UCMonb3ys
napameTpuyeckne KpuTepWUW, CriegyeT OnucbiBath, C
MOMOLUBIO KaKUX KpWUTepueB MpoBOAWMNAch nNpouesypa
npoBepku pacnpeneneHns. Heobxognmo ykasbiBath, Kak

fMpousBoaunacb  MpoBepka  COGMIOAEHMSt  YCrOBWiA
MPUMEHEHUs] METOAOB, [ANA  KOTOPbIX 3TW  YCroBust
HeobxoauMbl. Kaxmablii 13 NPUMEHSIEMbIX  KpUTEpUEB

BOMmKeH BbITb 0603HaYEH Tak, YTOOBI MCKMKOYUTL BapuaHTbI
npouTeHus. Hanmpumep, ecnn CpaBHEHWE BbIBOPOUHBIX
CpeaHUX MPoBOAMNOCH C MOMOLLbLIO KpuTepus CTblodeHTa,
TO CnepyeT ykasbiBaTb, Kakon u3 kputepueB CTblogeHTa
(ans  HesaBUCUMbIX BbIOOPOK  MnM  Ans  MapHbIX
HabniogeHwit) mcnonb3osanca B pabote. HegoctatouHo
CcKasaTb, YTO MPUMEHSINCS KOPPENSILMOHHBI aHanu3, Hado

yKkasaTb, Kakoi M3  KO3(PPULMEHTOB  KOppensLuu
paccuntbiBancs. [py  WMCMONMb30BAHMM  MHOFOMEPHbIX
MeTofoB 00paboTkM  [aHHbIX  YKa3blBaEeTCsl,  KakuM

cnocobom OTOMpanuch NepemMeHHble AN BKIOYEHUsS B
MOJENM W Kakie KaTeropuu UCromnb3oBanuch B KavyecTse
kateropuin  cpaBHeHws. Ecnu  npumeHseTcs  peako
BCTpevawlymincs  metop 00paboTkM  AaHHbIX,  Hamo
yKkasbleaTb, noyemy Obin BblbpaH MMEHHO 3TOT METOA,
NPEeLCTaBuTb CCbIIKY Ha IUTEPATYPHBIA MCTOYHVUK W KpaTKO
onucatb UCMoMb3yeMblit METOA.

Ecrv gns obpaboTku gaHHbIX NPUMEHSIETCA MakeT
CTaTUCTUYECKUX MporpaMM, CnepyeT ykasbiBaTb €ro
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Ha3BaHue 1 Bepcuo. Cooblyath, Ha KakOM KOMMbLOTEPE
npoussogunace 06pabotka AaHHbIX, BBUAY OTCYTCTBUS
NPaKTUYECKON LEHHOCTW JaHHOM MHOPMALMK, HE HYXHO.

5.  3TMyeckue NpUHLMNLI

Ecnu B cTaTbe COAEPKUTCS OMUCaHWE 3KCNEPUMEHTOB
Ha YenoBeke, HeOOXOAMMO yKa3aTb, COOTBETCTBOBana nu
9Ta npouedypa CTaHgapTaMm  STUYECKOro  KOMMWTETa,
HecyLero OTBETCTBEHHOCTb 3a 3Ty CTOPOHY paboTkl, unu
XenbCUHKCKOM Aeknapauum 1975 . M nocnegytoLmm
nepecmotpam. HegonycTumo HasbiBaTb  pamunun 1
WHUUManbl  MauWeHToB, HoMmepa ucTopuin  6omnesHu,
0COBEHHO ecnn cTaTbsl CONPOBOXAAETCH UMMOCTPALMSMU
nnm chotorpacomsimu. Mpu ncnonb3oBaHUM B NccnegoBaHumn
nabopaTopHbIX XWBOTHbIX HEOBXOAMMO YKa3blBaTb BUA M
KOMMYECTBO KWBOTHBIX, MPUMEHSBLUMECS METOObI  UX
0be300nMBaHNs 1 yMEpLUBMIEHUS B COOTBETCTBMM C
NpaBunami, NPUHATLIMA B YYPEXAEHNM, PEKOMEHAALMAMM
HaUMOHamnbHOTO  COBETa MO WCCNEedoBaHWAM  Wiu
LENCTBYIOLMM 3aKOHO4ATENBCTBOM.

PesynbTathbl

Pasgen npegHasHayeH TOMbKO ANs MpeacTaBneHus
OCHOBHbIX ~ pe3ynbTaToB WccrnegoBaHus. PesynbTarthl,
nomyyeHHble B X04e [aHHOTO  WCCnedoBaHus,  He
CpaBHMBatOTCA c pesynbTatamu aHanornyHbIx
uccnegoBaHuin Apyrux aBTopoB U He 0BCyxaaoTes.

Pesynbtathl criegyeT npeacTaBnsTb B TEKCTe,
Tabnuuax 1 pucyHkax B NOMMYECKON NOCNes0BaTENbHOCTM
MCXOAS 13 O4EPERHOCTM Lienei 1 3agad uccnegoeanns. He
pekoMeHayeTcs AybnupoBatb B TeKCTe pesynbTarhl,
NpeacTaBneHHble B Tabnuuax wunu Ha pUCYHKax, u
HaobopoT. OnuckIBAKOTCA, BLIENAKTCA U CyMMUPYHOTCS
TONBbKO BaxHble HabmniogeHus, OTHOCALMECH K 3ajadam
nccregoeanmsa.  O6LLME  xapaKTepucTUkW  BbIBOpKM  Mnu
nccnegyembix rpynn cregyet NpeacTaBnaT B Tabnuue ¢
yKa3aHueM OCHOBHbIX U3yyaeMblx npuaHakos. Heobxoanmo
yKa3blBaTb He TOMbKO CPedHWe BEMUYUHBI, HO U MepbI
paccesHWs UMK JOBEPUTENbHbIE MHTEPBANbI ANS CPeaHNX
BEJINYMH W JONEN.

CpegoHve BenuuWHbI He CneayeT MPUBOAWUTL TOYHEE,
YeM Ha OfWH [JECATWYHbIA 3HaK MO CPaBHEHMIO C
MCXOAHbIMW AaHHBIMUW. Mpy onucaHwn Jonei Heobxognumo
ykasbiBaTb ~ abCOMOTHOE  KONMWYECTBO  HabMoAeHui,
0cobeHHO Npu Manbix Beibopkax. MpOLEHTbI MPUBOASATCS C
OBYMS [ECATMYHbIMM 3HaKkamu, TONMbKO €cnu  [ons
coctaenset MeHee 1 %. Ecnu gons coctasnsieT ot 1 oo 10
%, TO [OCTAaTOMHO OBHOTO  AECATUYHOrO  3HaKa.
MpueetcTByeTca ucnonb3oBaHue 95 % AOBEPUTENbHBIX
WHTEPBAanoB, kak Ans CPpeaHUX BENWUYUH, TaK U Ans Aonen.

[ocTUrHyTbI ypOBEHb 3HAYUMOCTM (D) 4N1S KAX[O0ro 13
MCMONb30BAHHBIX ~ CTATUCTUYECKUX KpUTepueB cneayet
NPeACTaBNATb ¢ TOYHOCTLIO A0 TPEX AECATUYHBIX 3HAKOB.
Pepakums  HacTosTenbHO — pekomeHgyeT  u3beratb
copmynuposok Tvna p < 0,05 umm p > 0,05 (uckntoueHre
coctaBnsetT cutyaums, korga p < 0,001). Bmecto
copmynupoBok p < 0,05, p > 0,05 unm «pasnuums
He3HauMMbl» CriefyeT ykasbiBaTb abCOMIOTHOE 3HaYeHue
BEMUYMHBI P C TOYHOCTBLIO A0 ThICAYHbIX JONe (HanpuMep,
p = 0,032). MoMAMO [OCTWUrHYTOTO YPOBHA 3HAYUMOCTU
PEKOMEHOYETCS  MPUBOAUTL  (haKTMYeCKMe  3HAYeHus
KpUTEpMEB M 4MCnO cTeneHen cBobogsl. Hanpumep,
Kputepuit  xu-ksagpat [lMpcoHa npu  Hanuuum  ABYX
cTeneHeit ceoboabl npeacTaBnset coboil cneaytowlee: X2 =
29,2, d. f. = 2, p < 0,001. Pegakumsi HactosTeNbHO
pekoMeHayeT  u3beratb  ynoTpebneHnss  TepMuHa

«00CTOBEPHOCTbY MpU MPOBEPKe CTaTUCTUYECKNX MMOTes.
IMpn obHapyXeHUn CTaTUCTUYECKN 3HAUUMBIX Pa3nNUYniA He
CTOMT TOBOPUTb O TOM, YTO «pasnuunMsi [OCTOBEPHbBI».
KoppekTHee  roBOpUTb  «pasnnumMst  CTaTUCTUYECKM
3HauMmbly. Bcerga crnegyet NOMHUTb, YTO BbISIBNEHWE
CTaTUCTUMYECKM 3HAYUMBIX pasnuUuuii elle He O3HavaeT
HanWuMe KMWUHUYECKW BaXHbIX Pa3nuyMin, MPUYUHHO-
CNeACTBEHHbIX CBA3EN UMK JOCTOBEPHOCTN PE3ynbTaToB.

Mbl pekomeHayem BCeM aBTOpaM O3HAKOMUTLCH C
Hanbonee 4acTo BCTpeYatoLumMmest ownbkamu
cTatucTyeckon 0bpaboTkM W NpeacTaBneHMs OaHHbIX B
cratbe, onybnukoBaHHom B Ne 1 «MexayHapogHoro
XYpHana MeauumHCKon npakTukuy 3a 2005 .

EonHuUbl  mM3MepeHus  [aloTcs B COOTBETCTBMM  C
MexxayHapoaHomn cuctemon eauhm, CHL.

Tabruubl NO3BONAKT KPATKO M HarNAgHO NpeLcTaBuTh
NMEIOLLMECH [OaHHble BO BCEX HEOBXOaMMbIX AeTansix.
CymmupoBaHMe pesynbTatoB B Buae Tabnuy nossonsiet
CYLLECTBEHHO YMeHbLUMTb 06bemM Tekcta. Tabnuupl
HymepyloTcst apalbckumn  Uudppamm MocrnegoBaTensHO B
nopsigke WX MepBoro ynoMmMuHaHus B TekcTe. Kaxgas
Tabnuua [omkHa WMeTb 3aronioBOK, KOTOPLIA MO3BOSNT
yuTaTenNio MOHATb, KakuMe AaHHble NPeACTaBneHbl B HeW,
Bes npouTeHus TekcTa ctatbn. bokoBuk 1 rpadbl Tabnmupl
Takke [OMKHbI ObiTb 03arnasneHbl. Ecnn ucnonbayiotces
abbpesuaTypbl, TO  OHM  pacwMdpPOBbLIBAOTCA B
noaTabnuyHoM npumevaHun. Bce pasbscHeHws patoTcs
Tam xe. [ins CHOCOK pPEeKOMEHZyeTcs MCnonb30Bath
apabckue umdpsl B BepxHem peructpe (1). Tabnuupl He
BOITKHbI ObITh FPOMO3AKMMM MM BKIHOYATL MHGOPMALMIO,
He OTHOCALLYIOCS K LiensiM 1 3agadam McCneaoBaHus.

Bce rpadumku, wnnoctpauun u cpotorpacum LOSMKHbI
ObITb NpeacTaBneHbl B AMEKTPOHHOM BWAE B pacyeTe Ha
neyatb B yepHo-6enom upete. dotorpacmm JOMKHbI ObITb
KoHTpacTHbIMM B hopmaTe JPEG. Mpadmkit, CXembl 1 PUCYHKM
MoryT BbITb NpeacraBneHs! B hopmatax Excel unu JPEG. Ecnn
ucnonb3ytoTes potorpacuu nogen, To 9TU NIAU He
BOIKHbI OblTb y3HaBaeMbl UnM K Takum oTorpadmsm
BOITKHO ObITb MPUINOXEHO NUCbMEHHOE paspeLleHne Ha ux
nybnukayuio. Bee nnntoctpaumun JOMKHbI UMETb 3aronoBKu
W 6biITb MOHATHbI 6Ge3 obpalleHnst K TekcTy cTaTbi. B
noanucax nof pPUCYHKaMU [aeTcs  OnucaHue  BCex
ycrnoBHbIX 0603HayeHni. Bce mnnoctpaunm HymepyoTcs
apabckumn  upcbpammu mocnefoBaTenbHO B MOPSAKE  UX
yroMuHaHus B TekcTe. pu MCnomnb3oBaHUM MNMCTpaLmi
W3 OpYrUX WCTOYHWKOB HEOOXOAMMO MPUBECTU WCTOYHMK
nHopmaumu. He pekomeHayeTcs npepcTtaenstb Honee 5
WNnKCTPaumi 1 Tabnuy B 04HON CTaTbe.

00cyxaeHue pesynbTaToB

B cTaThbsix, ONUCHIBAOLLNX OpUrMHanbHbIe
MCCNeRoBaHus, AaHHbIA Pa3aen HaYMHaEeTCs ¢ KpaTkoro (He
fonee 2-3 npeanoXeHuin) NPEACTaBNEHUS] OCHOBHbIX
pe3ynbTaToB uccnefoBaHus. OCHOBHbIMU pesynbTaTamu
CYATAKOTCA T€, YTO COOTBETCTBYWT LENsM UM 3agayam
uccnenoBaHus. He cTOMT akUeHTMpoBaTb BHUMaHWE Ha
nobOYHbIX pe3ynbTaTtax TOMbKO MOTOMY, YTO MPU NPOBEPKE
CTaTUCTMYECKMX TUNOTE3 ObINM BbISIBNEHbI CTATUCTUYECKM
3HauMmble pasnuuns. He crnegyeT noBTOpsATb B AaHHOM
pasgene matepuan, KOoTopbli yxe Obin OnucaH B pasgenax
«BBepeHue» 1 «Metogpl». Heobxoanmo BblaenuTb HOBbIE
1 BaXHble acnekTbl MCCNeJoBaHUs U, YTO He MeHee BaxHo,
nonbITaTbCs 0OBACHUTD NPUYMHBI NOSTYHEHUS! IMEHHO TaKMX
pesynbTatoB. Cnegyet KpUTMYeCKW onucaTb MMerLmecs
HeoCTaTKM [1aHHOTO WCCnefoBaHus, 0COBEHHO ecni OHU
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cnocobHbl  OKasaTb  CyLIECTBEHHOE  BMNUSHWE  Ha
nomnyYeHHble pesynbTaThl UMK UX WHTEpnpeTaumo. Kpome
TOrO, CreayeT OTMETUTb CUMbHbIE CTOPOHBI MCCNEA0BaHMS
WIK YEM OHO NyuLLE ApYrux no AaHHon Teme. OBcyxaeHne
AOCTOMHCTB M HefOoCTaTKOB MCCNeAoBaHusl SBNsieTCs
Ba)XHOW YaCTblO pa3dena v NpusBaHO MOMOYb YMTATENIO B
WHTepnpeTaLmn nomnyyeHHbIX pesynbtatoB. Bcerga Hago
MOMHUTb, 4TO nyywe camomy 06paTUTb BHUMaHUe
unTaTens Ha MMEKLIMECcs HeAoCTaTKM WCCregoBaHus
(noeanbHbIX MCCnefoBaHU He OblBaeT), Hexenu 3atu
HegocTaTkm  OyayT  OTMEYeHbl  PELEH3eHTaMn  unu
uutatensmu. B pasgene onucbiBaeTcs, Kak nornyyYeHHbIe B
Xode [aHHOTO WCCNeaoBaHMs pe3ynbTaTbl COOTHOCATCS C
pesynbTaTamu aHanorMyHbIX UCCNesoBaHNA, NPOBOAUMBIX
ApyrvMn  aBTopamu. BMecTo  mpocToro  ynomuHaHws
npeabloylmx — UCCMefoBaHWA — CredyeT  MbiTaTbesl
00bACHUTb, NOYEMY MOMYYeHHble pesynbTaThbl OTNNYATCS
NN HE OTNMYAIOTCS OT Pe3yNbTaToB, MOMYYEHHbIX APYTUMMU
astopamu.  OBcyxaaloTcs  BO3MOXHOCTA  MPUMEHEHMS
MOMYYEHHbIX Pe3ynbTaToB, a TaKKE OrPaHWYEHWUS] B WX
MPUMEHEHNW, €CNU TaKOBblE UMeTCs. PekomeHayetcs

onpeLennTb HanpaBeHus Ans parnbHenwnx
WCCTEeAOBaHWA,  KOTOPbIE  NOrMYECKM  CrieaylT U3
pe3ynbTaToB [aHHOro nccrnenoBaHms. MoxHo

C(bOpMynleOBaTb HOBbl€ TMNOTE3bl, HO TONbKO KOraa 3TO
onpasAaHo, N YeTKo 0603Ha4NTb, YTO STO TOMBLKO rMNOTE3bI.
B HEKOTOpbIX Cnyyadx B [aHHOM pasfjene Moryt ObITb
NnpeacTaBneHbl npakTnyeckne pekomeHaauuu no
MCNONb30BaHUIO pe3ynbTaToB UCCIEAO0BaHNA Ha NPaKTUKE.

BbiBogbl Heobxogumo penatb uMcxogs U3 Lenew
nccnegosanus, uberas HeobOOCHOBaHHbLIX 3asBNEHWA U
BblBOLOB, KOTOpble HE CrnegyloT M3 npeacTaBneHHbIX
HabniogeHuin unu pacyeToB. Hanpumep, He cTouT Aenatb
BbiBOgbl 00  9KOHOMMYECKOW  LienecoobpasHocTy
MPUMEHEHNS HOBOTO METO4a feYeHUst NauMeHToB ¢
3aboneBaHnem X, ecrv B CTaTbe He MPUBOZUTCA aHanus
CPaBHUTENBHON 3KOHOMUYECKON 3 HEKTUBHOCTH.

Cnucok nutepaTtypbl

Cnucok nuTepaTypbl [LOMKEH MpeacTaBnaTb cobom
kpaTkoe Oubnuorpacmyeckoe OMUCaHWE  LUTUPYEMbIX
pabor B cooteetctBuM ¢ [OCT  7.0.5-2008.
Bubnuorpacuyeckne cchbinku B TeKkCTe  AawTcs B
kBagpaTHbIX ckobkax apabekumn Ldpamm B COOTBETCTBUM
CO CTIMCKOM NUTEpaTyphl, B KOTOPOM LUTUPYeMble paboTbl

nepeuscnaoTcs B andasBuTHOM Nopsake (CHavana
OTeYeCTBEHHble,  3aTeM  3apybexHble).  damunum
WHOCTPaHHbIX aBTOPOB  MPWBOAATCS B OPUrMHambHON

TpaHckpunumn. NS OpurMHanbHbIX CTaTel KOnu4ecTBo
MCTOYHMKOB O0MKHO ObITb 20-30, a Ans 0030pHbLIX cTaTel
He gomkHo npesbiwath 100. HexenatenbHo ccbinarbes
Ha pestome JOKNagoB, raseTHble  nybrukauuu,
HeonybnuKkoBaHHblE HabMIAEHUsT U NUYHbIE COOBLLEHNS.
Ccbinkn JomkHbI ObiTb CBEPEHbI aBTOPaMW PYKOMKUCU C
OpUIMHaNbHbIMKU JOKYMEHTaMM.
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