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HOCTKS)BHI[HI)I?I CUHIAPOM, ODTUONATOI'EHE3 OPI'AHBIX
INOPA’KEHUMU Y AETEMU, ITPOKUBAIOIIUX B YCJIOBUAX JTIOKAJIBHOI'O
BOEHHOT'O KOH®JIUKTA

JIuxo6abuna O.A., bobposunkas A.M., MaxmyToB P.®.,
[Tomexonona FO.B., 3axaposa JI.A.

['ocynapcTBeHHas oOpa3zoBaTebHasi OPraHNU3alUs BICIIEr0 NPO(ecCHOHATBHOTIO
oOpa3oBaHus «JloHELKHUI HallMOHAJIBHBIM MEUIIMHCKUI YHUBEPCUTET
umenu M. ['opbkoroy», P®, r. Jlonenk

Pe3tome. I[lpoBeneH mnoMCK JUTEpPATypHBIX MCTOYHHUKOB B 0a3ax [OaHHBIX IO
KITIOYEBBIM CJIOBaM «IOCTKOBUAHBIN cuHapom» u «COVID-19», «SARS-CoV-2», «post-
covid syndromey», «organ lesions», «pathogenesis», «treatment» ¢ BBIOOPOM THUIIOB CTaTel
«Clinical Trial», «Meta-Analysis», «Review», «Systematic Review», ommyOJIMKOBaHHBIX 3a
nepuos 2020-2022 rr. i BKIIOYEHUST B CTaThIO pPacCMaTPUBAINCH HCCIEIOBAHMS,
OTpa)KaBIIME COBPEMEHHBIC IPEICTABICHUS 00 SMHUIEMHOJIOTHH, MATOreHEe3e, MO3THUX
MIPOSBIICHUSAX U oclokHeHUsX nepeneceHHoro COVID-19 co cTopoHBI OPraHoB U CHUCTEM,
HANPaBJICHUAX UX KOPPEKITUH.

Knioueeswie cnoea: COVID-19, nocmxoeuonwiii curopom, oemu

POST-COVID SYNDROME, ETIOPATOGENESIS OF ORGANS DEFECTS IN
CHILDREN LIVING IN THE CONDITIONS OF LOCAL
MILITARY CONFLICT

Likhobabina O.A., Bobrovitskaya A.l., Makhmutov R.F.,
Poshehonova J.V., Zakharova L.A.
State Educational Institution of Higher Professional Education «Donetsk National
Medical University named after M. Gorky», RF, Donetsk

Summary. A search of literary sources in databases for the keywords "postcovid
syndrome" and «COVID-19», «<SARS-CoV-2», «post-covid syndrome», «organ lesionsy,
«pathogenesis», «treatment» with a choice of article types «Clinical Trial», «Meta-
Analysis», «Review», «Systematic Review», published for the period 2020-2022. For
inclusion in the article, studies were considered that reflected modern ideas about the
epidemiology, pathogenesis, late manifestations and complications of COVID-19 from
organs and systems, directions of their correction.

Keywords: COVID-19, post-covid syndrome, children

AKTYAJIBHOCTDH u cucteM [12]. B mutepatype paccmaTpuBaroT
KopoHnasupyc SARS-CoV-2, kak oOCTartouHble SIBJICHUS IIEPEHECEHHOM
BBI3BIBAOIIIIIA TSDKEITBINA octpeii  mHpekipm SARS-CoV-2 — yromisieMocTs,

pecrmparopueiii  cuaapom  (COVID-19), ompmiky, Oomb B TpyaM, KOTHHTHUBHBIC
npuBel K OECHpeleNeHTHOMY  pOCTy — HapylleHWs, apTpaTvH, CHIDKCHHE KavecTBa
3a00J1eBaéMOCTH M CMEPTHOCTH BO BceM mupe ku3Hu [4, 17, 35]. PaszBurmio maHHBIX
[9]. TlocnenctBust COVID-19, HaGmofjaemMble B OCIIOKHEHHHM,  BEPOSITHO,  CIIOCOOCTBOBAIO
HAy4YHBIX  VB3JAHUSX  ONpeNelieHbl  KaK  TOBPEXKICHUE KIETOK, YCTONYMBBIM MMMYHHBIN
«mocroctpeiiy  COVID-19,  pasBuBaroTcsi OTBET ¢ BBIPAaOOTKOM  BOCHAIMTEIHHBIX
TIO/IOCTPO, MOT'YT BIIUSITH HA HECKOJIBKO OPraHOB  ITUTOKMHOB M TPOKOATYJITHTHOE  COCTOSIHHE

OB30PLI JIMTEPATYPBI
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KpoBH, Bb3BaHHbIE nHPekimerr SARS-CoV-2
[26, 34]. BobpkuBlIME TOCTE TEPEHECEHHON
paHee KopoHaBHpycHOM wuHpekipm SARS-
COV-1, BbBBIBaBIIEH SMUAEMUIO ATHIIHYHON
rHeBMOHMH SARS (2003 .) 1 KOpOHABUPYCHOM
uapexmn MERS-CoV, accormmpoBaBiieiics
co BCIIBIIIIKOM OJI>KHEBOCTOUHOTO
pecriuparoproro cutapoMa (MERS) (2012 r.)
HMEJTM IUPOKHUIA CIIEKTP CTOMKHUX CHMITTOMOB,
YCUJIMBAIOIIMX ~ OECIIOKOMCTBO — KJIMHUYECKH
3HauMMbIMA - TiocenctBusimu COVID-19 [1,
28].

B Hay4HbBIX M31aHUSIX TIOSIBUIIOCH HOBOE
onpezenenue  «rmocroctpeiidy  COVID-19
(paboumii  TepMUH), KOTOPBI  BKIIOYAET
CTOMKHE W/WIM OTCPOYCHHBIC CHMITTOMBI WITH
OTJIJICHHBIE OCJIOXKHEHUSI CIyCTsI 4 HeZel OT
MOMEHTa TIOSIBIICHHST OCTPHIX ~CHMITTOMOB
COVID-19 [11, 36]. B Hacrosimee Bpems
MMEETCS JIBE KaTeropuu OOJIE3HH: TOJIOCTPHIH,
JUTUTEITBHBIN WIH MPOJIOIDKAFOIIIHIACS
cumrrroMatindeckuii COVID-19, Bkimoyarorpii
CHMIITOMBI M OTKJIOHEHWSI, MPUCYTCTBYIOIIME
ciyctss 4-12 Henmenb mocie OCTPOH  (hasbl
COVID-19; XPOHHYECKHI W
«TIOCTKOBUJIHBIA ~ CUHIPOM»,  BKJIFOYAIOLIHIA
CHMIITOMBI 1 aHOMAJIMH, COXPAHSFOILIHECS WITH
npucyTCTByIOIMe Oonee 12 Hemenb mocie
Havyasia ocrporo COVID-19, He cBs3aHHBIA C
aTbTepHATUBHBIMU uarHo3ami [11, 36].

[Tannemusa COVID-19 nmeet KIMHUKO-
TIATOTCHETHYECKNEe W SIHJIEMHOTIOTUUECKUE
0COOEHHOCTH Yy JieTelt U IOPOCTKOB. B cBsi3u ¢
STHM TIPOKUBAOIIME B YCIIOBHSIX JIOKATHHOTO
BOGHHOro KoH(pmukra B J[lonbacce npern u
TIOJIPOCTKU TIPH JMArHOCTHKE TOCTKOBHITHOTO
COCTOSIHUSI, OCOOEHHO TpeOYIOT ONTUMHU3ALUN
CTpaTEermyecKX MOIXO0B, TaK KaK BO3MOYKHO
Pa3BHUTHE BTOPUYHBIX OCTIOKHEHHI.

LIEJIb UICCIIEAOBAHUA

N3yqurs SIMUAEMHUOJIOTHYECKUE,
MaTo(pU3NOIOrYECKUe 0COOEHHOCTU
OpraHocrerMpuIecKux TIOCTIe/ICTBUI
COVID-19 y pereit 1 HaydHO 0OOCHOBATh UX
KOPPEKLIHIO.

MATEPHUAJIbI U METO/IbI

[lpoBemeH  MOMCK  JHTEpaTypHBIX
WCTOYHUKOB B 0a3ax MAaHHBIX M0 KIIFOYEBBIM
CIIOBaM  IIOCTKOBHIHBI  CHHAPOM» |

«COVID-19», «SARS-CoV-2», «post-covid
syndrome», «organ lesions», «pathogenesisy,
«treatment» ¢ BeIOOpoM THITOB crareit «Clinical
Trial», «Meta-Analysisy, «Review»,
«Systematic Review», OITyOJMKOBaHHBIX 3a
nepuon  2020-2022 rr. PaccmarpuBanuchk
WCCIICIOBAHMSI JIFOOOTO JM3aiiHa, OTpaKaBIIIUe
COBpPEMCHHBIE TIPE/ICTABIICHUS 00
SIUICMUONIOTHY,  TIATOTeHe3e,  IO3HHX
TIPOSIBJICHHSIX U OCJIOKHEHUSIX MEPEHECEHHOTO
COVID-19 co cropoHbl OpraHoB U CHCTEM,
HAITPABJICHUSIX X KOPPEKIHH.

B wuccrenoBaHMM  HCTIONB30BAUCH
AHKETUPOBaHUE, (PU3UKATILHBINA OCMOT), TeCT 6-
TH MHUHYTHOW XOIBOBbI, aHATM3bI KPOBH, B

OTJZIEJIBHBIX CITyqasx (merounble
(yHKIMOHATBbHBIE  MPOOBI,  KOMIIBIOTEpHAs
ToMorpadust TPYIHON KJICTKU "

YABTPA3BYKOBOE KCCJIENOBAHKE) IS OLIEHKU
COXPAHSIIOIIETOCS  TIOBPEK/ICHHSI  OCHOBHOT'O
oprana-mumienn  COVID-19  [17]. B
MPOCHIEKTUBHOE, CILIOIIHOE, KOHTPOIMPYEMOE,
KOTOpTHOE, HccienoBaHue (uepe3 60 Hei
TIOCJIE BBIIMCKU W3 CTallMOHapa) Bouwio 326
Jereii v rioapocTkoB (neBouek — 170 (52,66%),
MaTbuKOB — 156 (47,34%)), IpOKHBAIOLIMX B
YCIIOBHSIX JIOKATLHOTO BOGHHOIO KOH(JIMKTA U
nangaemu COVID-19 undekimm.

PE3VJIbTATHI 1 OBCYX/IEHME

3a WCCIIETyEMBbIiA TIEPHO]T
MoTpedoBaach TOBTOPHA TOCTIMTAIM3AIMS
6,6% TIAIMEHTOB (cooOmmm 0
TIPOIOJKAIOLIMXCS CHMIITOMAX), 18,1%
TIOKATOBAMCH HA YTSDKENICHNE FITH TIOSIBIICHAH
HOBBIX ~ cuMITOMOB.  Hambomee — yacto
OTMEYATCh yTomisieMocth (52,8%), 0oib B
cycraBax (27,1%), BO3HMKanTa OJBIIKA IPU
nogeMe 1o Jiectauile (22,7%), 60mb B Tpyau
(21,4%), xamenb (15,4%), croiikas moTepst
Bkyca wwm obonsHus (13,1%), mipu sTOM
(54,6%) 00CIe/I0BaHHBIX TIPOIOIKAII
UCIIBITHIBATH TPU U 00JI€e CUMITTOMOB.

B nmaHHOM WCCENOBaHUM CHIDKEHHE
Ka4ecTBa >KW3HU TPH OLEHKE IO BU3YAIBHOU
QHAJIOTOBOM 1IKane oTMevyanock y  43,9%
narmeHToB. Y 21,8% OO0NMbHBIX, TIEPEeHECIX
aerkyto ¢opmy COVID-19 wundekimio B
aMOYJIaTOpHBIX ~ YCJIOBHSIX,  OTMEYaioch
COXpaHEHHe CUMIITOMOB B 2/3 ciyyaeB, aB 1/3 —

YyBCTBOBAJIM Ce0s1 XyXke, TI0 cpaBHEHHIO ¢ Hadasiom octporo COVID-19. Coxpanstroruecst

OB30PLI JIMTEPATYPBI
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YCTaJIOCTh, OJBIIIKA, TICHXOJIOTHYCSCKHIA
JIACTpECC, OCCITOKOCTBO, JeTIpeccusl,
HapyllleHHe KOHIICHTPAIIUM BHUMAHUS W CHA
ormeuar 37,0% maruyenTa, 4To coriacyercs ¢
JTAaHHBIMM JIUTEpaTypsl [2, 10, 13, 16,22, 23, 29].

Uepes 12 mecs11eB 11ocie yCTaHOBJICHUS
muarHoza COVID-19 'y 23,4% naimeHToB
HAOFOATMCh  COXPAHSIIOIINECS  CHMITTOMBL
HawubGonee yacTto ynmoMuHamch yTOMIIEMOCTh
(20,1%), motepst BKyca mwm obonsaus (16,2%),
ompika (11,6%) u romosuas Gomb (9,3%).
OcraTouHble TIPOSIBIICHHUS TIOCTIC 3apayKSHHUS
SARS-CoV-2 3HaunTeIbHO pacpoCTpaHeHbl, B
TOM YHMCJIe CPeI JCTel M TOPOCTKOB (paHee
37I0POBBIX ), HAOTFOAIOIINXCS B aMOYJIaTOPHBIX

YCIIOBHSIX, 4YTO  TpeOyeT  TPOJOIDKECHUS
JUTUTEIILHOTO KOHTPOJIst MX coctostaus [30, 37].
[peobnanarorme

NaTo(U3UOJIOTHYECKUE MEXaHMU3MBI  OCTPOro
COVID-19 BKIIOYAIOT TPSMYIO BHPYCHYIO
TOKCHYHOCTB; TIOBPSKICHUE OSHIOTEIHS H
MUKpPOCOCYIICTOTO ~ pycila;  HapylleHHe
PEryJsIMi IMMYHHOM CHCTEMBI U CTUMYJISLIUIO
TUIEPBOCIATINTEILHOTO COCTOSIHHS;
TUNEPKOATYISIII0  KPOBH € TPOMOO30M;
7Ie3aIalTalfI0  aHTMOTEH3MHIIPEBPAILAOIIErO

depmenta (AIID) [12]. OmnpeneneHnoe
cxoacrBo mocaenctsuii COVID-19, a takke
SARS u MERS cnexyer 0ObsCHUTH
(WIOTEHETUYECKMM  CXOZCTBOM  MEXIY

MIATOTeHHBIMK KOpOHABUpycamH. [lepekpoiTre
TeHOMHOI TocieioBarebHocTH SARS-CoV-2
coctaBmsier 79% c¢ SARS-CoV-1 u 50% c
MERS-CoV [20, 25]. Kpome Toro, SARSCoV-
1 u SARS-CoV-2 umetor obumii peuentop
kinetku-xo3smHa — AIlD2. Omnako SARS-
CoV-2 ornmuaetcs 60mee BBICOKUM CPOJICTBOM
Kk AII®2 no cpaBaenmio ¢ SARS-CoV-1, 4o,
BEPOSITHO, CBSI3aHO C PA3TMYMSIMHU B PELICTITOP-
CBSI3BIBAIOIIIEM JIOMEHE OeJIKa-«IIUIay, Wik S
(spike)-Oenka, KOTOpBIN OMOCPETYET CBS3b C
AIl®2. B ormmune OT Jpyrux CTPYKTYpPHBIX
T€HOB TOJIbKO 73% aMHUHOKHUCIIOT B pelienTop-
CBSBBIBAIOIIIEM JIOMeHe Oenxka mmrma SARS-
CoV-2 wmmeer cxomctBo ¢ SARS-CoV-1 u
o0OecrieunBaeT SARS-CoV-2 Ooree
s(pdexTuBHOE  paciieluieHHe  MpoTeazaMH
XO35IMHA M CIOCOOCTBYeT Oojiee YCIENTHOMY
MIPOHUKHOBEHUIO B KJIETKU-MUILIEHU [32, 38]
[Tatodusronorus «cuHApoMa TOCIEe

WHTEHCHBHOM Teparmm» (post intensive care
syndrome) sBisieTcss MHOTO(AKTOPHOW: 3TO
MHKPOCOCYIIHICTasi WILEMUsI W TIOBPEKICHHE,
MMMOOWITH3AITNS u METa0OIIECKUE
W3MEHEHUSI BO BpeMS KPHUTHYECKH TSDKEJIOTO
3abomeBanus [22]. Kpome 3TOro, BhDKUBIIHIC

nocie COVID-19 wmoryr mnoaseprarbcs
TOBBIIIICHHOMY pHCKY pazBuTHUs
MH(EKIMOHHBIX  3a00JIeBaHNl, BBI3BAaHHBIX

OaKTepUAIBHBIMH, TPHOKOBBIMU WM IPYTHMU
naroreHamu [ 18].

TsoxecTb OCTpOro COVID-19,
HEOOXOJMMOCTb ~ JICYEHMS B  OTAEJIECHUM
VMHTEHCUBHOM Tepaluu M IOTPeOHOCTH B
OKCHUTEHOTEparuu 1781131 WHBA3MBHON
HCKYCCTBEHHOM BEHTWIALMN JIETKUX,
3HAYUTENBHO CBA3aHA C HAIMYMeM (WM
COXpaHEHHEM) TaKUX CUMITTOMOB KaK OJIBIIIIKA,

YTOMJEIEMOCTD, MBbIIIICYHAas CJ'Ia6OCTB,
TIOCTTPABMATHICCKOC CTpECCOBOC
paCCTpOfICTBO, CO CHIDKCHHEM II0Ka3arcini

KauecTBa JKHM3HM, HapylleHHeM (QYHKINU H
PEHTTCHOJIOTMYECKUMU aHOMAIMSIME B JICTKHX
nocitie COVID-19 [2, 6, 13, 17].

CrieKTp JIerOYHBIX TMPOSIBICHUN Cpear
BepKHBIIHX TIocsie COVID-19 oxBatsIBaer psij
COCTOSIHMI OT OJIBIIIKH (C 3aBHCHMOCTBIO OT

OKCHTeHOTeparuu Wi  0e3  Hee) [0
3aTpy[HEHHUH  OTIy4eHWs OT  ammapara
I/ICKYCCTBGHHOf/'I BCHTUISIINU JICTKHUX n

(ubpo3Horo nopaxkeHus nerkux. [lo anamorum
C BBDKUBILIIMH ITOCJIE OCTPOT'O PECITUPATOPHOTO
muctpecc  cunapoma  (OPJC)  mpyroit
STHOJIOTMM  OZBIIIIKA HanbOosee 4YacThbIA
CTOMKUM CHUMIITOM, BBIXO[MLIMN 3a DPaMKU
octporo COVID-19, Bcrpevarommiicst y 42—
66% mogneii uepe3 60—100 mHeit HaGMIOACHUS
[4,7,10, 13]. Ciycrs 6 mecsiies niociie COVID-
19 cpenmuss aucTaHIMS G-MUHYTHOW XOIbOBI
ObUla HIDKE HOPMAJIBHOTO  CIIPABOYHOI'O
3Ha4YEHUs IPUMEPHO B 24,5%, 4TO aHATIOTMYHO
Mokazatrenmo y BbDKMBIIMX mociie SARS u

MERS [1].

CHkenue b dy3roHHON
CHOCOOHOCTH JIETKMX — 9TO HapyIICHHUE,
KOTOpOE€ dallle Bcero HaOmomaercs y

neperecux COVID-19, u manpsimyto cBs3aHO
C TSDKECTBIO OCTPOro 3a0OJIeBaHMS, HUTO
COIJIaCYeTCsl C UCCIEIOBAHUSAMH Y BBDKUBIINX
niocrie SARS, MERS 9, rpurma HIN1 u OPZIC
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[15, 17,19, 21, 24, 27].

[Tono6no mepexuBumm OP/IC, 'y
nepeHecumx COVID-19 B 2,0% ciydaes
OOHApYy)KEHBl ~ PECTPUKTUBHBIC  HM3MEHECHHS
JICTOYHOM TKaHU (HapyIICHHS BEHTHIISIIIHOHHON
CIIOCOOHOCTH BCJICJICTBHE HPOLIECCOB,
OrPaHMYMBAIOIIMX  PACIIPABICHUE  JIETKUX)
gepe3 6 wmecsmieB  HaOmonenus  [17].
JlonrocpoyHsie PUCKH XPOHUYECKON
TpoMOOSMOOJIMM ~ JIETOYHOM ~ apTepud U
MOCJICAYIOIICH — JISTOYHOW TUIIEPTEH3UH B
HACTOSIIIEE BPEMsI OCTAIOTCS HEM3BECTHBIMU.
OubpoTHyeckue W3MEHEHHs B JIETKUX 10
JaHHBIM ~ KOMIIBIOTEPHOH  Tomorpaduu,
COCTOSIIIME B OCHOBHOM U3 TPAKIHOHHBIX
OPOHX0KTa30B, HAOMIOIATHCH Yepe3 3 Mecsna
TI0CTIe BBIUCKU U3 OOJNBHUIIBI Y TIEPEHECIINX
COVID-19 nerxoit wim cpemHel CTereHd
mokeeth (20%  wu 45%  cimydaes
COOTBETCTBEHHO), B OCHOBHOM Y HYKIaBLLIMXCS
B OKcureHoTeparuy. CornacHO 3TUM JaHHBIM,
JETM W TOAPOCTKUA IIPU TSDKEIIOM OCTPOU
COVID-19 uH(EKIMH (ocobeHHO
HYK/IaBILIECS B HICKYCCTBEHHOM
BE(POPMEHTWISIIMN  JIETKKX), HWMEIOT CaMBbIi
BBICOKUH PHCK JIOJITOCPOYHBIX  JISTOYHBIX
OCJIOKHEHHUH, B TOM YHCIIC CTOMKUX ((rOpo3
nerkux) [2, 17].

BupycozaBucrumbie MEXaHU3MBI,
BKmouasi mpoHukHoBeHHEe SARS-CoV-2 B
aJIbBEOJSIPHBIE  SIUTENMATbHBIE KIETKH U

OHJIOTCIINAIIbHBIC KIJICTKH COCY/IOB, n
BHUPYCHC3aBHCUMBIC MCXAaHU3MBEI,
HNMMYHOJIOTHYCCKHEC TIOBPCIKIICHMA,

TIEPUBACKYIISIPHOE BOCHAJIEHHE, CIIOCOOCTBYIOT
Pa3pyYILIEHAIO SHIOTEMHAIBHO-3HTETHATIEHOTO
Oapbepa C BTOpP)KEHHEM MOHOLMTOB U
HeUTpousoB, BbIXOAy Ooraroro OenkoM
9KCCyZaTa B aIbBEONSIPHOE MPOCTPAHCTBO U
paseututo  OPZIC  [21]. Tlpu BCKpbITUH
ymepimx ot COVID-19 BeisiBrsiich Bee (asbl
my3HOTO ATBBEOJIIPHOTO TIOBPEKICHUS C
opranmzanmeii 1 ¢udponponpepaTHBHEIMUA
W3MEHEHUSIMH, TIPOSIBJISTIOIIIETOCST B OCTPOM

nepuone Oone3HW, YTO  corvacyercs ¢
passutnem OPJIC npyroit stwosnorum [5, 8.]
Takke B JErKMX OTMEYAMCh  OOJacTH
nipormeparim MHOGHOPOOIIACTOB,
MHTpaMypajbHOIO ¢dubpoza U

MUKPOKHUCTO3HBIX COT. ,HaHHOG COCTOSIHUC,

BEPOSITHO, ~ CTPOBAIIMPOBAHHO:  TMTOKUHAMU
(UJI-6) u TpanchopmupyronmM  (HakTopoM
pocta-p, KOTOpble Y4YacTBYIOT B pPa3BUTHU
JerouHoro ¢pudposa [26]. 3to npenpacnonaract

K OaKTepUATHHOM KOJIOHH3AIAH u
niocyeayrorei nadexmmm [ 14].
HaGmonenne  3a  mepeHecIMMUA

COVID-19 ngereit W TOOPOCTKOB IIOCIE
BBIIMCKY M3 CTallOHApa MPU3HACTCS OTHUM U3
IIPUOPUTETHBIX HAIPABJICHUI MCCIIENOBaHUN 1
CO3/IaHMsl PYKOBOJCTB IO JICUCHHUIO, OJJHAKO
TIOKA HAXOAMTCS Ha PaHHEH CTa/u pa3paboTKH
[33]. Mcnons3oBanre B AOMAIIHUX YCIOBHAX
onobpennbix Food and Drug Administration
YCTPOWCTB ISt ITYJILCOKCUMETPUH
npeylaraeTcsi B KAuecTBe  I10JIE3HOrO
MHCTpYMEHTa HaOMIOACHUS 32 MAlMeHTaMU C
MIOCTOSIHHBIMM ~ CHUMITTOMAaMH  CO  CTOPOHBI
JIbIXaTENbHON CHCTEMBI. Onnako
JIOKa3aTesIbCTBRa, TIO/ITBEPIKAAIOLIHE
3 EKTUBHOCTh 3THX JICHCTBHIA, B HACTOSIIIEE
Bpemsi OTCyTCTBYIOT [3]. Jlyisi marmeHToB npu
TIOCTOSTHHOM OJIBIIIKE TPEIIAraeTcs OLIEHKA C
TIOMOIIBEO CEPUMHBIX JIETOYHBIX
(YHKUIMOHATBHBIX ~ TeCTOB, Tecta  6-TH
MHUHYTHOM XOJOBI, a TaKKe KOMIIBIOTEPHON
ToMorpaduy TpyIHOH KiIeTku depe3 6 u 12
mecstieB ot Hauyaria COVID-19 [31].

BBIBO/IbI
Takum oOpazom, HaOmoneHue 3a
JETBMA ¥ TIONPOCTKAMH,  II€PEHECIIMI

COVID-19 uHpexumto, 0cCoOEHHO B YCIOBHSX
JIOKQJTbHOTO BOEHHOTO KOH(JIMKTA, JIOJDKHO
OBbITh 00S3aTeNIbHO, TaK KaK MHOTMM M3 HHX
TpeOyeTcst KOMITIEKCHAS MeXIUCLMTLTMHAPHAS
MEIMIIMHCKasg  nomolib.  Kpome  3T0r0,
MIPU3HACTCS  HEOOXOAMMOCTh  ONTUMU3AIAN
CTpaTerMyecKMX  MOIXOIOB K  OLEHKe
IIOCTKOBUJIHOTO ~ COCTOSIHMSL 'y JETed W
MOIPOCTKOB Uil pa3pabOTKu  Mojienei
peabuTariy 1 MPOPUITAKTAKI OCIIOKHEHHH.
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Pestome. B o0030pe mutepatypel paccmarpuBaroTcsi  ocinoxknenuss  CJIP,
3¢ (HEeKTHBHOCTh TPUMEHEHUS JICKQpPCTBEHHBIX NperaparoB (aJpeHaIMH, Ba3OMPECCHH,
KOPTHKOCTEPOH/IbI) U onTuMu3aius napametpos BJI npu nposenernu CJIP.

Knrouesvie cnoea: cepoeuno-necounas peanumayusi, 6A30NPeccuH, aopPeHauH,
kopmuxocmepouowl, ocroxcuerus CJIP, evlocusaemocms, ocmanoska cepoya, MBJI

COMPLICATIONS OF CARDIOPULMONARY RESUSCITATION (CPR).
EFFECTIVENESS OF MEDICATIONS (ADRENALINE, VASOPRESSIN,
CORTICOSTEROIDS) AND OPTIMIZATION OF PARAMETERS
VENTILATOR DURING CPR (LITERATURE REVIEW)

Kolesnikov A.N., Sorochinskaya E.V., Kucherenko E.A.

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary. The literature review examines the complications of CPR, the
effectiveness of medications (epinephrine, vasopressin, corticosteroids) and the
optimization of ventilator parameters during CPR.

Keywords:  cardiopulmonary  resuscitation,  vasopressin,  adrenaline,
corticosteroids, CPR complications, survival, cardiac arrest, ventilator

AKTYAJIBHOCTb OCJIOJKHEHHUE, CBSI3aHHOE c CJIP

BHyTpI/I6OJ'IBHI/I‘IHa${ OCTAaHOBKa HEU30EXKHBIM HIIH HET, TAKKC CYHICCTBYCT
Cep/ilia SBIISETCS CEPbEe3HOM MPOOJIEeMO, C  HEONPEAETICHHOCTh B OTHOUIEHUH
KOTOpOfI CTAJIKUBAKOTCA BCE€C CHUCTEMBI 3(1)(1)CKTI/IBHOCTI/I MEAUKAMCHTO3HBIX
3/paBOOXpaHeHus BO BceM wmupe [1, 2]. mpemapaToB (agpeHainH, Ba3ONPECCHH,

HecMoTpst Ha 3HAUMTENbHBIM Tporpecc B
00J1aCTH Cep/IeYHO-TIETOYHON peaHnMaIiu

KOpTHKOCTepouapl) M napamerpo HMBIJI
nipu nposenennn CJIP.

(CJIP) B mocnenHue TOABI, PE3yIbTaTHI IEJIb UCCJIIEJJOBAHUSA

OCTalOTCS  HEYJOBIICTBOPUTEIBHBIMU, U [Tpoananu3upoBaTh pan
TOJILKO OKOJI0 49% BBDKUBAIOT JI0 BBIMUCKH  OMYOJIMKOBAHHBIX HCCIICI0BAaHUI B
n3 cranuonapa [3]. B mHactosimee Bpemsi 00JacTé CepAEHHO-IETOYHOW peaHHMAIlUH,
OTCYTCTBYIOT PEKOMEH/IalliY, BBISABICHUE OCJIOXKHEHHUH, BIIMSIHHUE

OMPECACIIAIOIMNE, ABJIACTCA JIM KOHKPETHOC

JIEKapCTBEHHBIX IpenaparoB (aIpeHaluH,
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BA30MPECCHH, KOPTUKOCTEPOU/IbI) u
mapametpoB MBJI Ha BBDKMBaeMOCTb
[MALIUEHTOB WU HEBPOJIOTUYECKHUE HCXOJbI
nipu nposenenuun CJIP.

MATEPHAIJIBI U METO/IbI

[Ipoananu3upoBaHbl  aKTyalbHBIC
JnaHHbIE M3 pecypcoB Biomed central B
00JacTH CepICYHO-JICTOYHON peaHNMAIIHH.

PE3VJIbTATBI 1 OBCYXXJIEHUE

Ocnoxuenus: CJIP

[[Inpoko pacnpocTpaHEHO MHEHHUE,
yro npu BbinogHeHun CJIP HekoTopsle
OCJIOKHEHUS SIBJISIFOTCSI OOBIYHBIMU, TaKue
Kak repenom pebep, naxe ecau CJIP Oputa
BHINIONTHEHA  mpodeccuoHanbHO.  Panee
CUMTAJIOCh, YTO TEpesoM pedbep — 3TO
MpU3HaK KadyecTBeHHO nposeneHHou CJIP,
OJIHAKO Ha CEroJHSAIIHUWA JI€Hb 3TO
SBJISIETCS. ~ OCJIOKHEHUEM U MOXET
pacueHUBaThbCsl  KaK  XaJaTHOCTb |
HEHaJUIeXKalllee OKa3aHWe HEOTJIOKHOU
MEIUITUHCKON TIOMOIIIH. Bpau,
pemonaaromuii  CJIP, 3Haer 00 3THX
OCIIO)KHEHUSAX U TPUHUMAET UX Kak
MOTEHUUAIbHBIE. Opnnako JIpyrue
OCJIO’)KHEHUSI MOT'YT OBITh (IIOJIHOCTBIO WJIN
YaCTUYHO) BbI3BaHbI HEIpPaBUIIbHON
TexHuko  mpu  mposeneHun  CJIP
(Hampumep, HEIpPaBUIbHBIM
pacmoioKEeHUEM pYyK Ha Tpyau,
Ype3MepHOU CUIIOH JaBieHus u T.1.). Takue
OCIIO)KHEHUSI ~ TPYJAHO  OTJIMYUTH  OT
HEn30eKHBIX OCJIO)KHEHUM. Takoe
pasznuuue BCE €Ile He3pejo Kak B TEOpUHU
IOpUJIMYECKON  JOKTpUHE, Tak U B
MpereeHTHOM TpaBe. TeM He MEeHee, TaKoe
pasrpaHu4eHNe HMMEET >KU3HEHHO Ba)KHOE
3Ha4YE€HHE BCSAKUN pa3, Korja BO3HHUKAET
BOIIPOC O MEAUIMHCKONW OTBETCTBEHHOCTH.
XapakTepucTrKa JIFOOBIX OCIOXHEHUH Kak
HEen30eXKHBIX, MOXKET OCBOOOIUTH Bpaya OT
YTOJIOBHOM OTBETCTBEHHOCTH. YeM Oouibiiie
B JIMTEpAType TOBOPUTCS O TOM, YTO
TepeIoMbI pedep W TPYIUHBI, CBI3aHHBIC
¢ CJIP, Obut HEeM30EXKHBI, TO HE JIOKHBI
BBI3BIBATh CYJCOHBIX pPa30UPATENbCTB IO
MOBOAY XalaTHOCTU. HeynuBuTenbHO, Beab
OBLJIO  YCTAHOBJIEHO, YTO JOCTATOYHAS
rIIyOMHA CXKAaTHsl TPYJHOW KIETKH HMeEeT
MEPBOCTENIEHHOE 3HAYCHUE TUTSt

yBEJIUYEHUS BO3MOXKHOCTH
BOCCTAHOBJICHUS CIIOHTaHHOTO
KpoBooOpareHusi. EBporielickuii coBeT 1mo
peanumanun  (ERC)  wusmenun  cBom

pPEKOMEHIallMd O MHHHMAJbHOM TiIyOHHE
kommpeccun ¢ 40 mm (2005) no 50 mm
(2010) [4, 5]. KauectBo kommpeccuu
TPYIHOM KJIETKH 3HAUUTEIBHO YIYUYIINIOCh
nocine pexkomenmanui AHA 2010 ronaa;
OJIHAaKO peaHuMaroory CIIOXKHEE
co0nroaaTh pEKOMEH1alluu u3-3a
ycragoctu mnpu amutensHoit CJIP  [6].
CornacHo XeeByo W JIp. SITPOTCHHBIE
MOBPEXKICHUS  YBEJIMYUBAIOTCS,  KOTJa
ryOMHa C)KaTusg TpeBbaeT 6 ¢,
O0COOCHHO y MAaIMEHTOB MY>KCKOIrO I0Ja.
OaHako CTOUT OTMETHTh, YTO TPaBMBbI
XapaKTepu3yroTcs  «0e3  CMEepTeIbHOTO
ucxona» [7].

B nurepartype oTMeueHo, 4TO yaile
nepenomam pedep mpu CJIP monsepratores
JKEHIIUHBI  (BCJICACTBHE aHATOMUYECKHUX
0CcOOeHHOCTeH) W moxuiable moau [8,9].
OpHako 3TO HE OTHOCUTCS K IeperoMaM
rpyaunbl  [10].  Tlepenomer pebGep u
TPYIUHBI PEAKO BCTPEYAIOTCS Y  JIUI
monoxe 20 ger [11]. Eme pexe,
PETUCTPUPYIOTCS  MepeNoMbl  pedep H
TPYAMHBI y HOBOPOXAEGHHBIX U JETeH.
Haubonee yacto BCTpeyaroTcsi MepesoMbl
3-i, 4-t wumm 5- map pebep [12].
COOTBETCTBEHHO,  TEPEIOMBl  T'PYJIUHBI
Yaie BCero BO3HUKAIOT B 00JaCTU MEXKIY
ypoBHEM 3-T0 U 4-r0 pebpa WM MEXIy

ypoBHeM 4-ro u 5-ro pebpa [12].
Wurtepecno, uto  Krischer wu  gp.
YTBEPKAAOT, YTO TIEPEJIOMBI B ITHUX

00JTaCTSIX MOYKHO CYHTATh HEM30EKHBIMH
[12].

B uccnenosanuu Aspasia Deliliga u
np. Oblna BBISBIEHA BBICOKAs YacTOTa
MEepeioMOB TEPBOTO ¥, B OCHOBHOM,
BTOpOro pebpa, Jaxke ¢ 00eux CTOpOH.
Taxxe He ObBIO OOHAapYXKEHO JPYrHx
oCI0XHEeHHUH, cBsa3aHHBIX ¢ CJIP, Taknx kak
TpaBMa IepHUKapia, JIETKUX, Cepia WIu
TpomMO003.

ABTtopsI npeanonaratT, 4yto CJIP y
B3POCIIBIX MAIIMEHTOB HEU30EKHO MPUBEIET
K mepenomam pebep (3-ro, 4-ro wim 5-To
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pebpa), oOmiee KOJIMYECTBO KOTOPBIX HE
npespliaer  6-tu.  CyliecTByeT IOYTH
paBHOE pacHpe/eieHue MPaBOCTOPOHHUX U
JIEBOCTOPOHHUX  TIEpEIOMOB  pebep ¢
HEOOJBIIMM  OTKJIIOHEHHEM B  JIEBYIO
CTOPOHY; a TaKXXe IepesioM TpyIuHBI Ha
YPOBHE, COOTBETCTBYIOIIEM 3-5-My pedpy.

ConyrcTBylomme (bakTopsl,
KOTOpble HEOOXOAMMO YYUTHIBaTh MPH
CyaeOHO-MEeTUITUTHCKON AKCIEPTH3E
WHIUBUAYAIbHBI, 3aBHCAT OT BO3pacTa U
¢oHOBBIX  3a00NeBaHMiA, TaKHX, Kak
HampuMep OCTEONOpO3, M JOJKHBI OBITh
paccMOTpeHbl B KaXJIOM KOHKPETHOM
ciyyae [13].

B mHacrosmee Bpemsi CyIIECTBYIOT

MEXaHUUYECKUE  YCTPOMCTBAa,  KOTOpBIC
00ecTeYnBaoT aBTOMAaTH3MPOBAHHBIN
croco0 OKa3aHUS BBICOKOKAYECTBCHHOMN
CJIP, 9TO obuieryaer paboty
peanumarosora. Hampumep, Autopulse

(Zoll Medical, Yenmcdopn, Maccauycerc,
CIIA) 0aHIaXHOE YCTPOMCTBO MAJis
pacnpezeneHus Harpys3KH, KOTOpO€
COCTOUT U3 OOJNBILION 3aJHEN TIACTUHBI,
pacrojioKEHHOW — MO03aayd MaluuMeHTa |
O0aHIaxka,  OXBATBHIBAIOIIETO  TPYIHYIO
KJIETKy TalUeHTa, JUIsl  BBINOJIHEHUS
KOMIIPECCHH CO CKOPOCThIO 80 B MUHYTY;
LUCAS (Physio-Control Inc. / Jolife AB,
Jlynn, IlIBerus) TaK)Ke  SBISICTCA
MPUMEPOM  TIOPIIHEBOIO  YCTPOICTBa,
KOTOpOE TaKXe BKIIIOYAET B ce0s MEXaHU3M
JUISL AKTMBHOM  KOMIIDECCHUU  T'PYyIHOU
kiIeTku. OH COCTOMT M3 JBYX dacrei
(3aaHss MaHeIb U MOPIIHEBOM MEXaHU3M),
KOTOpBIE COEIUHSIOTCS BMECTE, YTOObI
OXBaTUTh MaIEHTA.

Tak, Rudolph W Koster u ap.
BBISIBUJIM, YTO CEPbE3HbIE WIIN OMAaCHBIE JIs
KU3HU TOBpexaeHus, cBsizaHHble ¢ CJIP,
ObLTH 00HapykeHsbl y 12 u3 103 marueHTOB
¢ AutoPulse (11,6%), y 8 u3 108 naruenToB
LUCAS (7,4%) n y 8 u3 126 manueHToB ¢
pyunoii CJIP (6,4%). Tsoxenble nepenomsl
pebep u / wim rpyauHbl Habmogancs y 47
u3 103 manuentoB ¢ AutoPulse (45,6%), y
43 u3 108 maruentoB LUCAS (39,8%) u 'y
52 u3 126 nanumentoB c¢ pyunou CJIP
(41,3%). Takum 00pa3oM, KCIIOJIb30BAHUE

MEXaHUYECKUX  KOMIIPECCUM  TpyAHOMI
KJIeTKH ¢ nomo1bto ycrpoiictBa LUCAS ne
BBI3bIBAaET 00JIe€ CEPbE3HBIX MJIM ONACHBIX
JUIS JKU3HU BHMCLIEPAIbHBIX INOBPEXKICHUM,
4eM KadeCTBEHHBIC PYUYHBIE KOMIIPECCHH
IPYAHOM KJIETKU. Henb3s MCKIIIO4MTh, 4TO
IIPY MEXaHUYECKOW KOMIIPECCUM TPYIHOU
KJIETKH ¢ momoiisio AutoPulse Hanocurcs
OoJiee cepbe3HBIN MM ONACHBIH U1 KU3HU
yiiepd MO CpaBHEHHIO C Kau€CTBEHHBIMU
PYYHBIMH KOMIIPECCUSIMHU TPYJHOU KIIETKH
[14].

D} heKTHBHOCTH JIEKAPCTBEHHBIX
IpenapaToB (aApeHalINH,

Ba30IPECCHH, KOPTUKOCTEPOUIbI)

AJIpeHanuH U Ba3OIPECCHUH
OCHOBHBIE JIEKAPCTBEHHBIEC Ipenaparbl U
SIBJSIIOTCA  BTOPOM JIMHMEW JIeYeHUs IpU
OCTaHOBKE cepAua I0ClIe HEnpsMOro
Maccaxxa cepaua u WBJL.  Anpenanus
IPOSABIIIET CHJIBHOE COCYJOCY KHMBAIOIIIEe
JCCTBUE 3a CUET CTHMYJSIIUU anbda-
aZlpeHOPELENTOPOB, KOTOpOE
COIIPOBOXKAAETCS HOBBILICHUEM
KOPOHAapHOTo nep(y3noHHOro JaBJieHUS U
YBEJIMYUBAET COKPaTUMOCTh MMOKapjaa 3a
cyer CTUMYJISLIUU Oera-
aJpEHOPELENTOPOB, yBEJIMUNBas
NoTpeOHOCTh MHUOKapZa B KHCIOpPOJE U
BbI3bIBas apuUTMUM, TEeM cambIM
OTPHLIATENILHO BIUSET HAa A(PPEKTUBHOCTD
MOBBIIICHHOW ~ KOpOHapHOW  mepdy3uei.
Basonpeccun ymydiiaer KOpPOHapHYH H
apTepUaIbHYIO nepdy3uio yepe3
OIIOCPEIOBaHKE ITypPUHEPTUYECKUX
peLenTopoB P2, HE BBI3bIBAs
JIOTIOJIHATEIBHON HAarpy3KH Ha CEpAlle, UYTOo
SIBJIIETCS MPEUMYLIECTBOM nepen
aJipEHAIMHOM, OJIHAKO TaKXE BBI3bIBACT
KOPOHApHYIO0 Ba30KOHCTPUKIIMIO, YTO TOXKE
aBIsieTcs HedPPEKTUBHBIM.

Tak, Bo Bpemsi cep/IeqHO-JIErOYHOM
peaHuManuu pa3BuBaeTCA ULIEMUS
TOJIOBHOT'O MO3Tra, U penepdy3us TKaHed U
opranos. llocie ycnemHoil peaHumanuu

WHIYITUPYETCS nepedpanpHas
runeprnepdysus, 3a KOTOpOH ciexyer
runomneppys3us (mocTuieMuyeckas

orcpoueHHass runonepdysus) [15]. Bo
BpeMs THIonepdy3un JOCTaBKa KUCIOPOIa

OB30PLI JIMTEPATYPBI
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U TJIOKO3bl K MO3Ty HapylleHa, BIUSAS Ha
UCcXon 3a00JIeBaHUS. Onno u3
UCCIIEIOBaHUI TOKa3aio, 4TO aJpeHalHNH
MPEBOCXOMJI  Ba3OMpPECCHH BO  BpeMs
peaHuMalu c TOUYKH 3peHust
BebkuBaeMoctu [16]. Ho, xkorma o2-
penenTopsl aJipeHaIHa ObUTH
3a0JIOKUPOBAHbI, aJpPEHAIMH  OKa3bIBaJ
HeOJIaronpusTHOE BO3/ICIICTBIE Ha
1epeOpanbHbIi MHUKPOCOCY IUCTBIN
KPOBOTOK u3-3a CBOETO al-
aronuctuueckoro nevicteus [17]. Kpome
TOTO, B HCCJIENOBAaHUSIX Ha KPOJUKaX
coo0mIamock O  CYXEHHHM  MHAIBHBIX
aptepuoia B nepuoi penepdysuu nocie 10-
MUHYTHOTO TIepexaTHsi OpaxuornedaabHOi
apTepuH, JeBoi oOIIeil COHHOW apTepuu U
JIeBOM  MOJKIIOUMYHOM aprepuu [18].
[Tockonbky Omokana 0-peIenToOpoB
ociabser uepedpanbHyIo runonepdysuto,
a CTUMYJISIUSL O-pElEnTOpPOB aJpeHalIHA
MOXKET YCUJIMBATH 1epedpaIbHyIo
runoneppys3uo  mociue  1epedpasbHOi
umemun [19]. Tlocne CJIP crenenn
MOBPEKACHUS TOJIOBHOT'O Mo3ra
OTIpeNieNIIeT KAdyeCTBO JKM3HHM IAIMeHTa,
MO3TOMY aJipeHalluH HE BCerja
NPEONOYTUTENIEH C  TOYKM  3PEHUs
peaHuMaIM TOJIOBHOIO MO3ra, BBI3bIBAs
«CUHIpOM oOkpaabiBaHus». C  napyroi
CTOPOHBI, = HEKOTOpbIE  HCCIIE0BaHMS
MOKa3aJid, YTO BAa3ONPECCHH YIydIlIaeT
KPOBOTOK >KM3HEHHO BaKHBIX OpPraHOB BO
Bpems peanumanuu [20,21], yBenuuuBaer
1epedpanbHbIi MUKPOCOCY IUCTBII
KPOBOTOK TI0 CPaBHEHHIO C aJ[pCHATMHOM
1ocjae CepJAeUHO-JIErOYHOH peaHMMaluu
[22]. CnengoBaTenbHO, BA3OMPECCUH MOMKET
MIPEBOCXOJIUTH aJIPEHAIMH C TOUYKH 3PEHUS

peaHuMannu TOJIOBHOT'O Mo3ra u
MUHHMMH3ALUNA PA3BUTHS UILIEMUHU.

C JIpyrou CTOPOHBI, B
HUCCIIEOBAaHUH Kondo,D., Asano,N.,

Ishiyama,T. et al. Ha KpoJHMKax BBISBICHO,
4TO aIpeHalnH ¥ Ba30MPECCHH HE
JeHCTBOBAIN HEMOCPEICTBEHHO Ha
MHATbHBIC APTEPHOIIBI B HAYAJIe OCTAHOBKU
cepaua. B nepuon umemun u penepdysun

aJipeHaJINH YBEJIUYUBAT JameTp
nepeOpalibHBIX MUATBHBIX apTepuil depes
60, 80, 100 u 120 mun. mocie penepdy3uu
[0 CPAaBHEHHMIO C TAaKOBBIMH B TIpYIINax
Bazorpeccuna. Takum 06pazom, apeHaNnnH

MOXET IIPOTUBOJICUCTBOBATh
1epedpanbHOM Ba30KOHCTPUKIIMU B IEPUO]T
penepdys3un, TOrAa Kak Ba3ONPECCUH

MOXET CyXkaTh MUAJIbHBIE COCY/bI BO BpEMS
uepedpanbHoii umemuu [23].

Anpenanva ocTaercs
KpaeyrojbHbIM KaMHEM B  JICYEHHUH
BHYTPUOOJILHUYHON OCTAaHOBKH CEpAlla.
Hecmotps Ha 3TO, ONTHUMalbHBIA IyTh
BBEJICHUSI OCTaeTCsl CHOpHBIM [24, 25].
[IepBonagasibHO aMEpPUKAHCKHUE
PEKOMEH1alluu 1o JICYEHUIO
BHYTpUOOJLHUYHON OCTAaHOBKHM  CcepAla
pekoMeHnoBanu  uHbekuuo 0,5 wmr
aJipeHaJINHAa HEIMOCPEJCTBEHHO B IpaBbli
KEITYJOUYeK  dYepe3  IapacTepHAbHbIN
JOCTYHI C IIEeJIbI0 OBICTPOrO JOCTHXKEHHUS
Oozee BBICOKHX MUKOBBIX
BHYTpPUCEP/ICUHBIX KOHIEHTpauuil [24, 25,
26]. B HacTtosiiee BpemMsi BHYTPUBEHHBIN 1
BHYTPUKOCTHBII yTh ocTaeTcs
MPEANOYTUTEIbHBIM n3-3a ux
JOCTYITHOCTH, OBICTPOTHI U 0€30MaCHOCTH
BBITIOJTHEHUS.

Tak B uccnemoBanuu Aldujeli, A.,
Hag, A., Tecson, KM. et al
3apETUCTPUPOBATIN Y OOJBHBIX C OCTPHIM
MH(pApKTOM MHOKapa TP OCTaHOBKE
CepeuHon JEATEIbHOCTH pu
BBITIOJIHEHUN CTEHTUPOBAHUSI KOPOHAPHBIX
apTepHii, 4To NMpu BBEACHUU aJpEHAINHA
LEHTPaJIbHBIM BHYTPUBEHHBIM u
BHYTPUKOPOHAPBIM ITyTSMH ObLIO CBS3aHO C
0oJiee BBICOKON 4acTOTON BOCCTAaHOBIICHUS
CIIOHTAHHOTO KpOBOOOpaIeHUs u
JYYIIMMH HEBPOJIOTUYECKUMHU HCXOAAMHU
[0 CpaBHEHHIO C  MepudepruuecKum
BHYTPUBEHHBIM BBeJlcHUEM. BBenenue
BHYTPUKOPOHApPHO OBLJIO CBA3aHO C Oosee

BBICOKUM PHCKOM TpoM0O03a cTeHTa (puc. 1)
[27].
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Mepudepuueckuit BeHosHbIN goctyn, 1
mr agpeHanuHa/ 3-5 MuHyT

LleHTpanbHbIi BEHO3HDBIM AOCTYN
1 mr agpeHanuHa/ 3-5 MuHyT

BHyTpuKOpoHapHoe BeBefieHue
1 mr agpeHanuHa/ 3-5 MuHyT

[

e [

Tpewbor -
Clewia
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Pucynok 1. Dddexr anpenanruna, BBOAUMBIHI IPH OCTAHOBKE cepJilia BOBPEMs
YPECKOXKHOTO KOPOHAPHOTO BMEIIATENIBCTBA T10 TOBOAY OCTPOro MH(APKTa MUOKapaa

Bcee Oombiee KOJIMYECTBO
nyOnukanui MIOCBSIIEHO ponu
KOpTHKOCTepou0B pH nposeaeHuu CJIP.
VY nanueHToB BO BPEMsI U 110CJIE OCTAHOBKH
ceplla KOPTUKOCTEPOUAbl  OKa3bIBaJIU
CIIOPHOE BJIMSHUE Ha JIETAIbHOCTh, HO
COTJIACHO OITyOJIMKOBAHHBIX JaHHBIX OHH
MOTYT YBEJIUYUTH BEPOSITHOCTh BBKMBAHUS
npu XopormeM (QyHKIIMOHAIEHOM HCXOJe

YMEHBIIATh ITHEBMOHHIO, CBSI3aHHYIO C
NBJI, HO MOryT ycuiMBaTh IOYEUYHYIO
HEJIOCTAaTOYHOCTH [28].

Ontumuzanus napamerpos  HBII
nipu nposenenuun CJIP.
[Tonnepxxuparomue TepaneBTUYECKUE
CTpaTeruy, TaKue KaK MCKYyCCTBEHHas
BEHTWJISIUSA JIETKUX, TE€MOJUHAMHYECKHE
HAaCTPOWKN M YIIPaBJICHUE TEMIIEPATYpPOU,

MpU BBIMKMCKE M3 OONBHMIIBI 3a CYeT OBUIM  pealu3oBaHbl B TIOCJE/IHEee
BBICOKMX IIOKa3aTeleil BOCCTAHOBJIICHUS JCCATHICTHE Yy  TAIMCHTOB  IOCIe
CIIOHTAHHOTO KpoBooOparieHus. Tak Kak, OCTAaHOBKM CepJlla, HampaBlIcHHbIE Ha
CUMTAETCS MEXaHU3M JIEUCTBUS CTEPOMAOB 3allUTy  Kak  Mo3ra, JIETKUX U
3aKJTF0YaeTCs B UHTHOMpOBaHUE TPEJOTBpAIICHUE CUCTEMHBIX
CBOOOTHOPATUKATHEHOTO MEPEKUCHOTO  OCJIOKHEHUH. Cpenn MpoYero,
OKHUCJICHUS JIUMUJOB, OKHUCIUTENBHOTO TOJACPKHUBAIONINE CTPATErHH BKIIOYAIOT
cTpecca, arornro3a MHOKap/ia, COOTBETCTBYIOILIUE HACTPOMKHU
1epedparbHOTO TTOBPEKACHUS U MEXaHUYeCKOH BEHTUJISIIHH,
YMEHBIICHNUS BBIPAXKEHHBIX CHCTEMHBIX HaIlpaBJIEHHBIE Ha ONTUMHU3AIIIO
BOCHAIUTENBHBIX ~ pEaKluid, KOTOphlE Ta3000MEeHa M OTpaHUYEHHE TOBPEKIACHUS
HMMEIOT MECTO TOCJIE OCTAHOBKH CEpJCUHON  JieTkuX, Bbi3BaHHOoro MBJI, wm306eras
NesATeTbHOCTH. KOPTHKOCTEPOUIBI MOTYT  CHCTEMHBIX OCIIOKHEHUH [29].
OB30PhbI JIUTEPATYPHI
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HckyccTBeHHass ~ BEHTWJISIUS  JIETKUX  penepdys3uu, TOBPEXKICHUS JIETKUX U
JI0JDKHA OBITH HAMpaBJieHA Ha OTPaHUYCHUE  IUI0XOH BhDKMBaeMoctH [29, 32, 33, 34].
TUITOKCEMUH u THIEPOKCEMHH u Tak, psan aBtopoB Battaglini, D.,
noJiepXkaHue  HopManbHbIX  ypoBHeit Pelosi, P. & Robba, C. Ten
yriekucinoro rasza  [30,31], koropeie chopmymupoBanum 10 mpaBmnm s
SBJSIIOTCA ~ BO3MOXKHBIMH ~ IIPUYMHAMU  ONTUMU3ALMU napameTpoB u neneu UBJIy
BTOPUYHOTO  TOBPEXKJEHUS MO3ra M MAIMEHTOB C OCTaHOBKOI cepaua (puc. 2):
v
V= 6-8 mL/kg
@ of PBW Ppiar S
20 cmH, 0
MAP
individualized
PEEP > 5
% £ cmH20
. %
TTM = avoid UHauBuAayanbHbIi v
A noaxoa kK UBJ1y ,
T>37.7°C I
NaLueHTos C Py ,.
NoCTacMCTONNUECKUM & AP<13
‘F(’% cMHAPOMOM » cnHao
PaCOz2 = 35-50
mmHg Ry
/97 Rule 6
RR = 8-16
breaths/ min
Pa02 = 70-100 MP <17 J/min
mmHg
(4 xAP) + RR

(ON

Oxygen

Ca

Pucynok 2. JlecaTp KJIIOYEBBIX MpaBWJ JJs ONTHUMHU3ALMKM YCTAaHOBKH ammapara
NBJI y mnaunuMeHTOB TOCIE€ OCTAHOBKH CEpAlla B COOTBETCTBUM CO CTpaTETrHei
OpPraHOCOXPAHSIONIEH MCKYCCTBEHHON BEHTWJISIMM JIETKUX. Vt = JIbIXaTeNbHBIH 00beM,
PBW = nneanpuas macca tena, PEEP = monoxxnrensHOE TaBiIeHNE B KOHIIE BBII0Xa, RR =
yactoTa ApixaHusi, Ap = driving pressure, MP = mexanudeckas MomiHocTs, PaO2 =
apTepuagbHOE MapiHralibHOe AaBieHue kucinopoaa, PaCO2 = aprepuaiibHOE NapIiuaibHOE
naBieHue nuokcuaa yriaepona, TTM = koHTpounb neneBoi remneparypsl, MAP = cpennee

apTepuabHOE JIaBIICHHE.

IIpaBuno mnepBoe: BO3MOXKHOCTH
HCIIONBb30BaHus IporektuBHOM HBJL. VYV
[TAMEHTOB  IIOCJIE€ OCTAaHOBKM  cepAaua
npixaTenbHbiii 00beM  (VT) MODKeH OBITh
YCTaHOBJICH B AWana3zoHe OT 6 10 8 MJI/KT OT
UJ€AIbHOM MacChl Teja, pEryJIUpyEMbIM T10
o0beMy WIM JaBJICHHIO, HO C YYETOM
B3aMMOJICHCTBUS  Mexay VT U JpyruMu

MapaMeTpamMu UCKYCCTBEHHOW BEHTHUIISLIMHI
(r.e. MV Pplat, AP, PEEP, MP), a takxe
reMOIMHAMUKA. BcnomorarenpHas
BEHTUJISALIMS MOJKET OBITh MCIIOJIb30BaHa B
COOTBETCTBUU C OOJTLHUIHBIMH yCIIOBUSIMHU
Y YPOBHEM CENAIUU MTALIUEHTA.

[IpaBuio BTOpOE: MdaBieHHWE Ha
IJ1aTo JODKHO OBITh HMHAWBHIYaIbHBIM.

OB30PLI JIMTEPATYPBI
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HaBnenue miato (Pplat) sBISETCS emme
OJTHUM Ba)XKHBIM TapaMETPOM BEHTHJISIIHH,
3alUIIAIONIEeNd  JIETKHE, IIOCKOJIbKY OH
3aBHCHT OT COOTHOIIECHUS MEXIYy 00BEMOM
U MOJATIMBOCTBIO JIETKUX MPU OTCYTCTBUH
ITOTOKA. [TanmenTam 0e3 OP/IC
PEKOMEHAyeTCsl ~ yCTaHaBIUBaTh  PpLaAT
Hmwke 20 cmH>O B Buay cHuxeHus
JICTaIbHOCTH [35, 36]. PpLAT 1
TPaHCIyJIbMOHAJILHOE  JIaBJICHUE MOTYT
OTJIMYATHCA B CIIy4ae 3aMETHBIX H3MEHEHUN
3JaCTUYHOCTHU TPYAHOM CTEHKH, HAIpUMeEp,
OpyU  OXUPEHUHU. Y  MalUeHTOB C
MCKYCCTBEHHON BEHTWJIALMEH Jerkux 0Oe3
OXKUPEHHsI ~ CpellHee  BHYTPHOpIOLIHOE
nasineHue cocrasiaser 13 cm H2O wu
MOJIOBUHA BHYTPUOPIOLIHOTO  JaBJICHUS
MIEPEHOCUTCST B IpyAHYI0 nojoctb [37].
Takum o00pa3oM, YTO Yy MAalMEHTOB C
OCTaHOBKOH cepama Pplat TOMWKHO OBITH
paBHO nnu HUxe 20 cmH20 ¢ nmonpaBkoi

Ha BHYTPHOPIOIIHOE JIaBJICHUE,
OPHEHTHPYSChH o KJIMHUYECKUM
IIOKa3aHUuAM.

[IpaBuno tpetse: PEEP pomken
OBITh HHU3KHM, HO JgocTtaToyHbiM. PEEP-
KJIIFOYEBOM  KOMIIOHEHT  MEXaHWYECKOH
BEHTWJIALIMY JIETKUX. DaKTUYECKUE TaHHBIC
CXOIATCA BO MHEHMM, YTO OYEHb HU3KHUI
PEEP wmm nynesoi PEEP wmoxer
yCYTyOUTh PHUCK aTelleKTa3a M YXYIIIUTh
noBpexaeHue Jserkux. Boicokuii PEEP
MOXKET YBEIIUYUTh BHYTPUTPYAHOE
JIaBJICHUE, MOTEHIUAIBHO yXyaumas
AKTUBHOCTH JIEBOI'O XKEJIy[0YKa, YMEHbILIAs
IpeAHarpysKy, ITOCTHArpy3Ky 51
COKpPaTUMOCTb, TE€M CaMbIM YMEHbIIAs
BEHO3HBIM BO3BpaT, KOTOPBIA OTpa)X)aerTcs
Ha SpEMHBIX B€HAX, JAEHUCTBYIOIIUX KakK
pesuctopsl Starling OT BHYTPUTPYIHOTO

NaBJI€HUs B MO3T. SIpeMHble  BEHBI
MPEJICTABIISIOT coboi KJIaMIaHHbIN
MEXaHU3M, KOTOPBIN OTPaHUYUBAET

nepeaady M30BITOYHOTO BHYTPUTPYIHOTO
JABJICHUS B OT/I€IbI MO3Tra. J{eiCTBUTENBHO,
kaxercs, 4to eciau PEEP Hmwke, uem
BEHO3HOE JaBJEHHUE, TO YPE3MEPHOrO
TOBBIIICHUST  JIaBJICHUS HA MO3T HE
npoucxoauT [38]. VYV mnanueHToB mocie
octaHoBku cepaua PEEP nmepBonavanbHO

JokeH ObITh 5 cM H2O, 4ToOBI JOCTHYB

SatO2, Beime 92% W TOCTENEHHO
YBEJIUYUBATHCS.

[IpaBmwiio  gerBeproe: 0OpaTHUTH
Buumanue Ha driving pressure (AP).
Driving pressure (AP) npeacrasmisier coboi
pacTsruarolee JaBJICHHE JIETKHX,
SIBJISIIOLIEECST  pe3yJbTaToM  Ppat  MuHyC

PEEP, u npencrasinser co0oit HanpspKeHUe,
OKa3bIBAEMOE Ha JbIXATEJIbHYI0 CUCTEMY
(3T0  XapakTepHCTHKa pecnupaTOpHOU
CUCTEMBI, KOTOPOE 3aBUCHUT OT KOMILJIAHHC).
ABTOpBHI TpenjaraloT MalueHTaM I[O0cie
OCTaHOBKHU cepjua noanepxusate AP<I3
cMH20, ONTUMU3HPYS AbIXaTEIbHBIN
o0BbeM JUISL COOTBETCTBYIOILIEH
MO/IaTINBOCTH JIETKUX.

[IpaBwiio msTO€: YacTOTa ABIXAHUS
NOJKHA OBITH OpHEHTHpOoBaHa Ha pHa u
PaCO.,. Yacrora abIxaHus SBISETCS OJHOMN
13 KIFOUYEBBIX MIEPEMEHHBIX HCKYCCTBEHHOM
BEHTHJIALIMM  JICTKUX. Tak, wacroTa
npixaHus cama 1o cebe, TaKk W
HEUYYBCTBUTEIBHOCTh K YaCTOTE JbIXaHUS
(umeercs B BHAY CHOCOOHOCTH YacTOTHI
IBIXaHUSI ~ KOHTPOJMPOBATH  MHUHYTHYIO
BEHTWISIIMIO  JIETKUX)  MOXET  CTaTh
BpenHoii Bo Bpemsi WBJI, TteM cambiM
CIOCOOCTBYS NBJI-acccounnpoBaHHON
TpaBMe JIETKUX, JTUHAMUYECKON
TUOCPUHGISAIMNT W PECHUPATOPHOMY
ankano3y [39]. Kpome Toro, uacrora
JBIXaHUS TIPEJICTaBIsIeT COOOM OCHOBHOIM
(dakTOp XMMHYECKOW OOpaTHOW CBS3H,
TaKOW KaK apTepHalbHOE NaplLHalbHOE
JIaBIICHHUE KHCJIOpO/Ia (Pa0y),
apTepuagbHOE MapUHalbHOE  JaBJICHUE
yraekucioro raza (PaCOz) u pHa. Oto
MpEANoJaraeT IMEepBOCTEIIEHHOE 3HAYEHUE
JUIsL TIALIUEHTOB, KOTOpPbIE HMMEIOT / WM
MIO/IBEPTAlOTCSl PUCKY YEPENHO-MO3rOBOM
TpaBMBbl, MAIIMEHTHI C OCTAHOBKOW cepiia,
nockosbkKy  Bblcokuii  PaCO2  moxer
BBI3BATh PACIIMPEHHUE COCYIOB T'OJIOBHOIO
MO3ra 1 oTeK rojioBHoro mo3sra [40]. Takum
o0pa3oM, y MalUEeHTOB IOCJIE€ OCTAaHOBKHU
cepae4YHON JeATEIbHOCTH 4acToTa
IBIXaHUST JO/DKHA — TOMJIEPKUBATHCA B
nuarasoHe ot 8 10 16 BIOXOB / MHUH.
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[MpaBuio miecrtoe: MexaHWYeCKas
cuta (MP) - 310 mnpousBeaeHue
MEXaHUYECKOW OSHEPruM M  YacTOTHI

JIbIXaHUsSI, TPUIOKEHHBIX K JIbIXaTeJIbHOU
cucreme. Y Tsokeabix nmanueHToB 6e3 OP[C
MP Obula HampsMylo  cBsi3aHa €
JIETAIbHOCTHIO B OTJEJIEHUH MUHTEHCUBHOM
Tepanuu, B ToM uucie 30-gHeBHOU
JETAIbHOCTHIO, KOJMYECTBOM JHEH 0e3
WBJI, npoaoKUTEIbHOCTBIO MTPEOBIBAHUS
B OTJEJICHUM WHTECHCHUBHOW TEpanuu MpH
sHauyeHud MP Beime 17,0 Ik / mun. [41].
Taxxe B JuTepaType yKazaHa mpsMas

3aBUCUMOCTb  3HAYEHU MEXaHUYECKOU
Cuibl W HHJEKca  Macchl  Tera,
COMPSDKEHHBIX €  BHYTPUOOJBbHUYHOM
neranbHOCThIO  [42].  VYpaBHenue MP
COCTOMT M3 HECKOJbKHX IapaMeTpOB
BEHTWJIALIMM, COOTBETCTBYIOLIAs  POJb
KaXXJI0T0 OT/IEIILHOTO napameTpa

HACTPOMKH BEHTWISIIIUU JJISI ONpECTICHUS
BIIMSIHUSA Ha NBJI-unayuupoBaHHOE
MTOBPEKICHHE JIETKUX (VILI) u
KJIMHUYECKUEe UCXO/bI HessCHAa. B HegaBHEM
ucciegoBanuu manueaToB ¢ OPJIC Costa et
al. oOHapyxwimu, uYto BIUsHUE Ap Ha
CMEPTHOCTh OBLIIO B YETHIPE pa3a OOJIbIIIE,
YeM BJIMSHHE YacCTOTHI JbIXxanus [43]. OTo
TOBOPUT O TOM, YTO yMEHbLIEHHE Ha 1 cMm
HO B AP pomkHO OBITH CBSI3aHO C
MAaKCUMaJbHbIM  YBEJIIMYEHUEM YacTOTHI
NBIXaHUS Ha 4 BJIOXa/MHH, B TO BpEMS Kak
ymesbleHue Ha 3 cMH2OB Ap nmpuBoIuT K
MaKCUMaJIbHOMY YBEIUYCHHUIO YacCTOTHI
nepixanus Ha 12 BmoxoB/muH. OQHAKO OTH
COOTHOIIICHUSI MOTYT  MEHSThCA  TIPH
Pa3IMYHBIX YPOBHAX MOBPEXKACHUS JIETKUX
1 DJIACTUYHOCTH JBIXATENbHBIX MyTEH WU
nerkux. [lpeapiaymme uccienoBaHus Ha
MalMeHTaxX TIOCJI€ OCTAaHOBKH Cepjia He
OLICHUBAJIU MP Kak BO3MOKHYIO
MepEeMEHHYI0, CBA3aHHYIO C HCXOioM. B
2022 rony Po66a u ap. oGHapy»eHO, 4TO y
MAIMEHTOB TOCJIE OCTAHOBKHM cepauna MP
HE3aBUCHMO accoLMMpoBaiach Kak ¢ 6-
MECSYHOM  JICTaJTbHOCTBIO, TaK H C
HEBPOJIOTUYECKUM HUCXOJIOM [44].
Oco0eHHO TIpU TOJMATIMBOCTH HIKHEH
JIBIXaTeIbHOW CHUCTEMBI, u3MeHeHue MP
BBIIIE TPU CaMOM BBICOKOM 4YacToTe

neixanus, paspemenHond Costa et al.
¢dopmyna [(4 x AP) + uvactora apixaHus].
OTO rOBOPUT O TOM, YTO YaCTOTa JIbIXAHMS
JTOJKHA KOHTPOJIMPOBATHCS B
ONpEIEICHHBIX MPEJeIax U UrpaTh BaXKHYIO
poJib B OMNPEACICHHH  YPE3MEPHOTO
yBeauueHuss  MP,  ocobernHo  korma
JbIXaTeabHash KOMIUIAGHTHOCTh  HU3Kasl.
Ora ¢dopMmyna MOXKET JIerKo YIPaBlATb
HacTpoiikoit MV y nocrenu GOIBHOTO TIpH
MaHHUITYJIUPOBAHUHU YaCTOTOM JbIXaHUS IS
nojjaepxanus nocrosHHoro pHa (okoso
7,25) m PaCO2Y mnanmueHToB mocie
OCTAaHOBKM CepJilla TOJbKO HECKOJIBKO
napaMmeTpoB, cocTaBisironuX Gopmyny MP,
ObLTM HE3aBUCHMO CBSI3aHBl C TUIOXUM
ucxoaom u VILI, B To Bpems Kak Jipyrue He
obumn (Hampumep, Vt u PEEP) [43]. Oro
TOBOPUT O TOM, UYTO HEOOXOIUMO
coOJII0/1aTh OCTOPOXKHOCTH MPH HACTPOUKE
napamerpoB HMBJI Tonpko nHa MP, n
HEO0OXO0IUMBI yOeIuTeNbHbIE
JI0Ka3aTelIbCTBa €€ peajJIbHON KIIMHUYECKOU
MOJIG3HOCTH Yy  TOCTeNIM  OOJILHOTO.
CornacHoO MMEIOUIMMCSL Ha CETOJHSIIHUI
NeHb JaHHBIM, Yy TMAIMeHTOB TIOCIe
OCTaHOBKHM CepACYHOM nestenbHOCTH MP
noibkHa ObiTh Hke 17 JIxk / wmuH,
MpUHUMas BO BHMMaHue Ap M 4YacTOTy
neixanus [41, 42].

[IpaBuno ceapmoe: OKCHUT€HALUA
NOJDKHA OBITH TOYHO  HAIEJIEHAa Ha
HOPMOKCHIO. OxcureHauuyst  ABIIAETCA

KJIFOUEBBIM MTapaMETPOM JJIi MOHUTOPUHTA
MAlMEHTOB IOCJIE ACUCTOJINH, HUBEIHUPYS
pasBuTHe unieMuu-peneppysuu u
okuciauTenbHoro  crpecca  [45]. Kak
TUIOKCEeMUs, TaK W TUIEPOKCEMHUS
UACHTUOUIMPYIOTCA  KaK  BO3MOXKHBIE
HeOJ1aronpusaTHbIE (PaKTOPBI, BIUSIOMINE HA
ucxon 3aboneBaHus. [Hmokcemuss mpu
MOCTACUCTOJINYECKOM CHHIPOME JIEHCTBYET
MyTeM H3MEHEHHs MO3TOBOIO a’3pOOHOTO
MeTabonu3Ma, KOTOPBIA, €CIM €ro He
BOCCTAaHOBUTB, IPUBEJET K IOBPEKICHUIO
HEHpOHOB M TuOenu kietok. HampoTus,
TUIIEPOKCEMUSI ~ MOXKET  IPHUBECTH K
YBEIMUYEHUIO TPOU3BOJACTBA  AKTHUBHBIX
¢dbopM KuCIIOpOJla B MHUTOXOHIPUAX MU
OKHUCJIUTEIBHOMY TOBPEXKICHUIO KJIETOK
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TOJIOBHOTO MO3Ta U, MO-BUAMMOMY, TaKXKe
BIMSSI Ha HCXO0HIbl 3abojeBanus [29].
[Topor, OTBETCTBEHHBIN 3a TUIIOKCHYECKOE
[IOBPEXKICHUE  HEWPOHOB,  €IIE  HE
ompeneneH, u 10 cux nop PaOz oOGwkrdHO
ycraHaBiuBaica Oomee 60 MM  pT.CT.
[46,47]. CorylacHo  BBIBOJAM  Ha
cerogHsHUMN AeHb, PaO2 70—-110 MM pT.cT.
MpEJICTaBIsIeTCsl  pa3yMHBIM Yy  3THX
OOJIBHBIX.

[IpaBuiio BOCbMOE: YTJIEKUCIIBIN ra3
JOJDKEH HAXOJUThCS B Mpejenax HOPMBIL.
Ponb 3HaueHus yrieKUcIoro rasa 4acro
HEJIOOLICHUBAETCS Yy  MAlHUEHTOB B
MOCTACUCTOINYECKOM nepuoe.
['unepkanHus W TUIMOKAITHUS BPEIHBI IS
Mosra. U3menenune PaCO2 MoxeT mupoko
BIIUSITH HAa M3MEHEHUS BHYTPUKIECTOYHOTO
pH, wMerabosm3M u TOTpeOHOCTH B
KHCJIOPO/IE, B TOM YHCJIE€ B TOJIOBHOM MO3TE.
l'umokanHusa oTBeyaeT 3a IHepedpaIbHYIO

BAa30KOHCTPUKIUIO u HUINEMHUYCCKOC
MOBPEXK/ICHHE, nepexoIsiee K
aHa’poOHOMY MeTaboIn3My u
aAKTHUBHUPYIOIIICE CHUCTEMHYO

BOCHAIINTENbHYIO peakuuio. C  napyroit
CTOPOHBI, THIEPKAIHUS MOXET BbI3BIBAThH

Ba30IUJIATALIUIO u CIOCOOCTBOBATH
CHMKEHHIO MO3rOBOTO KpOBOTOKa [29].
Xots HEKOTOPBIE HCCIIEI0BATEIIN

OPEIUIOKKIN  HCIOJIb30BaTh  YMEPEHHYIO
runepkanauio (PaCO2 50-55 MM pr.cT.) 11t

ylydimieHus okcureHanuu wmosra. llo
CPaBHEHUIO c HOPMOKAaITHUEN,
nosellieHHBIEe  ypoBHM PaCO2  moryr

MPUBECTH K CHIDKeHHIO pH ¥ yBenuunTh
PHUCK pa3BUTHUSI HEOIArOMPUATHOTO UCXOJIA
[48]. CnenoBarenbho, n3menenus PaCOy, a
TaK)K€ UCKYCCTBEHHAs] BEHTHIISAIUS JICTKUX
BO BpPEMsI H [TOCJIC OCTAHOBKH CEPIla MOT'YT
BJIMSITh HA YPOBHHU YTJIEKUCIIOTO ra3a u pH
M 3aIlyCKaTh MEXaHW3MBbI, CBsI3aHHbIC ¢ pH,
MOTPEOHOCTHIO KJIIETOK U BHICBOOOKICHUEM
KaTeXOJIAMHUHOB, YTO BJIHMSET Ha WCXOJL.
CormacHo JMTEPaTypPHBIM JTAHHBIM,
sgayeHne PaCO2 B quanasone ot 35 no 50
MM pT.CT. MPECTaBISACTCS
MPEANOYTUTEIHHBIM [29].

[lpaBuio jgeBsToe: TeMmIiepaTypa
TeJIa MOXET BJIMSTH Ha (DYHKIHIO IBIXaHHUS.

Ponp perynupoBaHus TemmepaTypel Y
MALMEHTOB IIOCJIE OCTaHOBKM  cepAla
CTaHOBUTCS Bce OoJiee OYEBMIHOM, HO ee
BIIMSIHUE HA  HACTPOWKY  IapameTpOB
BeHTWISIIMM W ra3oo0MeHa Bce elle
ocraercsi HedacHbIM. CoOIVIacCHO JaHHBIM
JTUTEpaTyphl, TUIOTEPMHUSI TPU LEJIEBOM
temneparype 33°C He npuHeciia Nojb3bl 110
CpPaBHEHHUIO C 11eJIeBOM TeMieparypoi 36°C
[49]. LlenenanpaiieHHasi TUIIOTEPMHUS TIPU
temneparype 33°C ¢ mocCIeayromum
KOHTPOJIUPYEMBIM COrpeBaHUEM HE
CHU3WJIA 6-MECAYHYIO JIeTaJbHOCTb IO
CPaBHEHHUIO C IEJIEBOM HOPMOTEPMUEH.
Temnepatypa Tena SBIIETCS
MOTEHIMATLHBIM (PAKTOPOM, BIHUSIOIIUM Ha
ra3oo0MeH, TMpuU OSTOM PaCTBOPUMOCTH
PaCO; yBenmuuBaercs mpu 0ojee HU3KUX
Temmneparypax. UTto kacaeTrcs KHCIOpoja,
HEJaBHEE MCCIEAOBAHUE HE BBIIBUJIO
CYIIECTBEHHBIX PA3IMUYUi B MOPOTOBBIX
3HAUEHUSAX KUCJIOPOJA, CBSA3AHHBIX CO

CMEPTHOCTBIO, MEXIY 3HAYCHUAMU
TUIIOTEPMMM W HOPMOTEPMHUH,  4YTO
[103BOJISAET MIPEANIOIOKHUTD, 4TO

THIIOTEPMHESI HE YIIy4IIaeT IepeHOCUMOCTb
kucaopona [50].

Bnusiaue Temmeparyphl  SIBISICTCS
OTHOCUTEJIbHO  HE3HAYUTEIbHBIM,  €CIH
MEpPTBOE MPOCTPAHCTBO HE YBEITMYMBACTCSI.
Otn  a¢pdekTel  Temmeparypbl  ObLIM
WCCIIEZIOBAaHBl C TOMOIIBIO  YpPaBHEHUS
BEHTWJSIIUM  aJIbBEOJSIPHOTO  MEPTBOTO
npocrtpancta: (PaCO2 —end-tidal (et) COy)
/ PaCOg, re peryaupoBaHUe TEMIIEPATYPbI
npu 33° C npuBoauiio k 0Oojiee HU3KUM
ypoBHsiM EtCO2 u Gonee BBICOKOH moie
QJIbBEOJISIPHOTO MEPTBOTO IPOCTPAHCTBA I10
cpaBHeHHIO ¢ 36°C mpu aHAJIOTMYHOU
MUHYTHOW BEHTWISLIUU JIETKUX. OTOT
3¢ (HeKT MOKET ObITh O0BSICHEH CHUKECHHEM
JeroyHol mnepdy3un u3-3a TMOBBIIICHHOU
Ba30KOHCTPUKIINY, 4To TaKxKe
COOTBETCTBYET 00JIe€ BHICOKMM 3HAUYCHUSIM
nakrtata pu 33°C no cpaBHeHuto ¢ 36°C
[51]. ¥V mammeHTOB, KOTOPBHIE OCTAIOTCS B

KOMe ocie OCTaHOBKHU cepaua,
pEKOMEHyeTCs HEIPEPBIBHBIN
MOHUTOPHMHI  TEMIEPATypsl  sAApa U

npoduIaKTUKA JIUXOPATKH (OTIpeaesseMoi
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Kak temmeparypa > 37,7°C) B TeueHHne HE
MeHee 72 4. Jloka3aTenbCcTB HEIOCTaTOYHO,
YTOOBI PEKOMEHI0BaTh W HE
PEKOMEHI0BaTh KOHTPOJIb TEMIIEpaTyphl HA
ypoBHe 32-36 °C unu paHHee OXJIaKICHHE
1OCJie OCTAaHOBKH cepaua [52].

[IpaBuno necaroe: reMoauHaMUKa
JOJbKHA OBITH CcTa0WIBHOU. | 'eMoinHaMuKa
MpeJICTaBIseT COOOM elle OJHY BaKHYIO
4acTh JJIS ONTHMM3ALUUA MEXaHUYECKOU
BEHTWJIALIMM JIETKUX. [IpoTexkuns apixanus,
BBEJICHUE Ba30MPECCOpOB, HWH(GY3NOHHAS
Tepanus, TeMIlepaTypa Tejaa MOTyT BIUAThH
Ha FeMOJMHAMUKY U HUCXOJ Yy OOJIbHBIX C
[IOCTAaCUCTOJIMECKUM CUHIPOMOM.
BenTumsius c MOJIOKUTEITLHBIM
JABJICHUEM MOJKET BIIMATH HA JIETOYHBIN
KPOBOTOK M PAaCIpEICICHUE, TEM CaMbIM
yXyAlasi CepACYHO-COCYAUCTYIO (PYHKIIHIO
u razoobmeH [52]. JeicTBUTENBHO,
anmapatr WBJI nomxkeH OBITh HacTpoeH
TakuM  00pa3oMm, 4YTOOBI  0O€CIeYuTh
JOCTaTOYHOE BpeMs  BbIOXA, YTOOBI
OTPAaHUYUTh  pPa3BUTHUE JIUHAMHUYECKOMN
runepuHdsaun, a Takke 3¢pdexktsl PEEP,
9TO0BI HM30EKATh CEePACUHO-COCYTUCTOTO
KOJIJIarca, 0COOEHHO y MAalMEeHTOB IOCIe

ocTaHoBKkM  cepana [53]. Baenenwue
UH()Y3UOHHBIX pacTBOpOB JUTS
BOCCTAHOBJICHHS KOHEYHOT'O

JMACTOIMYECKOTO o0BbeMa MOKET OBITh
paccmotpero npu Hanumuuu PEEP, ecnu
BO3HUKAKOT COINYTCTBYIOIIUE HApPYLICHUS

COKPaTUMOCTH  JIEBOTO  JKEJIyJ0YKa H
cepaeyHoro  BbliOpoca.  Basompeccopsl,
WHOTPONBl ~ Takue  Kak  aJpeHaluH,

NO00yTaMUH WU MUJIPUHOH, MOTYT OBITh
WCIIOJTH30BaHbI TUTSt TOIepKAHUS
CepJICYHOT0 BHIOpOCA MOCIE ONTUMHU3ALNN
pacxoja xxunkoctu u Hactpoitku UBJI [53].

BbIBO/IbI
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UHIUBUIYAJIU3ALINA BBIFOPA HTH®Y3UNOHHOM TEPAIIUU
(OB30OP JIMTEPATYPBI)

Byrepunuek A.1O., KonecnukoB A.H., I'epactoBckuii A.B.
I'ocynapcrBennast 06pazoBaTenbHasi OpraHu3alus BbICIIEro NpoecCUOHATBLHOTO

oOpa3oBaHus «JloHELKUI HAlMOHAJIBHBIA MEAUIIMHCKUI YHUBEPCUTET UMEHU M.
I"'opbkoroy, r. Jloneux, JIHP, PO

Pe3rome. MH]y3roHHAs Tepamus U TSKESIOO0IbHBIX MAIUCHTOB SABJISCTCS CaMbIM
pacipocTpaH€HHBIM CIIOCOOOM  JICUEHHUS, HO BCE JK€ C OOJNBIIUM KOJIMYECTBOM
NpOTHBOpEeuYnii. BbulM TpoBelneHbl pa3iuYHbie WHQPY3HMOHHBIE CTpPATErHd Ha OOJBIIIOM
KOJIMYECTBE MAIIMEHTaX, HO BCE JK€ HET TOYHBIX JIAHHBIX, 3aCTABUBIINX MPUMEHUTH 3TO BO
BpaucOHYI0 MPaKTUKY N0 BceMy MUpPY. Kax/Iblii malnueHT uMeeT CBOW aHaMHE3, MO3TOMY
CIMHBIA TIOAXOA BpSAI JIM TpPHHECET TMOoJb3y. I[lodTOMy peaHMMaToJoTH JOJKHBI
BHUMATEJIbHO OTHOCUTCS K T[IOKa3aHWSIM, IeNIsAM, MPOJODKUTEILHOCTH, O00BEMY,
KOHIICHTPAIINH, TUITY KUJIKOCTH ¥ BBIOMPATH IMEPCOHAIBHBIC CTPATETUN UH(PY3UH, a TAKKE
OLICHUBATh PHUCK WM TMO0JIb3y. HeoOXoAMMO OTMETHUTh, YTO COBPEMEHHBIC OTICIICHHSI
WHTECHCUBHOW TEparyy MPEIOCTABIISIOT pa3HOOOpa3HbIe MaHHBIC O TMAIMCHTAX, HAIPUMED,
aHaJIM3bl KPOBH, YJIbTPA3BYKOBOE HCCIICIOBAHNE, NHBA3UBHBIC U HEMHBA3HUBHBIC H3MEPEHHUSI
TeMOJUHAMHUKA ¥ JBIXaHUS W JPYTHE HWCCIICIOBAHMS, ITOMOTAIONINEe KOPPEKTUPOBATH
nedyeHne. B aTo#l crathe pacckaspiBaeTCs O (U3HOJIOrHYECKHUX APQPeKTax KHIKOCTH,
TeTePOTreHHBIX JICWCTBHUSX OJHOTO M TOTO JKE€ pacTBOpa HA TMAIMEHTOB C OJIHHUM
3a00JI€BaHUEM.

Knrouesnte cnosa: unghyzuonnas mepanus, UHOUBUOYAIbHBLE CNOCOObL JIEUEHUS,
NnepCcoHANU3aAYUsL MeEMo008 mepanuuu

INDIVIDUALIZATION OF THE CHOICE OF INFUSION THERAPY
(LITERARY REVIEW)

Vugernichek A.Y., Kolesnikov A.N., Gerastovsky A.V.

State educational organization of higher professional education «Donetsk National
Medical University named after M. GORKY», Donetsk, DPR, RF

Summary. Infusion therapy for seriously ill patients is the most common method
of treatment, but still with a lot of contradictions. Various infusion strategies have been
carried out on a large number of patients, but still there is no exact data that forced it to be
applied in medical practice around the world. Each patient has his own medical history, so
a single approach is unlikely to benefit. Therefore, resuscitators should be attentive to the
indications, goals, duration, volume, concentration, type of fluid and choose personal
infusion strategies, as well as assess the risk or benefit. It should be noted that modern
intensive care units provide a variety of data about patients, for example, blood tests,
ultrasound, invasive and non-invasive measurements of hemodynamics and respiration,
and other studies that help correct treatment. This article describes the physiological effects
of fluid, heterogeneous effects of the same solution on patients with the same disease.

Keywords: infusion therapy, individual methods of treatment, personalization of
therapy methods
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AKTYAJIBHOCTD

Wudy3nonHas  Ttepamusi  HUrpaer
OTPOMHYIO poIb B JICYCHUU
TSDKETIOOO0JIBHBIX — MAllMEHTOB, I03TOMY,

MO3TOMY BO3HHUKJIA HEOOXOIHUMOCTh B
WHJIMBUIYAIbHOM TIOAXOJE JICUEHUs s
Ka)XJIOT0 TMalleHTa, YTOObl €ro HIaHChl Ha
BBI3JIOPOBJICHHE OBUIM MaKCUMAJIBHBI C
MHUHHUMAJIbHBIM KOJIMYECTBOM OCJIOKHEHUH.
LEJIb PABOTHI
[Tpoananu3upoBaTh HEOOXOAUMOCTb
WHJMBUIYAIBHOTO TMOAXOAa K KaXIOMY

MAUEHTY c aKLEHTOM Ha
pacrnpocTpaHEHHbIE 3a00JeBaHUs B
WHTEHCUBHOW TEpaInu.

MATEPUAIJIBI U METO/1bI

B pabote ObutM IpoaHaIu3HpPOBaHbI
Hay4YHbIC pa0OThI, KAK OTEYECTBEHHBIX, TAK
1 3apyOexXHBIX YYEHBIX, a TaKKe yueOHbIe
nocoOust 1 MOHOTpapuH.

PE3VJIBTATBI U OBCYXJIEHUE

Wndy3nonnas Tepanus
MpPUMEHSIETCS TPH Pa3IMYHBIX CTEHEHSX
I0Ka, IIOTEPe OOJILIIOT0 KOJIMYECTBA KPOBH
WIH OJKUIKOCTH, OXKOTax, OTpPaBICHUSX,
aJIKaJI03e, alu103¢, HOHHO-3JICKTPOIMTHBIX
nucOamancax. Yame Bcero OOJBHBIX C
«OIMTHAKOBBIM)Y JTIUAarHO30M nevar
aQHAJIOTUYHBIM METOJIOM H CIIOCOOOM, HO Ha
caMoOM JIeJie Tak JieJiaTh He CTOUT, TCUCHHE
00JIe3HU PA3NUYHO y KaKIOTO 4YellOBEeKa,
Beb  YPOBCHb W  HHPHUIMPYIOIIHEC
OpraHU3MBbI pa3INYHBI, KaK
MTPOJIOJIKUTEIILHOCTD " pa3BHUTHE
3a005eBaHUs, OCOOCHHOCTh WMMYHHOTO
OTBETA, a TAK)KE HAIMYUE COMYTCTBYIONINX
XpoHHYecknx 3aboneBanuii. Kak m3BecTHO
npu  HMHQY3MOHHOM  JICUCHUH  BBOJST
BHYTPUBEHHO JIEKapCTBEHHBIE CPE/ICTBA,
BIUSIONIME HA  CEePACYHO-COCYIUCTYIO,
UMMYHHYIO, KEITY0YHO-KUIIEUHYIO,
MMOYCYHYI0 CHUCTEMBI, IOATOMY IKHUIKOCTH
JOJKHA OBITH oTpeieIeHHOM
KOHILEHTPALUU U 00bEMOM.

B omHom wuccienoBaHuu  OBUIO
JIOKa3aHo, 4YTO OOBEM JKMAKOCTh Ba)KEH,

JOKa3alil, 4TO HEOOXOIHWMO ONpPENeNsTh
ONTUMATBHBIA  00BEM  KHUJIKOCTH IS
onTUMU3aMU padoThl cepAla u nepdysuu
TKaHEH. Onnaxo Habr01amach
3HAYUTENIbHAsA BapualeIbHOCTh 00beMa
HCMOJIb3yEMOM JKUIKOCTH st
onpeneneHuss peakuuu: ot 4 mo 20 mu/kr
wi ot 100 o 1000 mu. Bnusitaue oobema
KHUJKOCTH OBLJIO HEJAaBHO HCCIEI0BaHO
rpynnoi  yuensix [16]. BoceMupaecsatu
ManyMeHTaM B TEUEHUE 5 MHUHYT BBOJWIH
YEeThIPE PA3IMYHBIX 00beMa >KuIKkocTH (1,
2, 3 u 4 MII/KT KpucCTauIonoB). M3mepsinu
CpeliHee CUCTEMHOE JaBJICHUE HAITOJTHEHHUS,
SIBJISTIOLIIEECS Mepoi 3¢ pexTUBHOTO
BHYTPHUCOCYIUCTOTO HaIlOJTHEHUS
HE3aBHCHUMO OT cepAeuHoi GpyHkuuu. beuio
OTpEJNIeJICHO, YTO METOJ TOYEH, KOorja
UCXOJHBIA ypoBeHb yiyudmaics Ha 14%,
T.€. MUHUMAJIbHBIH 00BbeM ObLT 4 MiI/KT [4].

Heo0xomuMo MOMYEepKHYTh, YTO J103a
KUJIKOCTEH  BIMSICT  HA  BEIUYUHY
cepaeunoro BwiOpoca (CB), mostomy

ompeneseHHas JOJisi TAIMEeHTOB OyJer
pearupoBatb Ha BBEICHHUE IKUIKOCTH.
Pazauunsa B 00beMe BBOOMMOM KHIKOCTH,
HEOOXOIMMOM IS JIOCTYKCHHUS
MOJIOKUTEIBLHOIO OTBETA, OOJILIIION 00BLEM
BBEJCHHOM JKHMIKOCTH BIIEUET 3a CO0Oi
CepbE3HbIE MOCTEACTBUS, @ HEIOCTATOYHBII
00BEM HE BBI3OBET CEPJIEYHO-COCYAMCTHIX
3a00J1€BaHU, HO U HE YJIy4YIIUT oOIIee
COCTOSIHUE MMaIeHTa. [Ipoueccel
3a00J1€BaHUs TUHAMUYHBI, a UX PEaKIUs Ha
KUJKOCTh CO BpPEMEHEM HU3MEHSETCH.
Kugkocthb crocobOHa MMOBEIIATH
BHYTPHUCOCYIUCTOE CONPOTHUBIICHUE,
yBEJIMYUBaATh cepiaeuHblii BboIOpoc (CB),
neppy3ur0 KOHEYHOCTE H  OpPraHoB,
KOPPEKTUPOBATH (bU3HOTIOTHYECKUI
nucbananc. I[losromy mocne BBeACHUS
KUJKOCTH HEOOXOIMMO BECTH KOHTPOJIb 32
apTepUaIbHbIM JIaBIICHUEM, HACBIIIEHHEM
KpOBH KHCIIOPOJIOM, JIAKTATOM,
YIJIEKUCIIBIM Ta30M, KHUCJIOTHO-IIETOYHON
COCTaBOM KPOBH M TIOKa3zaTrenu (yHKIMH

0COOEHHO y reMOJMHAMMYECKH  IOYEK.

HecTaOWIbHBIX manueHtoB [1, 2]. B HeoOxoaumo YIOMSIHYTh 00

COOTBETCTBUM C HEJABHUM OOJBIIMM  ONTUMAJIBHOW  CKOPOCTH,  JUIS  JIMILI,

oOcepBallMOHHBIM  HccliefloBaHueM [3], pearupyroumx Ha U3MEHEHHE >KUJKOCTH B
MOJIOJBIE YUEHBIE
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OpraHu3Me, OHa UIPaeT O'POMHYIO POJIb U
cocraiasier 30 wmuHyr. Tak kak 1npu
OBICTPOM BBEJICHUH JKUAKOCTH YBEIUUUTCS
BEHO3HBIN BO3Bpar, KOHEUYHBIN
JMACTOINYECKUI 00beM IIPaBOTo
kKelmynouka. MeuieHHas ke  CKOpPOCThb
UHQY3UH  BBI30BET  IIPOTHBOIOJIOKHBIE
s¢dexTs! u Oyner menee 3 dexTruBHa.

CocraB u XapaKTepUCTHKA
pacTBOpOB, IPUMEHSIFOIINXCS TUIst
WH()Y3MOHHOW Tepamuu, pa3iaudeH. Tak,
HecOaTaHCUPOBaHHbIE  KPUCTAJIOUTHBIC
pacTBOpEI coziepxar BBICOKHE
KOHIIeHTpauuu xjopunaa Hatpus (0,9, 0,45,
3% u t1.40) u umetor pH Humxe 6,0.
COanancupoBaHHbIE KPUCTAJIJIOUTHBIE
pacTBopbl OydepusyroTcs aHHOHAMH U
NPUOIMKEHBI 1T0 KOHIIEHTPAIIUH K IUIa3Me,
HO UX OCMOJIIpHOCTh HMXe. VccrnenoBanus
[IOKa3bIBAIOT, YTO BHICOKHE KOHILIEHTPALUU
XJopuia B (PU3MOIOTHYECKOM paCTBOpE
IpU HUCHOJB30BaHUM Yy MALUEHTOB C
MIOYEUHOH HEJOCTATOYHOCTBIO  BBI3OBET
CY’KEHHUE IOYEYHBIX COCYJIOB U CHI)KEHHE
[IOYEYHOT0  KPOBOTOKA U CKOpPOCTH
KITyOOYKOBOW  (MIIBTpaliK, BO3HHUKAET
TUIEPXI0OPEMUYECKUN alua03.
CnenoBatenbHoO, JUIs YBEIMYEHUS
BHYTPUCOCYJUCTOTO  o0beMa  ClledyeT
HCII0JIb30BaTh PAcTBOpP cOaNaHCHPOBAHHBIX
KPUCTAJVIOUJIOB, a HEe (U3NOJOTHYECKUI
pacTBop.

Kommonznpl 1o CpaBHEHHIO €
KpuctamionamMmu Oosiee dPGEeKTUBHBI s
YBEJIMUEHUS KHUJIKOCTH B  COCYIUCTOM
pycie W JOJdbIIE  OCTAalOTCS  BO
BHYTPHUCOCYJUCTOM IIPOCTPAHCTBE, BO BCEX

OCTAJIBHBIX CBOMCTBaxX pas3jIMuMi  HET.
CnenoBarenbHO,  KOJUIOWIBI  JOJIKHBI
BBOJUTHCS  TOJBKO  TIOCIE  BBEACHUSA
KpUCTAJJIONI0B. PacTBOpel Ha OCHOBE
KpaxMajga 4YacTO  BBI3BIBAOT  OCTPOE
MOBPEXKICHUE TIOUEK M KOAryJIONaTHH, YEM
pactBopsl  kpuctauionyioB  [7].  Ilpm
[IPOBEACHUU VICCIIEJIOBAHHUS TUISL
OoOHapyXEeHHs Pa3HUIBI MEXIY

KEJIAaTHHOM M KOJUIIOMJaMM I1OKa3ajo, 4TO
HET HUKaAKUX paSHHqI/Iﬁ WJIH, KINHUYCCKU

aJJIepru4ecKue peakuuu npu
HCIIOJIb30BAHNUU JKEJIATHHA, CBA3aHHOIO C
MOYEBMHOM, 4YeM TMpU  [PUMEHEHHUH

MOJU(DHUIIMPOBAHHOTO KHUJKOTO JKETaTHHA
[8].

IIpun BBEJCHUU pactBopa
YeJI0BEYECKOro albOyMHHA MalMEeHTOB C
yepenHo-mMo3roBoir  TpaBmoi  (UMT)
IIPOTHO3 peabunuranuu
HeOaronpusaTHIA. PaHbIe moyaranu, 4To
BBEJICHUE albOyMHHA TOBBIIIAET PHUCK
JeTanbHOro ucxoma, Ho B 2013 T
OBTOPHBIA «KOKpaHOBCKUI MeTa-aHaIU3»
orpoBepr 3T0T d3pdexT [5].

B JIpyrom MeTa-aHajau3a
WCCIEAOBAIA BJIMSIHUE ATbOYMHHOB JIJIsi
YBEJIMYEHUSI BHYTPUCOCYTUCTOTO 00bEMa Yy
ManueHToB ¢ cencucoM [6]. OmgHako He
ObLII0 OOHAPY)KEHO HUKAKUX JOKa3aTelIbCTB
HE00X0UMOCTH HCIIOJIH30BaHUS
anpOymuHa. Takum 00pa3oM, HET HUKAKHX
apryMEHTOB B TOJIb3Yy WJIHM BpPEJl B BEACHUE
anpOyMHHa, HO paccMaTpuUBaTh €ro Kak
CPEICTBO TEPBOHAYAIBLHOIO BbIOOpa 0e€3
0COOBIX TIOKa3aHWW K HA3HAYCHHUIO He
cienyer.

Jlanee, Ha OCHOBaHMH 3a00JICBaHUH,
4acTO BCTPEYAIOIIMXCS B pEaHUMAIlWH,
HarpuMmep, CeIcHuc, oOIIMpHbIE
a0JIOMUHANIbBHBIE  OMepaluu,  TpaBMa,
OCTpBII pecnupaTopHbIi JIUcTpecc-
CHUHIPOM M OCTPOM IOBPEKJICHUH TOYEK,
OyZner  Joka3aHo, 4YTO  moTpedyercs
pasznuuHas H(Y3HMOHHAS Teparus.

OclOXXHEHHEM Cercuca SBISIETCS
nakroanuao3. Panee ymommuHanoch, 4TO
npu BBEICHUU (U3HOTOTHYECKOTO
pactBopa 0,9% MOXET BO3HUKHYTH
SITPOT€HHBINA TUIIEPXJIOPEMUYECKUI allu103
[9], a  rumepxJiopeMusi  BbI3BIBAET
BO3pAaCTaHUE  JIETAIbHBIX HMCXOAOB Yy
MalMeHTOB C CETCHCOM U CENTHYECKUM
mokoM [10]. Tak >xe He peKOMeHayeTcs
MPUMEHSTh THApOoKcUITIIIKpaxmaisl (I'OK)
y  KpuTudeckux OonpHBIX. [loaTomy
MPEANOYTUTEIbHEE TPUMEHSATh B KAUECTBE
HayaJlbHOM peaHUMAalKU U TOCIEIYIOIIEro
JIeYCHUS TEMOMHAMUYECKH HECTAOMITbHBIX

3HAUYUMBIX KpPOBOTEUYEHMH, cMepTH [7]. MAlUEHTOB cOaaHCUpOBaHHbIE
Opnnako 4acTo BCTPEUAIOTCS  KPUCTAUIOWIHBIE PpAcTBOPbl U BBOJUTH
MOJIO/IbIE YUYEHBIE
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MOKa TreMOJMHAMUYECKHEe  IOKa3aTelu
poJoJDKatoT — yinydmarbes. He  crour
3a0bIBaTh MPO BaXKHOCTh aJIbOYMUHOB JUIS
MALMEHTOB C CEIICUCOM, TaK KaK aJlbOyMHH
OnpeseNisieT  OHKOTHYECKOE  JIaBJIEHUE
IU1a3Mbl, PEryJIUpyeT T'MIPOJUHAMUKY,
TPaHCIOPTUPYET MOJICKYJIbI,
CTa0MIIM3UPYET TJIHMKOKAJIMKC, a TaKxKe
UMeeT AQHTUOKCHIaHTHBIH u
MOJIOKUTEIBHBI WHOTPONHBINA 3P (PEKTHI.
[looTomy, ecnu  TUNOBOJEMHS  HE
yCTpaHsieTe  KPUCTAUIOUAAMH,  CTOUT
HCIOJIb30BaTh YEJIOBEUECKUM aTbOyMUH.
IIppy  octpoM  pecnupaToOpHOM
muctpecc-cunapome (OPJIC) BozHukaer
BOCHAJINTENbHBIN OTEK, JIerO4Has
TUMNEPTEH3Us,  aTelieKTa3  JIeTKUX WU
Hapyllaercs ra3oo0MeH. [TanuenTa
MOJAKIIIOYAIOT K alllapary HUCKYCCTBEHHOM
BeHTwsiuu sierkux (MBJI), BcnencrBue
4Yero BHyTPUTPYAHOE JaBICHUE MOBBICUTCS
elie OoJIbllIe U BBI3OBET 33/I€PKKY COJIEH U
BoJbI [11]. B meperpy3ke ®uIKOCTbIO €CTh
[IpeUMyLIeCTBA yIIyqlleHue
reMOJMHAMHUKN U OKCHUTEHAIIUH, HO €CTh U
HEJ0CTaTKU — HapyLIEHHUE a’palluu JIETKUX,
JETaNbHBI  HCXOJA, TMO3TOMY  O0BEeM
BBOJINMOM KHUJIKOCTH CTOUT
KOHTPOJUPOBaTh. BbIOOp >KHMIKOCTH NpHU
OPJIC Toxe cmoxubli. B omHoM Meta-

aHanmse CpaBHMBAJIN 3¢ deKThI
KPUCTAJUIOMJIOB W KOJUIOMJIOB  Ha
manuenToB ¢ OPJIC, B Hem ObLIO

MIPOBEJICHO TPHU UCTIbITaHU ¢ ydacTueM 206
nauueHtoB [12]. Mera-aHanu3 nokasai,
4TO npu BBEJICHUU anbOyMUHOB
yJlydllanachk OKCUTEHALs, HO KOJIMYECTBO

BBIKHBAEMBIX MTallHEHTOB HE
YBEIUYHUBAJIOCH. Takum obpazom,
nposoauts HWBJI  cnegyer kopoTkuMmu

MEePUOIAMH, a THIl, MPOJOKUTEIBHOCTb,
7032 OJKHAJKOCTH JIOJDKHA —TOAOWpaThCs
cornacHo stuosiorun OPJIC (UMT, oxor,
MH(EKINs), COCTOSHHUIO JBIXaTCIIbHOW U
CEPJIEYHO-COCYAUCTON CHUCTEM, HAIMYUIO
XPOHUYECKHX 3a00JIeBaHUM.
AOpoMUHaANBbHAST OMepalus MOKET

CEpIAECYHO-COCYIUCTOM  CHCTEMBI, u
OKCTpEHHAas, TOcie KOTOpOH OOIbHOM
cTpajact oT BHYTPUCOCYJUCTOIO
HCTOILCHUS n3-3a KHIIIEYHbIX u
BHEKMILIECYHBIX ITOTEPB.

IIpy moaroroBke K  IUIAHOBOU

OIICpanru €CThb IIPOTUBOPCHUUA. HCKOTOpBIM
ManueHTaM 3alpeiiacTCsa MHUTbh BOAY 3a 2
Jaca OO0 omnepanvyu W IpHUHUMATh UMY C

MOJIYHOYH, 91O POBOIUPYET
o0e3BOKMBaHWE, HapylleHHEe OajaHca
AIEKTPOJIUTOB, Jake TIPH BBEICHUU
KOPPEKTUpYIOIleH ruaparanuu. Takxe

BOBpEMs OIEPAIMU U 110cjIe OyAeT BBEIECHO
OKOJIO 7 JIUTPOB >KUAKOCTH, YTO YBEIHUUT
Maccy Tena Ha 2-7 KI, CIPOBOLMPYET
ocloXHeHus. Jlpyrue ke NalMeHThl, He
CIIEAYyIOUIME TAaKOMY CLIEHApHUI0, HUMEIOT
HEJ0CTaTOK BOXBI Bcero 2,5% OT Macchl
Tesa. B Hacrosiee BpeMs MMEETCsl MHOTO
CIIOPOB O MPHUMEHEHMH Ba30IPECCHUHA C
BBOI[I/IMOﬁ KHUAKOCTBIO, TIOTOMY 4YTO TaKasd
KOMOMHAIMsI, BO3MOXHO, IOHU3UT 00BEM
BBOJAUMOM kuaAKocTU. COIVIaCHO paHHEMY

MCTa-aHAJIN3Y, IMoCpeCaACTBOM
HCIIOJIb30BAHHA  Ba30IIpeCCHMHA  yAaJl0Ch
YMCHBIINTL  KOJIMYECTBO  KCIIYAOYHBIX,

KHMILIEYHBIX U TOYEYHBIX OCIIOKHEHUH, HO
MO3JHUE METa-aHaJIU3bl ONPOBEPIVIA 3TO,
HO HM B OJHOM He OBUIO MpeACTaBICHO
JAHHBIX 0 IIOCJIEONIEPALIMIOHHOM
yOpaBiIeHUH  HHPY3MOHHOM  cHUCTEMOM,
KOTOpBIE U MOTJIM OBl ONpPEEeTUTh UCXOI.
Jlyumie Bcero HCMOIb30BaTh KOJUIOWIBI,
IOTOMY 4TO YIIy4ILIAeTCs
MUKPOLMPKYISATOPHBIN KpPOBOTOK,
HalpsDKEHWE KHUCIIOpoZa B 3I0pPOBOH H
noBpexaeHHon TkaHsax [13]. Ho wmexny
(GU3MONOTHYHEIM U cOaNaHCUPOBAHHBIM
KpUCTAJJIOUJIHBIM ~ pacTBOpaMH,  JIy4llle
BbIOpaTh BTOpPOM BapuaHT, TaK Kak
MUHEPATU3UPYIOTCSl KUCIIOTHO-IIEIOYHbIE
U DJIEKTPOJIMTHBIE HapylieHus [ 14].

[Ipu TpaBMe nake HpHU CHUIBHOM
KPOBOTEUEHUH PEKOMEHAYIOT BO BpEMs
peaHuMaIuu OTrpaHUYNBaTh
BOCCTAHOBJICHHE 00BEMa >KUAKOCTH, HO B

ObITh  TUIAHOBOM,  KOTJa  KHUIIEYHUK KayecTBE pacTBOpa IPUMEHSATh CTOUT

MalyveHTa NPEeABapUTEIbHO  KPHUCTAJUIOMIBI, TaK KaK KOJUIOMABI He

MMOATrO0TaBINBAIOT, OLEHUBAIOT COCTOSHHE YBEIMYMBAIOT IIPOLIEHT BBDKUBAEMOCTH
MOJIOABIE YYEHBIE
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MMAIMEHTOB. JlanHas PEKOMEHTaIUs
COCTaBJICHAa [0 AaHAJIU3y  COCTOSIHUS
MMalueHTOB, MIPOJIOJDKUTEITLHOCTH

HaXOXJCHUS B OOJBHUIIC U CKOPOCTH
peaduIUTaIIH.
Wudy3nonHas Tepanus BIUSET Ha

UMMYHHYIO, CepAeUHO-COCYTUCTYIO,
JbIXaTeNbHYIO, MUIIEBAPUTENBHYIO,
BBIICTIUTENIbHYI0  cUCTeMbl.  JKuaKocThb

BBOJISIT B OPTaHU3M IallMEHTa B OCHOBHOM
JUIE TIOBBIIICHHUSI CPEIHETO CHUCTEMHOTO
JABJICHUS, KOTOPOE TMOBBICUT CEPACUHBIH
BeiOpoc (CB), cpennee aprepuanbHOE
JaBlICHHE, MUKPOIMPKYISITOPHBII
KPOBOTOK, a’pOOHBIA MeTaboIu3M, TeM
CaMbIM yITydInas paboTy OPraHOB H CHCTEM.
OjiHaKo He Bcerjia Bce MPOUCXOUT IO ATOM

nocienosarenabHoctd.  Hampumep, npu
cercuce u3-3a MUTOXOHIPHAJIEHOU
TUCQYHKIMM, Jake NpU yBEJIUYECHHE
a’pobHOro  Meraboim3Ma,  TUIIOKCHS
coxpanurcda. Ilpu cemncuce Taxxke d9acro
BCTPEYAETCS MHUKPOCOCY IUCTast
HE/I0CTaTOYHOCTb, HI09TOMY Jaxe

MOBBIIIEHUE apTEpUAIILHOTO JABJICHUS U
KpPOBOTOKA, YJIy4lICHUs Mepy3un TKaHeh
He mnpousoiizer. B cnenyromem npumepe
KOJMYECTBO KHUCIOpOJa YBEIMYUIOCH B
KpPOBSIHOM pyclle, HO U3-3a OTE€Ka TKaHEl,
OpraHbl He MoJy4yaT HEOOXOAUMBINH 00beM
raza. [lpu pnurensHOM rTHnonepdysuwu,
HampuMmep, MpH KaHaJIbLIEBOM HEKpPO3e
COXPaHHUTCS ocTpas oveyHast
HEJ0CTaTOYHOCTb, HE3aBUCHMO oT
ycTpaHeHHs ocTpoi ¢azbl moka [15].
Heob6xomumo IMOHUMATh, 49TO0
MH(}Y3HMOHHOE JIeYeHHUE HY>KHO NMPUMEHSTh
MIPU KPUTHUECKOM CHUKEHHH >KUJIKOCTH B
OpraHu3Me U BbIpaXEHHOU runonepdys3uu
TkaHeil. Tem He MeHee, YBEJIHMYCHUE
BHYTPHCOCYJUCTOTO 00beMa Oecrose3Ho
IIpY IOYEYHOM HEKpo3e. Takxe cepAedHbIN
BBIOPOC M YBEJNMYEHHBIH JAMype3 He
COTJIACOBaHHBI MEXJy co0oH, a HHOorna
yBesmmueHnue CB u kucnopona He npuHecyT
HUKAKUX TIOJIOKUTENBHBIX pPEe3yJIbTaTOB
[16]. B uccnenoBanue y OJHOW TpYIIIbI
MAUMEHTOB B KPUTHUECKOM COCTOSTHUU IPU
YBEJIMUEHUHU YAApHOTO o0beMa
MOBBICUJIOCH KHCIIOPOJIOHACHIIIEHHE TKaHU

(56% OonpHBIX), B Jpyroi rpymme -—
MOJIOKHUTEITLHOTO pe3yibTara He Obu1o [17].
Ho »10 He o3Havaer, 4To 3TOU
MaHUMYJISAIUA UM HE CTOWJIO JeNaTh, TaK
KaK C MOMOIIBIO MOBBIIIEHHOTO CHA0XKEHUS
KUCJIIOPOJIOM TMAalMeHT He Tmomajgal B
KHCIIOpO103aBUCcUMOe cocTosiHue. Ho maxe
MIPY HOPMAaJTU3alliu CEPACUYHOTO BRIOpOCa U
OKCUTEHAIlMU, KOJIMYECTBO  JIETAJbHBIX
HCXOJIOB U OCJIOKHEHHM HE YMEHbIIAIOCh
[16]. Bce BbllienepeunciieHHOE YKa3bIBaCT
Ha TO, 4TO HEOOXOAMMO Ooyiee CIOXKHBIE
pe3ynbTarhl JUIsl [OMCKAa HAWITY4IIero
criocoba nepdy3un TKaHeH, a TAaKKe HYKHO
BECTH  HaONIOIGHHWS 32  BBEJCHHOM
KUJKOCTBIO C TIOMOIIBIO KOHTPOJsS 3a
CMEIIaHHBIM ¥ LEHTPAJbHBIM BEHO3HBIM
HaChINIEHHEM  KHuciopojgoM. OpHako B
KHCIIOPO/103aBUCUMOM 30HE u y
CENTHYECKUX  IMAIIMCHTOB  JKCTPAKIIHS
Kucinopoaa HapyieHa. [Ipu centuyeckom
IIOKE  CMOTPAT Ha  OHMOXUMHYECKHE
Mapkepbl  aHa’poOHOro  metabonusma,
HarpuMep, JIAKTaT, KOTOPBIH YMEHBIIHTCS
MpU yBEJIMYEHUH TMOJAa4M KHCIOpoAa C
MTOMOIIBIO KHUJIKOCTH, HO €r0 W3MCHCHHUS
MPOUCXOJAT  MEIJeHHO.  AHa’pOOHBII
MeTa0oJIu3M  MOXXHO  KOHTPOJIMPOBATH
MyTeM BEHO3HO-apTepUaIbHOW pa3HHIIE O
yriaekucioMmy T1asy. Ee  ymeHbieHue
03HAYaeT, YTO CEPJCUHBIN BBIOPOC CMOXKET
JIOCTaBUTh  JOCTAaTOYHOE  KOJIMYECTBO
YIJIEKHUCIIOTO ra3a K Jierkum [ 18].
HeoOxonumo TaKxKe BECTHU
HaONltoJIeHWEe 3a CEepJICYHBIM BBIOPOCOM,
eciu npu BBEJICHUU JKHUJIKOCTH,
OKCHUTEHAIUs He yIydinunack. [ljis oneHku
CB He cTouT ciequTh 3a apTepuaIbHBIM
JaBJICHUEM TOHOMETPOM, OHO HE OTpa)kaeT
Harpy3Ky XHAKOCTbIO opranm3ma. [lpu
W3MEpPEHUU apTepUaIbHOro MyJIHLCOBOTO
JaBJeHUsT OCIPEHHBIM KaTETEPOM MOKHO
MOJIYYUTh CPABHUTEILHO TOYHBIE TAHHBIE O
cepaeunom Beiopoce [19]. Takum o6paszom,
y KPUTHYECKUX TAIMEHTOB /Jsl aHalu3a
3¢ dexTUBHOCTH HMHQPY3UOHHOM Tepanuu
HY)KHO OIICHMBAaTh CEpJCYHBIA BHIOpPOC
npsSMbIM U3MepernueM. CepieaHbIi BEIOpOC
MOXXET HE YBEIUYHUTHCS TPU BBEIACHHUH
KHUJKOCTH, BO-TICPBBIX, 00BEM BBOJIUMOM

MOJIOJBIE YUEHBIE
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KHUIKOCTH Mall, BO-BTOPBIX, TAIlMEHT HE
cpearpoBai Ha NpeAHArpy3Ky H3-3a TOro,

YTO OHa pacTBOpUJIach B BEHO3HOM
cucreme. Iy Toro 4roObl pazoOparbes C
3TOM po0IeMOi, MOXHO
IPOKOHTPOJIUPOBATH KOHEYHBI-
UACTOIMYECKUN 00beM, HO OHO MOXKET He
YBEITUYUTHCS CHJIBHO Jaxe npu

3HAYUTCIIBHON TpeaHarpy3ke Ha cepjie
[20]. U3 aTOro cremyer, 4yTo CepaCUHBIMA
BBIOPOC ~ YBEJIIMYUTCS HAa  BBOJHUMYIO
KHUJKOCTh, a BCHO3HOE JaBJIICHUE HE
MOBBICUTCS, HO OHO W HE SIBJIICTCS IIEJIBIO
BBEJICHUS PACTBODA.

Eme omaum puckom wuH(Dy3un
SABJISIETCSA IIPaBOXKeEIYI0YKOBast
HEJ0CTAaTOYHOCTh, OCOOCHHO IIPH OCTPOM
pECIPAaTOPHOM JTUCTpPECcC-CHHIpoMe. Tak

Kak MpaBbIi KEITyA04YeK (IDXK)
qyBCTBHUTEIICH K YBEIIMYCHUIO
MOCTHArpy3Ke, TO BO3HUKACT JMJIATaIUs

IDK, xoTopasg co BpeMEHEM MOBIJIHAECT Ha
HAMOJHAEMOCTh JieBoro >kenynouka (JDK),
a B pe3yJbTaTe »dTOr0 YMEHBIIUTCS
cepaeuHblii BeIOpoc. OAHUM U3 COCOO0B
MOATBEPKICHUS AUCPYHKIMH  TPABOTO
KelyJ0uKa ABJISIETCS MOBBIILICHHE
LIEHTPAIBLHOTO BEHO3HOTO JaBlieHus [24].
Takum o0Opa3oM, MO BEIWYMHE BEHO3HOTO
NABJICHUST HENb3sl ONPEIENIUTh PEeaKLHUIo
OopraHu3Ma Ha BBEJIEHHYIO JKHUJKOCTb, HO
3aT0 MOXHO onpenenuts padory IDK.

Ha naHHbIi MOMEHT HM3BECTHO, YEM
0osbile 00BEM KUAKOCTH B OpraHu3Me
YEJIOBEKa, TEM BBIIIE PHUCK JIETAJIBbHOIO
ucxoqa, OCOOEHHO TpU KPUTUYECKOM
COCTOSIHMM, IIPH OCTPOM PECHUPATOPHOM
JUCTPECC-CUHIPOME (OPLIC),
centuyeckoM moke [21]. VYxynmenue
COCTOSIHUSI Y TaKMX OOJIbHBIX MPOUCXOAUT
u3-32 THUIOATLOYMHHEMUH, CHCTEMHOIO
BOCHAJIEHUSI, HECHOCOOHOCTH BBIBOAUTH
M30BITOK BOABI UYepe3 TOYKH, a Kak
CIIEICTBUE KUAKOCTh HaKalUIUBaeTcs B
MHTEPCTULIMAIBHOM IpocTpaHcTBe. Camoe
OMACHOE OCJIOKHEHHUE OTEK JIETKHUX,
npeumytiectseHHo npu OPJIC [21].

[Tpu nHdy3nOHHON Tepanmuu Bceraa
IIPOUCXOJUT TeMOJIUTISLIUS. Korga
KpUTHYECKUM 00JIbHBIM BBOAAT 500 M1, TO

KOHLEHTpaLKs TeMOrfio0MHa CHIKAeTCsl Ha
8-10%, BcnencTBUE YEro yMEHBIIACTCS
JIOCTaBKa Kuciaopoja kK Tkauam [17]. Takum
o0pa3oM, OTH JaHHBIE MOKa3bIBAIOT, YTO
MOBBILICHHE O0bEMa JKUIAKOCTH MOXKET
oKasaThb naryoHoe BIMsHHAE Ha OOJIBHOTO.

OnHo u3 OCJIOKHEHUI
WH(Y3UOHHOTO JICUYCHHUS - BHY TPHOPIOIITHAS
runieprensus (BBI), koropass BbI3bIBaeT
OpPTraHHYyl0 JTUC(YHKIHUIO, TOCPEACTBOM
HapyUIeHHs] TeMOAMHAMUKY WIH niepPy3un
opranos [23]. BBI" Bctpeuaercs y 20--30%
KPUTHUYECKHX OOJBHBIX IPU NOCTYIJICHUH B
6onbHUIly, a y 50-70% manueHToB MOKET
pa3BUTbCI BO BpeMsi TMEPBBIX JHEH
HaXOXJCHHUS B peaHUMAIUU. Takum
obpazoM, HE0OOXOAMMO  CJICAWTh  3a
BHYTPUOPIOIIHBIM JaBJICHUEM npu
BBEJICHUU 00JIBIIIOTO KOJIMYECTBa
KHUJKOCTH.

W3 BbIIIETIEPEUNCIIEHHOTO CIIEYET,
9TO  JUIS  JICUYCHUS  IAUCHTOB B
KPUTUYECKOM COCTOSIHUHM WJIH C CEICHCOM
HE00X0IUMO IPUMEHSTD
cOanmaHCHUpPOBAaHHBIE PACTBOPHI, TaK Kak
YMCHBIIUTCS BEPOSATHOCTh BOSHHUKHOBCHHSI
OCTPOrO0  TOBPEXKIEHUS  MOuYeKk. A
¢dusmonornueckuit pacteop 0,9% akryaneH
JUIS TAIMEHTOB C THUMOXJIOPEMHYECKUM
ankano3zoM. [lonoxurenvHble  (QyHKINUU
aibOyMUHa Bce elle MoJ] BOIIPOCOM, HO BCe
xKe OKa3bIBalOT MOJIOKUTEIBHOE
BO3/ICHCTBUE HA MAIMEHTOB C CENTHUYECKUM
IIOKOM. 3a0biBaTh 00 00OBeME TOXKE He
CTOUT, MOTOMY YTO Meperpy3Ka KHUJIKOCTHIO
MIPUYHHSCT BPE/I.

HyxHO moHuMaTh, 4YTO Mporpecc B
MH(}Y3MOHHON Tepanuu ObLI JOCTUTHYT Ha

OTKase OT WAEHTHUYHBIX CIIOCO0OOB H
METONOB JneueHwsa. K  JOmoJHEHMIO,
KaXJbId TAlUMEHT YHUKAJIEH, MO03TOMY

HOXOOHBIII METOX JEYEHHS MOXKET OBITh
MoJIe3€H 1T OJHOI0 NamueHTa. A s
JPYTOTO - HETaTUBHBIM JJISI I€SITEIIbHOCTH
0a30BBIX KJIETOK, (GYHKIIMOHATHHBIX
CBOMCTB JIPyrOro YeJI0BEK, TAK KaK OTBET Ha
TEpanui0 U TeueHue OOJIe3HH pPa3IMYHO.
Heo0xoaumo co31aTh YEeTKHE
PEKOMEHIallul O JICYEHHE MAlMEeHTOB, HE
pearupyomux Ha HHQY3HOHHYIO TepaIuio,

MOJIOJBIE YUEHBIE

38



«BoeHHas1 ¥ TaKTHYECKAsI MeIUIIUHA. MEIMIIUHA HEOTJIOKHBIX cocTosiHUID / 2023 Nel (8)

0 Bpene OosrocHOU Tepanuu. [IpuMeHsITH

IJiL KPpUTHUYCCKUX  MAMCHTOB W IJIA
OOJIBHBIX C CEMCUCOM (DU3UOTOTHUECKUE,
KOHCCPBATUBHLIE W TI'CMOJUHAMHUYCCKUC
CTpaTerud JICYCHUs, [UId  YJIydIlICHHS
peaduUIuTAIIH.
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BJIUAHUE INPEJOINEPAIIMOHHOI'O KAYECTBA CHA HA IEJIEBYIO
KOHIEHTPAIIUIO ITPOITIO®OJIA B IIJIASME KPOBHU "
MOCJIEONTEPAIIMOHHBINA COH Y PA3JIUMYHBIX I'PYIII MAITUEHTOB.
(OB30OP JIMTEPATYPBI)

l"aitBopoonckas A.O., Pazymorckas K.P., Ckopoborarsiii P.B.
['ocynapctBenHas obpa3zoBaTelibHas OpraHU3alus BbICIIEro NpodecCHOHaILHOTO

oOpa3oBaHus «JloHELKHUI HAlMOHATIBLHBIA MEAUIIMHCKUI YHUBEPCUTET UMEHU M.
I'opbkoro» AHP, r. Jonenk

Pe3tome. Vcropus npuMeHeHus nporodoiia MOKa3bIBAET, YTO €ro MCIOJIb30BaHHUE
s o0miel aHecTe3Wu 3aHMMaeT 0co0oe MecTo, Ojarojmaps psiy YHHUKAJIBHBIX CBOWCTB:
obicTpoe HactymiueHue cHa(30-40c), Bpems mnomnysbiBeneHUs (30-60MuUH.), OTCyTCTBHE
KYMMYJISIIIUH, JIETKasi yIPaBIsieMOCTb, BO3MOXXHOCTh MHOTOKPATHOTO BBEJICHHSI ITOBTOPHBIX
no3 0Oe3 pucka mnocieHapkosHoit Jnenpeccun [[HC. Opnako ero BiusiHAE Ha
MOCJICONEPAIIOHHBIA COH M YpPOBEHb NEPUOIEPAMOHHOTO CTpecca HYXKIAeTCs B
nanpHedmieM — uccinepoBaHuu.  CrTaThs  TOCBSIEHA  BIMSIHMIO — mpomodorna  Ha
MEPUOTIEPAIMOHHBIN  CTPECC, €ro KOPPEISLHUI0 C YPOBHEM KOPTH30Ja M KadecTBO
MOCJICONEPAIIIOHHOTO CHA Y PA3JIMYHBIX TPYIII MAlUCHTOB.

Knwueswie cnosa: nponodon, Kopmusoa, Kauecmso nocieonepauuoHH020 CHA

THE INFLUENCE OF PREOPERATIVE SLEEP QUALITY ON THE
TARGET PLASMA CONCENTRATION OF PROPOFOL AND
POSTOPERATIVE SLEEP IN DIFFERENT GROUPS OF PATIENTS.
(LITERARY REVIEW)

Gayvoronskaya A.O., Razumovskaya K. R., Skorobogaty R.V.

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary: the history of propofol use shows that its use for general anesthesia
occupies a special place due to a number of unique properties: rapid onset of sleep (30-
40s), half-life (30-60min.), no cumulation, easy controllability, the ability to repeatedly
administer repeated doses without risk of postanesthesia CNS depression. However, its
effect on postoperative sleep and perioperative stress needs further investigation. The
article is devoted to the effect of propofol on perioperative stress, its correlation with
cortisol levels and the quality of postoperative sleep-in various groups of patients.

Keywords: propofol, cortisol, postoperative sleep quality

BCTYIUIEHME
Hapymienne cHa rocsie aHecTe3nH ofHa
W3 CaMbIX  paclpOCTpaHEHHBIX  MpPOOJeM

MOCTICONIEPALIMOHHBIM ~ COH Y  TAIMEHTOB
Pa3ITYHBIX rpyr, a Ka4yecTBO
TMPEIONEPAIIOHHOTO CHA U TIEPHOTIEPAITMOHHBII

COBpEMeHHOro olmecTsa. B Hacrosiiiee Bpemst
IIMPOKO TMPUMEHSIETCS aHeCTe3usI IPOrodoIioMm,
B PE3yJIbTaTe KOTOPOH H3MEHSIETCS

CTPECC OKa3bIBACT HEIMOCPEACTBCHHOC BIIUAHHC

Ha IEJNEBYI0 KOHIEHTpaIMIO Tporodona B
IUTa3Me BO BpEMsI aHECTE3UH.

MOJIOJBIE YUEHBIE
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LIEJIb PABOTHI

O030p 3apyOSKHONH W OTEYECTBEHHOU
JIATEPaTypbl, SJIEKTPOHHBIX HCTOYHHUKOB O
BIIMSIHUM TIPEIOTIEPAIIMOHHOIO KauecTBa CHA Ha
IEJICBYIO KOHIICHTPAIIMIO Tporiooia B Tuia3ve
Y IIEPUOTIEPALIMOHHBIN CTPECC, ET0 KOPPEIISILIUS C
YPOBHEM KOPTH30J1a " Ka4eCTBOM
TIOCIIEONEPALIIOHHOTO CHA.

MATEPUAJIbI U METO/IbI

Kawrny, JKypHAIBHBIE CTarTbU,
JIEKTPOHHBIE HICTOYHHUKH HH(DOPMAILTHH TI0 TEME.

PE3VJIbTATHI U OBCYXXKIEHUE

[IpenornepaiioHHOE  HapyIIleHHE CHa
YBEIIMYMBACT ~ IIEJICBYIO0  KOHLICHTPALMIO H
ckopocTh MH(GY3uM mpornodona Ha eIMHUITY
IUIOLIAI TIOBEPXHOCTH TeJla Y TMAIMEHTOB,
niepeHecmx 0e30051e3HEHHYIO TaCTPOCKOIIHIO.
IIporodon BIMsieT Ha COH MALMEHTOB TOJIBKO B

mepBble  CyTKM  Tocie  Oe30071e3HEHHOM
ractpockoruu [1].
HcenenoBanust TIOKa3aIH, 41O

TOCTOSIHHASL ~ CelIAlHsl  MPOTO(OTIOM  MOYKET
YAy4IIUTH COH y TALMEHTOB B KPUTUYECKOM
COCTOSIHUM C HCKYCCTBEHHOW BEHTWISLIMEN
JIETKUX B OTJENCHUH WHTCHCUBHOM Teparuu
(OUT) [2], HO y 3IMOPOBBIX JTOOPOBOJIBIICB
aHecTe3us MporodoIoM B TEUEHHE OHOIO Yaca
MpoyIeBaNIA MX JIATeHTHBINA Tiepuon cHa [3]. Jlo
CHX TIOp HESICHO, BIMSIET JIU HapyIIIEHHE CHA Y
MAIMEHTOB,  TEpEeHeCMX  0e300JIe3HEHHYTO
racTPOCKOITMIO, Ha LENEBYIO KOHIIEHTPALUIO
nporiodora B IIa3Me M TIOCTICONEPAIIOHHYFO
(byHKIHMIO CHa.

ITo mannbM uccnenoBanust Jluna Xao
xoMmOuHatwst 10 mi 1,0% nponodona u 5 min
02% orommmara Ui 0e300J1€3HEHHOM
TaCTPOCKOINY CHIDKACT TIOOOYHBIE Peakiiy, He
BIHSISL Ha  JIbIXaTefibHYIO (hyHKIIHIO
narmeHToB. bonee  Toro, oH Oe3omaceH U
adeKTuBeH, YTO JOCTOMHO KJIMHUYECKOTO
MIPYMEHEHUS] 1 TIPOJBYKEHNS [4].

Kax mporodon Brmwsier Ha con? B 2021
romy Csio-paH B CBOHMX HMCCIIEIOBAHUSX U3ydall

HEKa4YeCTBEHHBII COH, HapyIas HEPEPHIBHOCTD
6oapcrBoBanus. KpoMe Toro, crumympyronme
coH a(dexTel mporodona KOPPETUPYIOT C
aKTUBAlIMEN  KJIacTepa  BEHTPOJIaTepaTbHOU
npeorrriieckort  obomactu (BJITIO) u
MHIMMOMPOBAHUEM TYOSPOMAMIILIIPHOTO SIIPa,
Nepr(OPHIIECKOr0  si7ipa,  JIaTepaTbHOIO
TUMOTAIAMUYECKOTO SI7IPa, BEHTPOJIATEPATBHOTO
TIEPHAKBEAYKTATEHOTO M CyIPaMaMMIUTIIPHOM
obOmactw. [5]. Mmerorpecs: TaHHbBIC YKa3bIBAIOT
Ha TO, YTO BEHTPOJIATEPATBHOE MPEONTUYECKOE
SAPO B DHJIOIGHHBIX LEMSIX CHA MOXKET
CIIOCOOCTBOBATH TOTEPE CO3HAHHS, BHI3BAHHOM

AHEeCTeTUKaMM,  YCIJIMBAIOIIMMHU  JICHCTBHE
I'AMK.Tem He MeHee, eCTb HECKOJIBKO
WCCTIEIOBAaHMM, B KOTOPBIX  U3yYaroTcs
OTIEbHBIE TYyTH CHA B CUCTEME COH-
0O0IpCTBOBAHKE.

B 2009 roxy Ke n JIu Tak »e npoBoaut
CBOM MHCCIICJIOBAaHMS Ha KpbICax, U3y4as
CCIIAaTHBHBIN KOMIIOHGHT aHCCTEe3MH,
OIOCPE/IOBAHHBIN yepes ramma-

amuHomacisiHyto  kucinory  (TAMK)  wu
BO3MOKHOCTb TOT'0, YTO IPOIO(OIT TAKKE MEHEE

HETIOCPE/ICTBEHHO ~ CIIOCOOCTBYeT — CeJTallv,
oOJeryast BO30Y>KaroIIye BXOJIBI B
I'’AMKepruueckue HEUPOHBI

BEHTPOJIATEPaIbHOM MPEONTUYECKOM 001acTH
(BJITTO). B cBOMX HicCiIeIoBaHMSIX OH TPHITIEI K
BBIBOJTY, YTO MPOTOQOT BbI3BIBAET CEAATHBHBIN
addexT, o KpaifHel Mepe YacTHYHO, 3a CYET
yewnennss  Bo3Oyxaenus ' AMKeprudeckux
HeliponoB B BJITIO, omnocpenoBaHHo myTeM
aKTHBALUHA PpELENTOPOB I'AMK Ha
IyTamMareprudeckux  addepeHtax: MmoCKOIbKY
3TH aKCOHBI/TEPMHUHAIIBI UMEIOT OTHOCUTENIHHO
BBICOKYIO BHYTPEHHIOIO KoHIeHTparmro Cl, oHr
JETOJISIPA30BAHBI, I"’AMKepruueckumu
areHTaMH, TaKUMH Kak Tporodos, KOTOpHIE,
TaKUM 0Opa3oM, YCHJIMBAIOT BBICBOOOXK/ICHUE
ryTamara [6)].

B 2015 romy YkaH mpoBen cBoe

XapaKTEPUCTHKU TNMAarTepHOB OJI', BBI3BAHHBIX ~ MCCIIETOBaHHUE «BeHTponarepabHOe
BHYTPHOPIOIINHHON MHBEKIMEN Tporiooria y — MpeonTHdeckoe  sapo  Tpedyercs  mist
KpbIC. Pe3yIbTaThl IoKa3aim, 4To BEICOKHE JI03bI  MHIYITMPOBAHHOTO rporodoiom
nporio)ona BbI3BIBAIOT KAYECTBEHHBI COH 3a  WHIMOMPOBaHMS ~ AKTUBHOCTH  HEHpPOHOB
cuer YBEJIMUCHHS [IyOOKOro  TOIy0Oro TISITHAY. I[lo  pesymsraram
MEJUICHHOBOJTHOBOTO CHA, TOrJja Kak cpemusis  uccienoBanusi  BJIIIO  weoOxomuma — juis
703 BbI3bIBATIA (bparMeHTapHBIN U mporodo-MHIYITMPOBAHHOTO WHTHOWPOBAHKS
MOJIO/JIbIE YUYEHBIE
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AKTUBHOCTH HeMpoHOB royooro rsitHa (I'T1), Ho
ITI moxer He wWrparb BaKHOW pOIM B
MHIYIIMPOBAHHONW  MporiodosioM  OBICTPOI
norepe co3Hanus [7].

B 2021 romy Jlun rpoBesn uccieoBanme
C LEIbI0 M3YYEHUS BIMSHUS TOTAIBHOU
BHYTPMBEHHOM ~ aHEeCTe3Md  Ha  OCHOBE
nporiodona Ha TIOCIICOTIEPALIMOHHYO
KOTHUTUBHYIO (DYHKIMIO M KauyecTBO CHa y
NOKWIBIX IAIMEHTOB. B 310 HccienoBanye
Obum BKIrOUeHBI 130 IAIMEHTOB ITOYKUJIOTO
BO3pacTa,  MEPEHeCHMX  aOJOMHHATHHYIO
oreparro. Bece ydacTHHKM ObUIM CITyYaliHBIM
0o0pazoM pazfielieHbl Ha Tpymay (n 65,
MONMYYaBIIMX ~ TOTAIbHYIO  BHYTPUBEHHYIO
aHeCcTe3Wr0 Ha oOcHoBe mpomnodoma) u
KOHTPOJIbHYIO Tpymiy (n = 65, Moiy4aBIIMX
MHTTSIMOHHYIO aHECTE3UI0 CEBO(ITYPAHOM).

HuTpaoneparvioHHbIe TIOKa3aTeNn
PETUCTPUPOBAIH B 00enx
rpymmax. KorHutiBHyt0 (yHKIMIO, KauyecTBO
CHA, YPOBHH Cyiib(haTa MENaTOHHHA B MOYe,
cBOOOIHOIO KopTW3oma, Oenka S-100 B u
unTepreiikuia-6 (UJ1-6) cpaBHrBamm B pasHoe
BpeMs.. ABTOpbI TMPUIIUTM K BBIBOAAM, YTO
TOTJIbHAS BHYTPHBEHHAS aHECTE3HsI Ha OCHOBE
nporioosia MO BIMSET HA KOTHUTUBHBIC
(OYHKIIMH ¥ KA4eCTBO CHA MOXKIJIBIX TTAIIUEHTOB
TIOCIIE OTIEPALIY 1 3aCITY>KHBAET KITMHUYECKOTO
npuMeHenus [8].

B 2022 B r.Burebck [lynxo mposen
CBOM  WCCJICNOBAHWS,  KOTOpble  ObUH
COCPENIOTOUEHBI Ha BIMSHAM
TIEPUOTIEPAITMOHHBIX  (DAaKTOPOB HA  YPOBEHb
KOpTH30lla  TIpU KapIUOXUPYPIUUECKUX
BMEIIATENIECTBAX. AHAIN3 NOJTyYEHHBIX JTAHHBIX
MOKa3a1, YTO YpPOBEHb KOPTU30JIaB paHHEM
TIOCIICOTIEPAIIIOHHOM ~ TIEPHONIE  JIOCTOBEPHO
BBIIIIE Y MalieHToB crapie 65 et (18,8 (10,3;
26,0) MKT/mi). YpoBeHb KOPTH3071a HA BTOPOM
JTare WCCIEOBAaHKs BBIIIE Yy TIAIIMEHTOB C
Hapy1eHreM >xuposoro oomena (11,1 (7,1; 15,6)
MKI/1). BblsBneHa JocroBepHas oOparHast
KOPPEJSIIFS MEKITY JI030H Mporodoia Ha JTarie
WHIYKIMM U YPOBHEM KOpTH30JIa Ha dtare 4
(R=-0,6; p=0,007). ABTOpbI MPHUIILTA K BBIBOLTY,
YTO ONpeJeNieHHe YPOBHS KOPTH30J1a JIOTKHO
OBITh  KOMIIOHEHTOM  AHECTE3HOJIOTHIECKOTO

YCIOBUSIX MICKYCCTBEHHOTO KPOBOOOpAILICHHS
[9].

B 2003 romy, B r. Omck brmayman
TIPOBEJT CBOM KICCIICZIOBAHUS Y 56 OepeMEHHBIX
YKEHIIMH, CPEITHUI BO3PACT KOTOPHIX COCTABUII
26,5t4,7 gner. Bememun 2 noarpymbL
OepeMeHHbIE JKEHIIMHBI C KOMIIEHCUPOBAHHOM 1
JIGKOMITCHCHPOBAHHOM ~ (popMOli  caxapHOro
mabeta. Bo Bcex rpyrmax npemenpkarys Obuia
BBIIIOJIHEHA HA OIEPALMOHHOM CTOJIE 33 5 MUH
JI0 HavaJ1a oniepari (arporvs 0,3 Mr, IMMeIpos
10 mr) kecapeBa ceueHus.. BBOAHBIN HapKo3:
JTUnprBaH B o3¢ 2,5-3,0 MI/Kr macchl Tena.
NaTyOanms Tpaxen B YCIOBUSX MHOIUICTUN JIA
CTEHOIIOM B JI03€ 2 MIV/KT.

Nurepsan «BBOJIHBIN HapKO3-
M3BJICUEHUE IUI0/Ia» COCTaBWI B cpemHeM 8,3
+25 wmuH.  [IpoAomKUTENEHOCTD — Oreparyn
KecapeBa ceueHHs1 Oblia He Oomee 45,6 = 10,2
MuH. KpoBororepst BO BpeMsi OIepalyu He
npeBbimaa 600 M1, 3amMelieHre ee BO BCEX
rpyImmax OCYILECTBIISUIOCH TJTFOKO30-
ANEKTPOITUTHBIMU pacTBOpaMHL. 3
YTEPOTOHUYECKUX CPEICTB HCIONB30BATIOCH 5
EJI okcurolMHa BHYTPUBEHHO —KarleJbHO.
[logneprkanue aHecTe3ny TOCIE W3BICUCHUS
TUI0/IA OCYIIIECTBIUIOCH JIU-TIPUBAHOM 2-3 MI/KT
B coueranun C ¢entanwioMm 0,3  Mr/kr.
Muopenakcaryisi Ha 3TOM 3Tarie 00ecrieurBaiach
apmyanom 0,03 mr/kr.

HccnenoBannst  MpOBOAMIIMCH — TIEPENT
oriepaler, Tocle paspe3a  KOXKH, T10CIie
W3BIICYEHUS] TUI0/IAa U B 1 CYTKH MOCTIE OTEpaLvHL.
YpoBeHb  aIPEHOKOPTHKOTPOITHOIO  FOPMOH
(AKTT), kopTr30a 1 TIIFOKaroHa 3HAYUTENTHbHO
MOBBIIIAJTICST HAa  JTamax  Omepalue 10
OTHOUIEHUIO K HCXOJHOMY YPOBHIO U TaKkKe
JIOCTOBEPHO CHIDKAICS B TIEPBbIE CYTKH TIOCIIE
OreparyHm.

Ilpn mnpoBeneHNN KOPPEISLMOHHOIO
aHaJIM3a Ha JTanax omepalud y SKEHIUH C
JICKOMITEHCUPOBAaHHBIM ~ CaXapHbIM JTHA0CTOM
YCTAHOBJICHA npsiMast KOPPEJISILIMOHHAS
3aBucUMOCTh Mexy rmmkemued 1 AKTI (r =
0,95, p = 0,04), rmukemuel U KOPTU30JIOM (T =
098, p = 0,014), MKemMuel W TIFOKarOHOM
(r=0,96, p=0,035).

Kax nokazanm npoBeicHHbIE

MOHMTOPUHTa pH BBIIOJTHEHMH — WCCIICIOBAHMS TUIPUBaH, SBIAACH TOJILKO
KapIHOXUPYPIMYECKUX  BMEIIATEILCTB B TMITHOTMKOM, HE IPEIYNPEKIACT IOBBIIEHIS
MOJIOABIE YYEHBIE
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COIIEpKaHMs B KPOBU CTPECC-TOPMOHOB —
AKTT', kopTr30/1a 1 IIIFOKaroHa Ha Hauoosee
TpaBMaTHYHbBIX 3Tarax Oreparyu: rocre
pazpe3a KOXKHU U 10CIIe U3BIIEUEHUS U101 KaK Yy
KEHIIIMH ¢ KoMIieHcHpoBaHHBIM. [ Iporodorn
(IMrIpuBaH) He MPEAYNPEKIACT OTbEMA
ypoBHst AKTI, KopTH3051a U IJIFOKaroHa y
OepeMEHHBIX JKESHIIINH C KOMIIEHCHPOBAHHBIM U
JIEKOMIIEHCHPOBAHHBIM CaXapHbIM TUA0ETOM Ha
JTanax onepalyy KecapeBa CEUeHs, HO 3T0 He
COITPOBOXKIIAETCS| POCTOM ITTUKEMUM U
Pa3BUTHEM METAOOIMYECKOTO alHI03a.

[ prmvenenue niporiodorna (umnprBaHa)
JUIs BBOTHOTO HapKo3a B Ji03e 2,5-3,0 MI/kr He
MIPUBOMIUT K JCMPECCUU JIbIXaHUS U (PyHKLIMU
HHC y HOBOpOXIECHHBIX OT MaTeper C
caxapabM auaderoM. [10]. B r.Mockse B 2009
rony OBeykMH  MpOBEN  HCCIIEOBAHHE
«XUpYprudecKuit CTpEeCC-OTBET, ero
TIaTO(M3HUONIOTMYeCKas 3HAYMMOCTb M CIIOCOOBI
Monyrsipny. ] IpoananusupoBan
XUPYPrUUECKUA CTPECC-OTBET, OH MPHILIET K
BBIBOJIAM, YTO CEKPEIMsI KOPTH30Jia KOPKOBBIM
CJI0EM HAIIIOYEIHUKOB OBICTPO YBEITMUMBACTCS
cpazy e IMOcjie Hadaja OIepaliyd 3a CyeT
crumymupytomero  BmsiHus  AKTIE. C
ucXomHOro ypoBHs okonmo 400  HMOMIB/T
KOHLIGHTpALMsi KOPTU30Jia TIOBBILIAETCS 10
MakCHMyMa B TedeHHe 4-6 4 M MOXKET JI0CTUYb
ypoBHsI >1500 HMONB/J, B 3aBUCUMOCTH OT
TSDKECTM  XUPYPIMYECKOW TPAaBMBL YPOBEHb
TIA3MEHHOM KOHICHTPAIX KOpTU30J1a
SIBIIIETCSL JIEKBATHBIM OTPaKEHUEM PEaKIH
OpraHn3Ma Ha XUPYPrUYeCKHI CTpecc.

Kopti3om  oOka3bIBaeT  KOMILIEKCHOE
NIECTBHE HA TIPOMEKYTOYHBIA METabOIM3M
YIJIEBOZIOB, JKHPOB U OENKOB, CTHMYIHUpPYET
IJTFOKOHEOT€HE3, YCUITBAET IPOTEOIU3 U CUHTE3
aJlaHMHA, CEHCUOWTM3UPYET KUPOBYIO TKaHb K
JEMCTBUIO JIMMOIUTHYECKMX TOPMOHOB (TOPMOH
pocTa 1 Karexonamusel). Kpome Toro, KopTizon
OKa3bIBAET MPOTHBOBOCHAIMTENIHHOE JEHCTBUE,
TIOJTABJISs CUHTE3 JIEHKOTpHeHOB. B mocneaxue
TOJIbI YCTaHOBJIEHA 3HAYUTENbHAS
B3aMMO3aBUCHMOCTb ~ HEMPOPHIOKPMHHOM U1
METMATOPHON [IUTOKWHOBOH CHCTEM.
Hasznadenrie npo-BOCHATMTEBHBIX 1TUTOKUHOB
YCHJIMBAET CEKPELHIO AKTT,
KOPTUKOCTEPOM/IOB M KATEXONAMHMHOB, T. €.
YBEJIMYMBAECT HWHTEHCHBHOCTb SH/IOKPHHHOIO

cTpecc-oTBeTa. B CBOIO ouepenp, aKTUBALWS
TOPMOHAJIBHOTO ~ CTPEeCC-OTBETa  OKa3bIBAET
CTUMYJIMpPYIOILIEE BIMSIHUE Ha TPOMYKIUIO
IIMTOKUHOB. TakuM 00pa3oM, B3aHMMOJICHCTBIC
9THX CHUCTEM HMEET 4YepThl OHOIOrMYecKOn
cepu.  Ilpn  OOMMpPHBIX — XMPYPrUYEcKHX
BMEIIATEIbCTBAX BBIPAKEHHBI TOPMOHATBHBIN
Y BOCHAIUTEIBHBIA CTPECC-OTBET ~CIOCOOCH

HCTOIIUTh MeTa0OJIIECKIe pe3epBbl
opranmsma. [11].

AHTHIIOB ~ HCCIICZIOBT  JIMHAMHKY
AKCKpELIMU CYTOYHOIO KOpTr30Jia ¢ Mo4o y 40
JKGHIIIMH B TCYCHWMM  JBYX  CYTOK
TIOCJIe BEHPKTOMUU B~ OacceliHe  OOIBITION
MOJKOXKHOW ~ BeHbL.  OOHApYXWI — MPSMYEO

3aBUCUMOCTb YPOBHSI KOPTH30J1a MOYH B IIEPBbIE
TIOCJIEONEPALIIOHHBIE CYTKH OT OLIHKH 00U 110
BIByallbHOW aHanoropoi nmikaie (BAILD) B

MEPBBIA  TOCJEONEPAIIMOHHBIE ~ Yac U
MOTPEOHOCTH B TIOCIIEOTEPALIMIOHHOM
o0ez00mBaHnM.  OOHapyxus — 0OpaTHYO

3aBUCUMOCTb YpPOBHA KOPTU30Jla MOYM OT
BPEMCHH TICPBOI'O Tpe60BaHI/I$I AHAJIbICTUKA
TI0CJIC OKOHYAHMA OIICpalyn.

Orenka JIMHAMUKH KOPTU3071a
CYTOUHOM MOYH OOBEKTUBHO OTpaKaeT
aJIeKBaTHOCTh 3aIIATHI OOJIEHOTO
OT OTEPALMOHHOTO cTpecca 1

TIOCIIE0NEPALIIOHHOI0 6051eBOr0 cuHApoma. [Ipu
WCCITE/IOBAHNH HKCKPELIN CyTOYHOTO
KOpTU3071a MOYM B JMHaMUKE (CYTKH JI0
orepaimy, l-€ u 2-¢ TOCIeonepaloOHHbIE
CyTku), ObUta OOHapy)XeHa JIOCTOBEpHas
B3aMMOCBSI3b  TIOKA3aTeliell € YpOBHEM
TIOCIIEOTIEPALIIOHHOM 0OJH, BpeMEHEM TEPBOIo
TpeOOBaHMsl aHABIETHKA TIOCTE OKOHYAHUS
Ofepalyy, a TakkKe C JI030M aHATIBICTHKOB B
TIOCIICOTIEPAIIIOHHOM ~ TIEpHOZie. Y BEJTHUCHHUE
KopTU3071a B 2 paza u OoJiee, B CPaBHEHUH C
UCXOMHOM  (mO  omepalyy)  BEIMYMHOM,
CBUIICTENILCTBYET O HEaJeKBaTHOM 3alure
OpraHu3Ma OT OTIEPAIFIOHHOTO CTpecca.
Pe3ynbTarsl UCCIIEIOBAHUS
TOKa3bIBAIOT, YTO ONpEIENICHHE CBOOOIHOTO
KOPTU30J1a CyTOYHOW MOYM U CPaBHEHHE €ro B
IUHAMUAKE TIO3BOIIET OOBLEKTUBHO OLIEHHTH
YPOBEHb  TEPHOINEPALIIOHHOTO ~ CTpecca |
KaueCTBO  AHTWHOLMLICIITVBHOM  3alATHI
OpraHuM3Ma BO BpeMsl ONepallii M B paHHEM
TOCTIeoTepaIioOHHOM riepriozie [12]
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BJIUAHUE TABAHTUHA HA ITPOAOJIKUTEJIBHOCTD TIPEGBIBAHUA
BOJIBHBIX CTAIIUOHAPE, BBIPA’KEHHOCTD BOJIEBOI'O CUHAPOMA "
INMPUMEHEHUWE OITMOUJIOB Y HAIHMEHTOB B ITIOCJIEOIIEPAIIMOHHOM

IHEPUOAE (OB30OP JIUTEPATYPBI)

®etucona A. C., Jlazypenko E.1O.
['ocynapctBenHas obpa3zoBaTelibHas OpraHU3alus BbICIIEro NpodecCHOHaIbLHOTO

oOpa3oBaHus «JloHELKUI HAlMOHAIBHBIA MEAUIIMHCKUI YHUBEPCUTET UMEHU M.
I'opbkoro» AHP, r. lonenk

Pe3tome. B cTaThe OTpakeHbl OCHOBHBIC TOJOKCHUSA KIMHHYCCKUX PEKOMEH Il
AQHECTEe3MOJIOTOB W PEaHUMATOJIOTOB O BIUSHUM TaballeHTUHA, aHAIBIETHKA ITUPOKOTO
CIICKTpa JCHCTBHS, KaK CPEJCTBA /I CHIXKCHHUS MOTPEOICHHS OMMOUIOB IPU COXPaHECHUHU
aJICKBAaTHOM IMOCIIEONEPALIMOHHON aHAIT€31H.

Knroueevle cnoea: cabanenmun, eabanenmuHouo, 3a0HUll CNOHOUNL00€3, NOOPOCMKOBbIIL
uouonamu4eckull CKoIU03, ONUoOUobl

THE EFFECT OF GABANTIN ON THE DURATION OF HOSPITAL STAY, THE
SEVERITY OF PAIN SYNDROME AND THE USE OF OPIOIDS IN PATIENTS
IN THE POSTOPERATIVE PERIOD (LITERATURE REVIEW)

Fetisova A. S., Lazurenko E.U.

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary. The article reflects the main provisions of the clinical recommendations
of anesthesiologists and resuscitators on the effect of gabapentin, a broad-spectrum
analgesic, as a means to reduce opioid consumption while maintaining adequate
postoperative analgesia.

Keywords: gabapentin, gabapentinoid, posterior fusion, adolescent idiopathic
scoliosis, opioids

AKTYAJIBHOCTbD 1 LIEJIN OPTOIEAOTPABMATOJIOTUYECKUAX  YUPEXKICHUN
[ensto HCCIIe/IOBAHNS ObUIO  37paBOOXpAaHEHUs] Uil MOJAPOCTKOB  C
MPOAHATM3UPOBATh U CPAaBHUTh M3MEHEHUS B MIMOMATUYECKUM CKOMMO30M. Taroke ObLIH
TIPOJIOJDKUTEIILHOCTH NpeObIBAHUS B COOpaHbI TIEPUOTIEPAITIOHHBIE JTAHHBIE

CTalMOHape, a TaKKe CPaBHUTh M3MEHEHHMs TMAIMEeHTOB,  BKIIOYas:  JieMorpaduueckue
BIMSHAA ~ ONWOWJIOB HA  BBIPAKEHHOCTh  TOKA3aTEeINH, MPOIOIDKUTEILHOCTD TIPEOBIBAHMS
00JIeBOr0 CHHIpPOMAa Yy TAIMEHTOB, IOCIE B CTAlMOHApE, XMPYPruuecKue JaHHbIE, OLICHKA
NOOaBNeHUsT Ta0aneHTHHa B TMPOTOKOJAX  OOJH MAIMEHTOB M UCTIOIb30BAHNE ONTMOWIHBIX
00e300/MBaHKS TIPH 33JHEM CIIOHJIONE3E Y W HEONHMOWIHBIX  AHAJBICTUKOB  TIPH
TIOJIPOCTKOB C M/IAOTIATIYECKIM CKOJIMO30M. CTIOHIMIIONIE3E.

MATEPHAJIbI UMETO/1bI PE3VJIBTATBI 1 OBCYX/IEHVA

bem  mpoBemen  perpocniekTuBHbI  [locneoneparmonHast 60Jb — 3TO HENPOCTO
METOJ C HCHOJB30BAHUEM 3JIEKTPOHHBIX  OCTpPBI OOJIEBOM CHHIIPOM, 3TO €I U CHITBHBIHI
MEIMIIMHCKMX ~ 0a3 JaHHBIX  HECKOJBKHX  TPHITEp XHPYPrUUecKOro CTPECcC-OTBETA,
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KOTOpBI BbI3bIBAET AaKTUBALMIO BETETATUBHON
HEPBHOM CHCTEMBI M OKa3bIBACT HETATUBHOE
BIIMSIHUC [IPAKTUYECKU Ha BCE JKM3HEHHO
BayKHbIE OpraHbl U cucTeMsl. [Toatomy 2017
roJ1 ObUT 00BsIBIICH MeXTyHApOIHON
acconmarei o u3ydenrto 6o (IASP),
Egponetickoii peneparmeii 6o (EFIC) n
Poccuiickrm 00I1IeCTBOM T0 U3YUESHHIO OOITH
(POUB) romom 60prOBI TPOTHB
TIOCIIeoTnepalioHHo M 60mu. bosbIoe
KOJIMYECTBO MCCIICIOBAHMI B O0JIACTH
TIOCJICOTIEPAIMOHHOMN aHATe3UH, MHOYKECTBO
METOJIOB M PACTYIIIEE YMCIIO AHATTBI CTHYECKHX
MpenapaToB HABOJST HA MBICITb, YTO PEIICHHE
TpOOJIEMBI JIO CHX TIOP HE HAW/ICHO — HET
€IMHOTO CPEJICTBA JUIS JICUCHUS
TIOCJICOTIEPAITMOHHOM OOJTH.

Ha  cerommsmmii  nieHb  €CTb
MHOXKECTBO ~ TpErapartoB ¥ METOZOB
00e3001MBaHNS, KaXKIbI M3 KOTOPBIX HMEET
MPEUMYIIIECTBA M HEIOCTaTKW. B maHHOM
0030pe paccMOTpEeHO BIMSHHE TaOaleHTHHA,
AHATBIETHKA IIMPOKOTO CIIEKTPa JICHCTBHS, KaK
CpencTBa Uil  CHWDKCHUSI  HICTIONB30BAHHS
ONHMOWIIOB TIPH  COXPAHCHUM  aJICKBATHOM
TIOCJICOTICPALIMOHHOMN AHAIBIE31H.

CwibHasi  TOCIICOTIepaIMOHHAs  OOJTb
TIPH 38THEM CITOH]IHIIOZIE3E, SBIISETCS OOBIMHBIM
SIBJICHUEM, CIIE/IOBATEIILHO, I YCKOPEHHOTO
BOCCTaHOBJICHUSI nocrie oneparyn
UCTIONB3YETCS. MYJIBTUMOJIATBHASL  AHATIBIe3UsT
Ha OCHOBE OIMMOMJIOB. [IprmeHeHue TaHHOM
TPYIIIIBI TperiapaToB OTrPaHUYEHO
BBIDOKEHHBIMH ~ TIOOOYHBIMH  3(heKTamu,
TAKAMU KaK YTHETEHHE JbIXaHWs, TOIIHOTA,
pBOTa, cemaTuBHBIM A(dext, 3ym, 3amepirka
MOYH, TIOTEHIMAIbHAS 3aBICHMOCTb, KOTOPbIE B

UTOre MOTYT TIPUBECTH K  HETATHBHBIM
pesyabratam  [1].  Ilempto  mpoTOKOIOB
00e300mMBaHKsl B IOCJIEONEPALIMOHHOM

MEPHOJIE SBISACTCS CBECHHE K MHUHUMYMY
CTPECCOBOM pEAKIMM B JIAHHBIA TMEPUOJ U

YCKOPEHHE  BOCCTAHOBJICHHMSI ~ OpraHM3Ma
TIaIMeHTA.
AMepHKaHCKoe 00111eCcTBO o

M3YYEHUIO OONT PEKOMEHIYeT PacCMaTpHBAThH
rabarneHTHHOW/IBl (TabaneHTuH, TperabasvH)
KaK dYacTh MYJBTHMOJAIBHOIO TOJX0Ma K

["aGamieHTHH — HOBBIA TIpemapar Jyist
JICYCHUST  TIOCTICOTEPAllIOHHOW  O0u, ¢
YHUKAIBHBIM MEXaHU3MOM JIeHCTBUS,
OTJIMYAIOLLIUMCS oT OOIICTIPHHSTHIX
AHAJIBI€TUKOB. SBnssich CTPYKTYpPHBIM
anaiorom ['AMK, ralaneHTHH Yyd4acTByeT
HapsAy ¢ HUM B Iiepeiaue v MOIYJISIUK O0MH,
npu 3toM He cBm3bBaercs ¢ [AMKa — u
I'AMKpB — penentopamy, He JIEHCTBYyeT Ha
JIErpaJIaLifio MeaTropa HIOCPEICTBOM
OJTHOMMEHHOTO (hepmeHTa. BzanmMozeicTByst ¢
BBICOKOCTICI(DITIHBIMU OEJIKOBBIMU
MHUIIEHSMH B  HEOKOpPTEKce, rabareHTHH
TIPOSIBIISIET BBIPKCHHYIO
MPOTUBOCYIOPOXKHYIO aKTUBHOCTB, YCTpaHSIET
HEUpOonaTuyeckyto O0Jb Ha IEHTPATLHOM M
niepuepruuecKoM ypoBHsiX [3].

[Tocne W3YYCHUS HECKOJIbKUX
WCCIIE/IOBaHMUH, CBS3aHHBIX C aHAIBICTHYECKON
3¢ eKTUBHOCTRIO TabaleHTHHA TIPU 33THEM
CIIOHITMJIONE3e Y JeTel ¢ WAMONaTHYecKuM
CKOJIMO30M, OTMEYAJIOCh, YTO rabareHTHHON/IBI
MOTYT YMEHbIIATh OCTpYIO
TIOCTICOTICPAIIMOHHYI0 ~ 00Jb,  MHTHOHPYS
BBICBOOOKIICHHE BO30Y KIAOIINX
HEIpPOMETMATOPOB u3 MEPBUYHBIX
addepeHTHBIX HEPBHBIX BOJIOKOH, TEM CaMbIM
CHIDKas TIOBBIIICHHYIO BO30YIMMOCTb
HEHPOHOB 3aJHHUX POrOB IOCIE MOBPEXKICHUS
TKaHu BO Bpemst omepaipn [4]. Tak xe
U3y4anoch HpHUMEHEHNe OJTHOKPATHOM
Harpy304HOH /10361 TAa0AIIEHTHHA, HO TIPH 3TOM
He OBbUIO OTMEUEHO CHIKEHHE BBIPOKEHHOCTH
riocreornepaiMonHon 6oma [5]. OmgHako cepust
JIPYTHUX  WCCIENOBaHMM, B KOTOPBIX
NPAMEHSUIACh KaK Harpy3ouHas 11033, TaK H
CTallMOHApHAs TOJUICPXKUBAIOIIAS JTO3UPOBKA,
TIOKa3aJ1a CHWKEHHE TIOTPEOIICHHST ONTMOHJIOB H
HEKOTOpoe yIydllIeHue B Tepanuu
TOCIICOTIePAITOHHOM O0ItH [6-9].

Xortenoch Obl 00paTHTh BHUMAHUE Ha
NpUMEHEHNH  rabaneHTMHa B paMKax
MIPOTOKOJIOB 00300 TMBAHUS B IIATH PA3TMUHBIX
JIETCKUX OpPTOIEI0TPABMATOIOT MTYECKUX
ydpexneHusx. Kaxmioe n3 HIX caMOCTOSITETBHO
YIIpaBIsIeT CBOUMH KITMHITYECKIMH
TIPOTOKOJIAMH C I00aBJICHHEM rabareHTHHA, HO
paboTacT B paMKax TPEeJIOKEHHON EIMHON

006e300mMBaHuIo [2]. CHCTEMBI 37PaBOOXPAHEHMSL. beum
PaccMOTPEHBI V3MEHEHHS B
MOJIO/IbIE YUYEHBIE
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TIPOJIOJDKUTEIIBHOCTH TIPEObIBAHYS TAIEHTOB
B CTallMOHApe, HCIIOJIb30BAaHUE OIFOW/IOB B
TIOCJICOTIEPAITIOHHOM nieprosIe "
BBIPOKEHHOCTh OOJIEBOTO CHHIPOMA, CO CIIOB
TIAIMEHTOB, T0CJIe Ha3HAuCHUs Ta0arleHTHHA B
poToKoNax ooez0ommBanwst [10].

[locie  aHami3a  BceX  JTAHHBIX
HAOMIONATIOCh ~ CTaTHCTHYECKH — 3HAYMMOE
CHIDKEHHE MPOJIOIDKUTELHOCTH MPEObIBAHIS B
CTAallMOHApEe B TpPEX TPyMIax TAaIMeHTOB.
CHWKEHHE CPETHErO YPOBHsI OOJM B TCUCHHUE
TpeX IHEH OBUI0 HE3HAYMTENIFHBIM BO BCEX
rpymmax. [Ipy WCHONB30BaHWM  OTMOMIIOB,
AHAJIH3 TIOKA3aJT HEO/THO3HAYHBIC Pe3y/bTaThL B
TpeX TIpylax HaOMONAIOCh  CHIDKCHHE
MOTPEOIICHHUST OITHOUIOB.

PerpocnexkTrBHBII 0030p 0a3bI
JAHHBIX, B KOTOPOW W3Yy4aJIOCh BJIMSHUE
ra0arneHTrHa Ha TPOJIOJDKUTEILHOCTh
npeObIBaHUST B CTalMOHape, oo1ee
WCTIOJIE30BaHUE OIMMOUJIOB, HOPMUPOBAHHOE 10
BeCy, U CpEOHIOI 0Ollb, OTMECUYCHHYIO
TMIAIMEHTOM, B TISITH PA3INYHBIX YUPSHKIICHUSIX C
ONPEIETIEHHBIM TIPOTOKOJIOM 00€300JIMBaHMSI B
TIOCJICONICPAIMOHHBIN  TIEPUO  TIPH  3aTHEM
CTIOHMIIOJIE3E MOKA3aJ, YTO IPH PACCMOTPEHUN
CyyaeB C J00aBleHHEM rabarneHTHHa K
00€300JTMBAIOIIIMM TIPOTOKOJIaM, HaOJFOIATIOCh
CHIDKEHHE HCIIONIB30BaHMsI OIHMOUJIOB Cpazy
Tocrie mpoBeieHHOM oreparuu [10].

B pabotax ncrons30Bavch pa3TuuHbIe
MPOTOKOJBI  00€300/MBAHUST C HArpy304HOM
nozoii ot 10-15 Mr/kr u momaep:KUBaroIei
1030 oT 6 110 30 Mr/kr/cyTkE [6-9]. [IpoToKOITBI
JIO3UPOBAHUST BapbUPOBATIMCH B  OTAETBHBIX
TpyImax, HO CpemHss JIO3MpOBKA HMeNa
TEHJICHIIMIO HIDKE, YeM B  ONMCAHHBIX
MPOTOKOJAaX. OTH pa3iMuusl  3aTpy/IHSIOT
cpaBHeHHEe 3(deKTHBHOCTH TabaneHTHHa WU
YKa3bIBAlOT HAa HEOOXOIMMOCTb OMpPEIeNCHUs
ONTUMAIIBHOTO ~ TMPOTOKONIA  WCIIOJIb30BAHMS
3TOrO TIperapara Juisl KylmupoBaHWS OO B
TIOCTICOTIEPALIMOHHOM TIEPUOJIE.

IIpuy  paccmoTpennn KOHEUYHBIX
PE3yNIbTaTOB, CUCTEMA B IIEJIOM HE OOHAPY KA
3HAYUTEIBEHBIX M3MEHEHUI
TPOOIDKUTEIILBHOCTH npeObIBaHUST B
craioHape. OfHAaKO B TPEX HCCIETyeMBbIX
TpYIIax MalUeHThl, MOTyYaBIlre rabareHTHH,
B CPE/THEM BBIHCATNCH PAHBIIIE.

Ha nponomkuteIbHOCT MpeObIBaHMs B
CTallMoHape, Kpome 00e300JIMBaHuUsl, BIUSIOT
elie HECKOJIBKO (aKTOpOB, B TOM WYHCIIC
aMOyJIaTOpHOE ~ TICPEIBIKEHUE, OTCYTCTBHE
XUPYPruuecKux ociokHeHni. Muadopmarmm o
mporieccax — BBIIUCKA U M3MEHEHHSIX
JIGKAPCTBEHHBIX HAa3HAYCHUI B UCCIICIOBAHUSIX
He OBUIO CKa3aHo, a HE MMes] ITOHBIX JAHHBIX U
BO3MOXXHOCTH CPaBHUTh KPUTEPUH BBIIHCKH,
TPY/IHO C/CIIaTh BBIBOJI O BIMSHUM TabariecHTHHA
Ha TPOJOJDKUTEILHOCTh  NPEOBIBaHUS B
CTaloHape.

[lpy paccMOTpeHHMM BIMSHHS —Ha
00JIeBOM CHHIPOM, ONUCYEMBI TalleHTaMU
MOCJIE  TIEPEHECCHHOM — Orepalyy,  BaKHO
CHavaJia OMpPEIEIUTh, YTO TAKOE KIMHUYCCKH
3HAQUMMOE W3MEHeHHWe OomM B Oamiax.
HccnenoBanust B oOyacTd  OLICHKH  OOMM
TIOKa3aJId, YTO TP KCIIOJIB30BaHUM ITH(POBOI
pevituaroBoit cuctemsl 0-10, 111 alMeHToB,
WCTIBITHIBAFOIIX YMEPEHHYIO 00Jb,
HEOOXOIMMO  MPUMEHSATh  MUHHUMAIBHOE
mMeHeHre B 1,3 Oamwia, 4YTOOBI IAIMEHTHI
CMOTJIH COOOIIUTB 00 yryueHud [11-12)].

B ¥3y4eHHBIX UCCIICNOBaHMSIX, B JIBYX
rpymiax He ObUI0 KIMHUYECKH 3HA4MMOro
CHIDKeHMsT ~ Oomi, B CpemHeM  3a
MOCJICOTIEPALIMOHHBIN  TIEPUOJT WM B JIPYTHE
mau. OTCYTCTBHE M3MEHEHHMH B IOKA3aTeNsix
0O0JICBOTO CHHIPOMA, O KOTOPBIX COOOIIAIH
TAIMEHThI, ObUIO OXHIAEMBbIM, T.K. OBLIO
TIPE/IITOIOKEHHE, YTO Yy TAIMEHTOB BCE-TaKU
OoneBoif CHHIPOM OyleT COXpaHATbCS Ha
OJTHOM U TOM K€ TePITMMOM YPOBHE JI0 ¥ TIOCIIe
BBe/ICHUS Ta0areHTHHA.

Bcee npenpimynme vccnenoanus [10]
MOKa3alk, 4YTO  TabameHTHH  CHIDKAeT
noTpediieHre onuouioB mpuMepro Ha 30%,
NpUYeM MaKCUMAIbHBIN A(hheKT HabmonaeTcs
B [IEPBBII JIEHb-BA 1ocJIe onepaimu. [ 1o urory,
B TpyIme, TIae TMpUMEHsUICS TabarneHTyH,
HaOJTIO/IAJIOCH 3HAYMMOE CHIDKEHHE
HCIIOJIB30BaHMsl OomionaoB. OJHAKO, TONBEKO B
TpeX HCCIEAYyEMbIX TpyImax ObUI0 BHUIHO
3HAYMMOE CTATUCTHYECKOE CHIDKeHHe. Yto
KacaeTcsl OIMMOWIOB, TO TIPH aHAIM3E WX
WCTIONTB30BaHMS BOYKHO YUHTHIBATH, BBOMIIMCH
JIM OHW TIO0 HA3HAYCHHIO M JIO3MPOBAIIMCH JTH
COTJIACHO MMEFOLIMCS TIPOTOKOMaM. [ pyrimam,
MPUHAMABIIAM  TabaleHTHH,  BO3MOXKHO,

MOJIOJBIE YUEHBIE
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Tpe6OBaJ'IOCB MCHbIIC OIMMOHIO0B, HO HX IIO-
IpeSKHEMY BBOAWIIM B COOTBETCTBUU C
IIPOTOKOJIOM.

3AKJIFOYEHUE

CoBpemeHHass MeIULIMHA IIpeylaracT
INIMPOKUA  CIHEKTp  (hapMaKOJIOTHIECKHX
MperapaToB W Pa3MYHbIX METOIUK JUIs
obecrieuennst 3(heKTMBHOM W Oe30macHOU
aHAITe3UH B TIOCIEONEPAIMOHHOM Tieprozie. B
JTAHHOM 0030pe OITyOJTMKOBaHHBIX
MCCIIeIOBAaHNH ObLTH M3y4YeHBI OOIECHCTEMHBIE
JIaHHBIC WCIIONB30BaHKsl Ta0AIlCHTUHOWIOB B
Teparui OOMM 'y TIOAPOCTKOB TP  3aIHEM
CIIOH/IAJIONIE3E C MIMOIATAYESCKAM CKOJIIO30M,
9TOOBI COKPATUTh HCIIOJIB30BAHNE OIMOUJIOB.
HeomHOpOomHOCTD B I03MPOBKE ra0areHTHHA 1
JeKaMX B €M0  OCHOBE  IPOTOKOJIAX
00e300/IMBaHMS, 3aTpyIHSIOT CIeaTh
3aKJTFOYEHHE O CTENIEHN BKHOCTH rabareHTHHA
TIPH KYTIMPOBAHUH OOJIH B TTOCIICOTICPAITIOHHOM
nepuoe. MOXKHO cIenarte  BBIBOL, YTO
HE00XOIMMO TIPOBOJIUTH JaTbHEHIIIe
WCCIICNIOBAaHUSI B W3YYCHUM  BIUSHHSA
rabarneHTrHa Ha OPraHu3M, YTOOBI JOCTUYb
HOBBIX KIIMHUYECKHX a(exToB B
TIOCJICONIEPAIMOHHOM TIEPUOJIC WM W3MEHHTD
MYJIETUMOTATHHBIC AHATBTCTHYECKHE
MPOTOKOJIBI 00e300/MBaHust yTeM
onpeziesieHus, coopa W aHam3a 00bEKTUBHBIX
MoKazatenied B Tepuoa  MpeObIBaHUS B
CTaIoHapax.
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KOI'HUTUBHBIE ®YHKIHUHA Y ITOXKUJIBIX TAIHIUEHTOB U UX
CTPECC-ITPOBJIEMA I1PH PA3JIMYHBIX BUJIAX AHECTE3UH

Pazymosckas K.P., I'aliBoponckas A.O., Kyuepenko E.A.
['ocynapctBenHas obpa3zoBaTelibHas OpraHU3alus BbICIIEro NpodecCHOHaIbLHOTO

obpa3oBanus «J{oHEUKHUI HAIIMOHATIBHBIN MEUIIMHCKUN YHUBEPCUTET UMEHU
M. T'opbkoro» JIHP, r. lonenx

Pe3rome. Ctpecc-nipo0iieMa MoXKuibIX MalMeHTOB IPU OIIEpaTUBHOM BMEILIATEIbCTBE
3aHMMAaeT 0co00e MECTO B Pa3BUTHH IOCICONEPANUOHHON KOTHUTHUBHOM NUCHYHKIHMUA U
CHIDKEHMM KadecTBa JKM3HU. OJHAKO BIMSHUE PETMOHApPHON M oOliedl aHecTe3uM Ha
KOTHTUBHYIO (DYHKIIMIO HYKJIAeTcsl B JanbHeliem uccienoBaHuu. CTaThsi MOCBEILEHA
s¢¢exram koptuzona Ha [IHC B 3aBUCHMOCTH OT €ro ypOBHS, BIMSHUIO PETHOHAPHON MIIH
o01Ieli aHeCTE3MH U COITYyTCTBYIOIIETO CTpecca Ha KOTHUTUBHIO (DYHKIIMIO TIAIIEHTA.

Knroueesoie ciuosea: KOZHUmMue6Hbvle pClCCﬂ’lpOﬁCWl@Cl, cmpecc, Kopmu3oul,
UHMPAONEPAYUOHHBL NEPUOO

COGNITIVE FUNCTIONS IN ELDERLY PATIENTS AND THEIR STRESS IS A
PROBLEM WITH VARIOUS TYPES OF ANESTHESIA

Razumovskaya K.R., Gaivoronskaya A.O., Kucherenko E.A.

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary. The stress problem of elderly patients during surgery occupies a special
place in the development of postoperative cognitive dysfunction and a decrease in the
quality of life. However, the effect of regional and general anesthesia on cognitive function
needs further investigation. The article is devoted to the effects of cortisol on the CNS
depending on its level, the effect of regional or general anesthesia and associated stress on
the patient's cognitive function.

Keywords: cognitive disorders, stress, cortisol, intraoperative period

AKTYAJIBHOCTDH npoOJIeMBl, a TaKke TeHepPUpOBaTh OyHyIlue

B ycnoBusix crapetomero oOmiectBa 3HaHMA M ONBIT.  TakuM  0oOpasom,
Bpaud BO BCEM MHpE CTAJIKUBAIOTCS C KOTHUTHBHAs LIETIOCTHOCTh TTOXKUJIBIX
TPYIHOCTSIMM TMpuU paboTe€ C TMOXKWIBIMH  MAIMEHTOB HMEET KIIIOYEBOE 3HAYCHUE B
nagyeHramMy.  [loMuMO  MOMMOpraHHOM  IMOBCEOHEBHOM  KM3HM  JUISL  AKTUBHOM
TMCOYHKIMY, TOXKWIbIE MalMeHThl 4Yallle JeATeIbHOCTH U BBICOKOTO KayecTBa YKH3HU.
TIOJIBEP>KEHBI PUCKY CHKEHHSI KOTHUTUBHBIX ~ JIFOOOM  BHJ  aHeCTe3MM Yy  MOXKHUIIBIX
(YHKIMIN, HEXEITM MOJIOZIbIE, UTO 3aTPyAHSET  MAlMEHTOB IMPEACTAaBIAET BBICOKUI PHUCK
MEIMKaMEHTO3HOE U XUPYPIrUUeCKOe JICUCHHE  IOCIICONEPALUOHHON KOTHUTUBHOU
JMaHHOM rpynmbl manueHToB. [loHnmanue  JUCOYHKIMM HE3aBHCUMO OT HX TeKylleH
MpoOJieMbl KOTHUTUBHBIX HApYIIEHHH Yy  COXpaHEHHOW KOTHUTHBHOW (yHKumH. bonee
MOXKWJIbIX TAllMeHTOB, TPeOyeT NETAbHOrO TOrO, CHIKEHHAs KOTHUTHBHAs THOKOCTbH
W3y4YeHUs] TIaMSTH, BHUMaHUS, Y4TOObI ObLIa  COXPAHSETCS JOJbBIIE M B TKEJBIX CITydasx
BO3MOXKHOCTb  BOCIPMHHMMAaTh M PEUIATh  MOXKET IIPUBECTU K CTOMKOMY

MOJIOJBIE YUEHBIE
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TMOCJICONIEPAIIOHHOMY KOTHUTHBHOMY
paccrpotictBy (CIIKP).
TpeBOKHOCTH — 3TO  XOPOILO

W3BECTHOE SIBJIICHUE Y TOXKUJIBIX MMAIlUEHTOB,
OKa3bIBAIOIIEE  KJIKOYEBOE  BIMSHUE HA
MIEPUONIEPALIMOHHBIA U TTOCIIEONEPALMOHHBII
crpecc. Crpecc, BbI3BAHHBIM aHECTE3UEH,
MIPUBOJIUT K KOTHUTUBHBIM PACCTPOMCTBAM B
45% ciyyaeB. Takum 00pa3oM, npaBuIIbHAS
IpeIoTepalioHHast cenanusl,
MHOIOKOMITOHEHTHAsl ~ 3allluTa T[OJOBHOIO
MO3ra B MUHTPAOIIEpallMOHHOM IIEPUOJIE MOTYT
CHU3UTh YPOBEHb CTpECCa U, CIIEIOBATEIBHO,

HUBEIIMPOBATh HETATUBHOE BIMSHUE HA
KOTHUTHBHYIO MOCJIEONEPALMOHHYIO
(hYHKIHIO.

LEJIb

M3yunts CB3b MEXAy OOmerd wu
pEruoHapHOU aHeCTe3ueH, u
IIOCJIEONIEPALUOHHBIM KOTHUTHUBHBIM

pacCTpOMCTBOM, HMECTCS JIM  Kakas-T0o
CBSI3b METO/Ia AHECTE3UU M YPOBHS KOPTU30J1a
y TIOKUJIBIX OOJIBHBIX.

MATEPUAJIBI U METO/1bI

Hcnomnbp3oBamich JTAHHBIC
mutepatypsl u3 PubMed 3a nepuoa ¢ 2006 o
2022 1., ¢ HCTIOIB30BAaHUEM KITFOUEBBIX CJIOB:
KOTHUTUBHBIE paccTpoKcTBa, CTpecc,
MHTPAOTIEPAlIMOHHBIH TIEpHO]L, IKasa
OTIPEJICTICHNs KOTHUTHBHBIX PACCTPOICTB,
CTOMKOE MOCIEONepallMOHHOE KOTHUTUBHOE

paccTpoMCTBO.
PE3VJIBTATBI 1 OBCYXXIEHUE
CambplM  paHHUM  TNPOSIBICHUEM

TIOBPEX/ICHUS] HEHPOHOB B TOJIOBHOM MO3T€
SIBJISIETCS.  CHIDKEHHE BBICIIIMX  KOPKOBBIX
GyHKIMHA XpaHEHHST ¥ BOCIIPOM3BEICHHS
MamMsiTd M KOTHUTHBHOM 0OpaboTtku [1].
KakoBa ponp KOpTH307Ia Kak «TrOpMOHA
crpeccay B (OPMUPOBAHMM KOTHUTHUBHOMN
(GYHKIMH TIOXKWIBIX JTIOJICH, YUYUTHIBAs, YTO
MO3T HamboJiee ys3BMM B Hadal M KOHIIE
CBOEH KU3HU?

CyIlIecTByIOT J0Ka3aTreabCcTBa TOTO,
9r0 3(GQeKThl KOPTH30JIa BApbUPYIOT B
3aBUCUMOCTH OT €r0 YpOBHsA. B wactHOCTH,
UMEIOTCS  CBHUJICTENLCTBA  KOTHUTHUBHBIX
YIYy4IIEHUd B YCJIOBHSIX ~ YMEPEHHOIO,
OTPAaHUYEHHOTO BO BPEMEHU TOBBIIICHHS
YpOBHS KOPTH30Jla, HO TaKkKe eCTh H

JIOKA3aTelIbCTBA KOTHUTHBHBIX HapyIIEHHH,
KOIJIa KOHLIEHTpAlMU KOPTU30J1a MOCTOSTHHO
Ype3MEPHO BBICOKHE [2].

B ycinoBusAX XpOHMYECKOIO crpecca
TMIOBBIIIEHHBIH YPOBEHb KOPTHU30J1a OKA3bIBACT
NpsSIMOE€  HEMPOTOKCUYECKOE JCUCTBHE Ha
HEWPOHBI TMIINOKAMIIa, YTO BEAET 3a COo0Oi
rubellb HEeMpPOHOB M YMEHBIIEHHE O0beMa
TUNIOKAMIIa — 3TO U CTAHOBUTCS MPUYUHOM
KOTHUTHUBHBIX HapyuieHui [3]. Crout takxe
y4ecTb BO3PACTHBIE W3MEHEHHS YPOBHS H
pUTMa CeKpeluu KopTuzona. B dactHOCTH,
CpelHHE YPOBHM KOPTH30JIa IIOCTEIIEHHO
YBEJIMUUBAIOTCA C Bo3pactoM. Kpome Toro,
XapakTepHOEe ISl JIUI MOJIOZIOTO U CPEIHEro
BO3pacTa CHMKCHHE YpPOBHS KOPTH30J1a B
TEUeHHUE JTHS UcUe3aeT Mpu cTapeHuu. B To xe
BpPEMsI CTPECCOBBIC YPOBHU KOPTHU30JIa 4acTO
BBILLE Y IOXKUJIBIX JIFOAEH, YEM Y MOJIOJIBIX [2].
Meraanamu3 45 wuccienoBaHuil  Mokasanl
3HAYUTENILHO OOJIBIITYIO CEKPELIUIO KOPTHU30JIa
B OTBeT Ha (hapMakoJOrMyecKue |
TICUXOCOLIMAIIbHBIE MPOOIEMBI Y TIOKUIIBIX T10
CPaBHEHHMIO C MOJIOJIBIMH YYACTHUKAMU [5].

B. A. [ynko wuccienoBai BIMSHUE
TIEpUOTIEPAIIMOHHBIX (DAaKTOPOB HA YpPOBEHB
KOPTU30Jla  TpU  KapIUOXUPYPrHUECKUX
BMeIIaTeNhcTBaX B S5 9ramoB: 1 aram
MAallMeHT  Ha  OMNEpaliOoHHOM  CTOJE,
KaTeTepu3alys Inepuepruyeckoidl BeHbl; 2
aTan BO BpeMs aHECTe3MH, Nepen
nogmoueHreM k ammapary UK; 3 sranm —
OKOHYaHHUE Olepalvy, HaJoKeHUEe IIBOB Ha
KOKy; 4 sran — uepe3 1-3 waca mocne
ornepauuy; 5 atan — yepes3 17-20 yacoB nocie
orepary. ABTOPbI YCTaHOBUIIM KOPPEIISITUIO
Bo3pacta marmmeHta (R=0,35; p=0,023) c
ypoBHEM Koptuzona uepe3 17-20 u mocne
OTEPaTUBHOTO BMENIATENILCTBA. Y MAIMEHTOB
B Bo3pacre 65 5eT u crapiie ypOBEHb
KOpPTU3071a OBUT JIOCTOBEPHO BBIIIE TOJBKO
yepe3 17-20 a: 58,5 (55,5; 61,5) Mxr/mn y
narueHToB Miaire 65 et u 70,5 (67,0; 73,0)
MKT/UI 'y TaneHToB 65 JleT W cTapiie
(p=0,03). Ha OCTaJIbHBIX JTanax
WCCTICIOBAaHUSI  YPOBEHb  KOPTH30Ja HE
pazmuyaics MEXAYy JaHHBIMH TPYMIamMH
TIAIEeHTOB [6].

Kazmierski u ero xosmers cmoriu
MIPOJIEMOHCTPHPOBATh, UTO TOCIE OMNEepaIy

MOJIOJBIE YYEHBIE
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KOPOHAPHOTO IITYHTHPOBAHUS ITOBBIIICHHBIN
YPOBEHb KOPTH30J1a 3HAYUTEILHO TOBBIIIIACT
PUCKH KOTHUTHBHOU quicyHkimu [7]. Y3 113

MAIMEHTOB, TIEPEHECIINX A0PTOKOPOHAPHOE
myHtapoBanue 'y 36% (41)  pasBuiics
MOCTICOTIEPAMOHHBIN JETUPHIA.

Tabnuna

ITokazarenu YPOBHA IMPEAONCPALIMOHHOI'O U IMMOCJICOIICPAIMOHHOI0O KOPTHU30J1a

HanmenoBanue Henenupuosnsiit | Jlenupro3Hbii
TOpPMOHA (n=72) (n=41) 2 3uaucnue P
[Ipenonepanuonnbiii | 316,5 (ot 239,6 | 444,8 (c 288,7 (:ﬂ-’(())(())f- 0.006
KOPTHU30J1 (HMOJIb / 1) 10 423) 10 528,2) 1,006) '
. 1,002
[Tocneonepanumonnsiit | 876,3 (672,1 no | 1162 (ot 910 (1,001 - < 0.0001
KOPTHU301 (HMOJIb / JT) 1101) 1o 1505) 1’003) '

J171s1 OLIeHKM KOTHUTUBHOM (DYHKIUH U
YPOBHSI CTpecca HCHOJIB3YIOT —Pa3IuuHbIC
TECTBl U METOAMKHU. Tak B YHHBEPCUTETCKOU
OosbHUIIE DpaHreHa, ['epMaHus B Tepro C
nekadbpst 2014 r. mo wHosOpp 2015 T.
uccrienoBai 46 MAIMEHTOB,  KOTOPBHIM
MPOBOMIaCH ~ O0IIasi W perHOHapHAs
AHeCTe3Ws, CPEIHUN  BO3pPaCT  KOTOPBIX
cocraBui 75,4 u 62,0 roma. [ npemeukaryn
CTpOro n30eram HCITOJTb30BaHUE
OCH30/IMa3eMMHOB M BMECTO HHUX, IIpU
HEOOXOIMMOCTH, TIEpe]] OTiepaleli Ha3HAYAIH
kioHuauH 75 wma 150 wmxr. Kpureprem
OLIEHKH YPOBHS CTpecca CIyXWJI YpPOBEHb
KOPTH30J1a B CITFOHE TIAIMEHTOB [8].

[TpumeyarensbH, 4TO YPOBEHb
KopTH30Jia ObUT  CTaOWJIBHO  BBIIIE  HA
MIPOTSDKEHUH BCEX TPEX JHEH rccrenoBaHus (B
JICHB TIEpE]T OTIepallield, IeHb OTepaIiy 1 IeHb
Moclie) y TAalHeHTOB, KOTOpbhIE MOMyJain
OOILYIO0 QHECTE3UIO, YEM B I'PYIIIE MAlIEHTOB
PETHOHAPHON AHECTE3UU: CPEAHUE 3HAYCHUS
YpOBHSI OOIIIEro KOPTH30JIa COCTaBWiIO 5,47
EJl/n mna pernonapuoit u 2,56 EJl/n nns
o0I1Iei anecte3nu

JI1s1 BBISIBIICHHS JIETKUX KOTHUTHUBHBIX
(YHKIMOHATBHBIX HApYIIEHUH HCTIONb30BAICS
tect DemTect, s oueHku (yHKIMH
IJIO0ATBHOM TIAMATH - TECT TOBEICHUECKOM

NPOAHAIU3UPOBAaH 10 U IIOCNE OIepalHu.
Mexny  nmBymMsa — IpymaMd = J10- WU
TIOCJICOTNIEPAMOHHBIMI  PE3YJIbTaTaMH TECTOB
CYILLIECTBEHHON pa3HMIBI HE IOKa3aja He B
OJTHOM M3 TECTOB.

AHAJIOTMYHO CYIIECTBEHHON Pa3HULIbI
B BO3HMKHOBEHHSI KOTHUTUBHOH AMCHYHKINN
riocse oOIIel WM PErMOHapHON aHEeCTe3UH Y
MOXWIBIX MAlMEHTOB HE OOHapyX Wl U
Rasmussen LS ¢ ero komieramu, KoTOpble
npennonoxuwm, yro vacrora CIIKP Oyner
MEHbLIEe NPU PETMOHAPHON aHECTe3WH, a He
ripu oomieit. B viccrienoBanme ObUTH BKITFOUCHBI
naiyentsl  crapuie 60 Jer, mnepeHecime
Cepbe3HBICE  HEKapAMAIbHBIE  OIEParvHL.
KornutvBHas  OleHKa  MPOBOAWIIACH €
IIOMOIIBIO YETPBIX HEUPOIICUXOIOTMYECKUX
TECTOB JI0 OIIEpaLK U yepe3 7 THel u 3 mecsna
nociie oneparu. Yepes 7 muert CIIKP Obin
obHapyxeH y 37/188 mnaumentoB (19.7%,
[14.3-26.1%]) mocie oOmieli aHecTe3sMd U B
22/176  (125%, [8.0-18.3%]) mocne
pervoHapHoii anecresun, P = 0,06. Yepes 3
mecsiia CIIKP  npucyrcrBoBan 'y 25/175
narerToB (14.3%, [9.5-20.4%]) mocre oOrmeit
anectesun mpotuB  23/165 (13.9%, [9.0-
20.2%]) mocne peruoHapHOU aHecte3wu, P =
0,93 [4].

namstd Rivermead. KoruutuBHbIe 00macTu BBIBO/IbI

BHUMAaHHs1, KOHIEHTPAUK U UCTIOJIHUTEIBHOM B nanHOM mccrenoBaHuM M3y4WIOCh

(GyHKIMM ObUTH HCCIEIOBAHBI C TIOMOIIBIO  BIUSIHUE  KOPTH30Jla HAa  KOTHUTUBHYIO

tecta Ctpyna, AeUIUT NaMsSITH U BHUMaHUS  (DYHKIMIO TTOXKWJIBIX JFOZIeN B

— mo Ttecty SKT. Kaxpaplii TecT HWHTPAONEpAllMOHHOM TIEPUOJE, a TaKKe

HEHNPOKOTHUTHBHON OLICHKU ObUT  BIMSTHUE PETMOHAPHOM WM OOIIEH aHECTe3Un
MOJIOABIE YUEHBIE
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U COMYTCTBYIOUIETO CTpecca Ul MalyeHTa Ha
pazutue CIIKP. bputo oOHapyXeHO, 4TO
YPOBEHb KOPTH30JIa B TPYIIIE PErHOHAPHOM
AHECTE3WH 3HAYUTEIILHO HIDKE, HEXKENH B
rpymne  oOmeld — aHecTe3ud,  OJHAKO
3aBHCUMOCTh MKy THUIIOM aHECTE3UH |
pazsutueM CIIKP orcyrctByer. MokHO
CIleNaTh BBIBOJ, YTO BBICOKUIA YPOBEHb
KOpPTU30JIa B IEPHONEPALIOHHOM IIEPHOJIE
SBISICTCSI  MAapKepPOM  pHCKa  Pa3BHUTHS
KOTHUTHBHBIX HapyiieHud. OCHOBBIBASCh Ha
STUX BBIBOJIAX, Oy TyILie NCCIIEOBAHMUS MOTYT
JIOTIOJTHUTEIIFHO TPOJUTh CBET Ha BIIMSHUE
Pa3IIMIHBIX BUJIOB aHeCTEe3Un Ha
TIEPUOTIEPALIIOHHBII CTPECC U €r0 BIMSHUE Ha
pe3yabTaThl JICUYCHUSI TAIMEHTOB. A TaKxke
pa3paborath MeToAbl OOpEOBI CO CTpecc-
po0OIIeMoi TIOYKMITBIX TIAICHTOB,
MIEPEHECIINX OMNEePaTUBHOE BMEIIATENbCTBO,
JUTSL ITyUIIICHUSI KX KQueCTBa KU3HH.
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CUHAPOM UHD®Y3UU ITPOITODOJIA
BepOosckuit U.A., Ckopoborartsiii P.B.
['ocynapcTBenHast 00pa3oBaTenbHasi OpraHU3aIHs BHICIIEr0 MPOo(ecCHOHaTBHOTO

obOpazoBanus «JoHEIKHT HAITMOHALHBIN MEAUITUHCKUA YHUBEPCUTET UMEHU M.
['opbkoro» IHP, r. lonenk

Pe3rome. Cunapom wun¢pysun mnpomodona (CHUII) — penkoe, HO upe3BBIYANHO
OIIaCHOE OCJIOKHEHHE NMPUMEHEHHs Iporodosa, XapakTepu3yoomnieecs: BEICOKMM YPOBHEM
netanpHOoCcTH. Ilatorenes CUII mpeacraBnser coOOl COYETaHHME YCHUIIEHHOTO JIMIIONM3A,
HapyUICHUS MPOIECCOB OKHCICHUS JKHUPHBIX KUCIOT M AUCHYHKIUH MHUTOXOHIPUABHOM
neixarenpHoi menu. CUII, xak mpaBmiio, pa3BUBAeTCs y MAIMEHTOB C KPUTHYECKUMHU
pacCTpOHCTBaMU TPU NPOJODKUTENbHOM HH(QY3MH mporodona B BBICOKOW 03¢ U
MaHH(ECTUPYET  JIAKTATAIMI030M, pabJOMHUOIM30M UM  OCTPOHM  IHPKYJATOPHOH
HezpoctarouyHocThlo. Crienuguueckoe sedenue CUIL orcyTcTByeT, a MPOrHo3 BO MHOTOM
OTIPEJIeNIACTCS.  CIIOCOOHOCTBHIO KJIMHUIMCTA CBOEBPEMEHHO pAaclo3HATh CHHAPOM W
IIpEeKpaTUTh BBeAeHue nponogona. O630p paccMaTpUBaeT COBPEMEHHBIE MPEACTABICHUS O
MaToreHese, KIMHUYECKUX IMPOSBICHUAX, METOAAX TPEAYNpPEkKICHUsI W WHTCHCHUBHON
Tepalmuyd CHHIPOMA M B IEJIOM NPHU3BAH IOBBICUTh HACTOPOKEHHOCTh M PACHIMPHUTH
IIpe/ICTaBIeHNE TPAKTUYECKUX Bpauel o JaHHOU pobiieMe.

Keywords: cunopom unghysuu nponogona, nponoghon, eunepaunudemusi,
paboomuonus, ayuoos

PROPOFOL INFUSION SYNDROME
Verbovskiy I.A., Skorobogaty R.V.

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary. Propofol infusion syndrome (PRIS) is rare but extremely dangerous
complication of propofol administration that is characterized by increased mortality level.
Pathogenesis of PRIS is represented by the conjunction of intensifi ed lipolysis,
disturbances of fatty acid oxidation and impaired mitochondrial respiratory chain function.
PRIS typically develops in patients with critical conditions receiving continuous high-dose
propofol infusion and presents as lactate acidosis, rhabdomyolysis and acute circulatory
failure. For PRIS there is no specifi ¢ treatment and the prognosis is largely determined by
an ability of the clinician to recognize the syndrome early and stop propofol administration.
Th is review provides a modern insight into pathogenesis, clinical presentations, preventive
measures and intensive care of the syndrome and is generally intended to raise an alertness
and improve understanding of the problem among practicing physicians.

Keywords: propofol infusion syndrome, PRIS, propofol, hyperlipidemia,
rhabdomyolysis, acidosis
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BBEJIEHUE

I[Mporiopon  (2,6-mum3onporgeHo)
SBISICTCST  HauWOoNiee  pacIpOCTPaHESHHBIM
BHYTPHBCHHBIM CeIATHBHO-CHOTBOPHBIM
CPEIICTBOM,  WCIIOJNB3YyeMbIM  JUISl  OOIIei
AHECTE3UN. M33a  cBOMX  JKelmaeMbIX
(hapMaKOKMHETHYECKMX ~ CBOKMCTB  TPOIOdoI

TAKOKE IIMPOKO UCTIONB3YETCS [Isl IPOLIETYPHOM
cemaiMi B aMOYJIaTOPHBIX YCJIOBHSIX W IS
HEMpOLEYPHOH ~ Celali  TSDKEIOOOBHBIX.
Nudyzmonnsni cunapom mporodona (CUII)
SIBIISISTCS TIOTEHIMATTBHO (PaTaTbHBIM MOOOYHBIM

MTOCTICACTBHEM, KOTOpOE TIPOSIBIISIETCS
METa0OMYECKUM  AllMJIO30M,  apUTMHSMU,
[TyOOKOM  CeplIeuHONM  HEeOCTAaTOYHOCTBIO,
PabIOMHOITI30M, TUTIEpKATIEMIEH,
rernaroMeraien, TunepIMImMaeMIeH, TOYeUHOM
HEJIOCTaTOYHOCTHIO, JIMXOPAJIKOM u
JIAKTaTCMUEH.

Cy11ecTByeT J0303aBUCUMBIA XapakTep
TOKCUYHOCTH, ¥ OOJIBIIMHCTBO  CIIy4yacB

HaOJIFOATIOCh Y TIAIIEHTOB, KOTOPHIM BBOJIHIIH
nporioos1 B TedeHne > 48 9 B J03aX,
TIPEBBIIIAOIIIX 4 MI/KT/4.

Tepmun «CHHJIPOM uHpY3UU
niporioponay (CUIT) 6611 BriepBbIe MPeyioKeH B
1998 1., Korza Mpu aHaM3E psijia CMEPTEITHHBIX
CIy4aeB y JeTell ObLUia OOHapy»eHa OTYETIIMBAsI

B3aMMOCBS3b  MEKIy  IPOAODKUTEIIBHON
uH(y3ueld Bbicokux a03. Cemarmst B UT 39
pasBUTHEM TIIPOrPECCUPYIOLLEN
MHMOKapIUAIBHON HEJIOCTaTOYHOCTH B
COYETaHUU c JIAKTaTaLAZIO30M,
TUNEpIUNUIEMUe  WWIM  pabIOMUOIM30M.
IlepBoHaYaIbHO ~ OMNHWCaHHBIA B JETCKOM

TOMYJISILAM, 3TOT PEIKHA, HO MOTEHIMAIBHO
CMepTENbHBI M0O0UHBI 3¢dekT npornodona
ceifyac BCe dalle COOOIIAeTCsl Uil B3POCIBIX
TAIMEHTOB C KPUTUYECKUMH COCTOSIHUSIMHL.
Tounast narodusuonorust CUII erme He

orpeieNieHa. OmHaxo CYIIECTBYIOT
JIOKa3aTelibCTBA ~ TOTO,  YTO  TpOrodort
B3aHMOJICHCTBYET C Pa3IMYHBIMA

KOMITOHEHTaMH TIEITM TIEPEHOCa JJIEKTPOHOB.
Hanpumep, niporiodorn MHrHOMpyeT KOMILIEKCHI
I m IV B pa3muHbIX KOHLEHTpAIWMSX H
MOTEHIMATIBHO ~ BIMSET HA  OKHCIUTEIBHO-
BOCCTAaHOBHTEJIGHYIO aKTUBHOCTh KO(EepMEeHTa
Q (KoQ). Kpome Toro, nporodor pazbeuHseT
Hedochoprmpyrorme MHTOXOHJIPHIH,

YCHJIMBAsI yTEUKY MpoToHOB. Kpome Toro, Obuio
BbICKa3aHO Iperonoxenue, yro CUIl moxer
OBbITh pE3yJIbTaTOM TPHOOPETEHHOTo JieheKTa

OKHCIICHHS KUPHBIX KHUCIIOT m3-3a
MHTHOMPOBAHUS
KapHUTHHITATLMUTOTTpaHC(epassl L.
VYuurtsiBast BBICOKHIA pUCK
CMEPTEITHHOTO UCXOI1a, OTCYTCTBHE

JIOCTOBEPHBIX  JIMAarHOCTMYECKUX TECTOB H
METO/IOB CIIEIM(PMYECKOTO JICYSHHUSI CHHIIPOMA,
ocBeiomiieHHOCT, 0 mipodnieme CHUII cpenn
CIICIMATIMCTOB, MPAKTUKYIOIMX B cdepe
MHTCHCUBHOM TEpallid W aHECTE3HOJIOTHH,
nprioOperaer OOIBIIIOe 3HAYCHHE, TOCKOIBKY

CITIOCOOHOCTH ~ CBOGBPEMEHHO  pacIio3HaTh
CHHJIPOM MOMKET ChIIParh PEIIAIOIIYI0 POJb B
cyap0Oe MalfenTa.

[Narorenes. CUII 1o xoHI1a HE BBISICHEH.
Cuuraercsi, 4TO BaXHBIM HPEIPACTIONAraroyM
(hakTopoM I Pa3BUTHS CHUHAPOMA MOXKET
CIy’KUTh HAIMYME Y TAlMeHTa KPUTUYECKOTO
COCTOSIHUSL. Y JIUIL C TSDKEBIMU PAaCCTPOCTBAMU
KU3HEHHO BAKHBIX CHUCTEM OpraHu3Ma B
YCIOBUSIX JTcOanaHca MEXIy SHEpreTUUecKon
MOTPEOHOCTHI0 M JIOCTABKOM  KUCTIOpoAa K
TKaHAM 0c000€ 3HAueHWe UL MOIIEpKaHHs
SHEPIOMPOAYKIMU TpHOOpeTaeT MeTaboI3M
cB0oOOoHBIX >kUpHBIX KUCIOT (CXKK). [Tporodon
CIIOCOOEH yrHeTaTh aKTUBHOCTh TPAHCIIOPTHOTO
Oenka MUTOXOH/IPUIA
KapHUTHHIIATBMUTOMITpaHcdepazsl | u  Tem
caMbIM HapylIaTh 3aXBaT U MUTOXOHJPHUATBEHOE
okucienue JumHHOUenoueunslx CXKK B
MHOKaple M  CKEJETHOW  MYCKYyJarype.
CriencrBreM 3T0r0, C OTHOM CTOPOHBL, SIBJISTFOTCS
TIPOTPECCHPYIOIINIA SHEPTOICPHITAT, KIICTOUHAS
TUITOKCHS X HEKPO3 MBILLIEYHON TKaHH, C IPYrOu
TUTEPIATINIEMHUS], CriocoOHast
TIPOBOLIMPOBATh KU3HEYTPOXKALOLLIE
HapyIIeHUsl cepiedHoro purMa. Bmecre ¢ tem
TUNEPIATTUIEMUS, 00YCITOBIIEHHAST
paccTporcTBaMU MHUTOXOHJPHATLHOTO
merabomima CXKK, moxer ycyryomsarscs B
CBSI3U C aKTUBALIMEHN SHIONEHHOTO JITION3a MO
BIMSIHUEM  BBICOKOTO  YPOBHS ~ CTPECCOBBIX
TOPMOHOB, a TaKkKe B YCIOBHMSX Harpys3Ku
JIATTUTHOU COCTaBJISFOLIEH niporiogorna.
Pe3ynbTatel HENABHUX  3KCIIEPUMEHTATIBHBIX
WCCIIEIOBAHNM CBUJIETENBCTBYIOT B TIONB3Y €IIE
OJTHOM TATOreHETHYECKON THIOTE3bI, COIIACHO
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KoTopoi Tporioorr, 00Manast CTPYKTYPHBIM
CXOJZICTBOM C KO3H3UMOM Q, CIIOCOOEH BCTYTIaTh
C HMUM B KOHKYPCHTHOC B3aMMOJICHCTBHE W
OJIOKMPOBATh B JIBIXATEIIHHON 1IN TPAHCTIOPT
MEKTPOHOB. B pesymbrare  mucdyHKImu
MUTOXOHJPUAIBHOM  JBIXaTebHOM LEMM U
HApYIICHUST  TPOLIECCOB  OKUCIIHTEIIEHOTO
(hochoprTMpPOBaHUST  TIOABIISIETCS.  TTPOTYKIHS
AT® wu BO3HMKAcT KJIETOYHAS THIIOKCHSL.
Pazsutue CUI1 1 ero TsoKecTh XapakTepu3yroTest
OTYCTIIMBOM  3aBUCUMOCTBIO OT  JIO3bI U
TIPOJIOIDKUTEITBHOCTH BBeZIEHHS rportogora. Kak
npaBuwiio, CHUII pasuBaercs mipu wH(Y3UH
Tpernapara Ha MPOTSDKEHUH Ooriee deM 48 4 B
1103€, TipeBbITIaroIIeH 4 mMr/(kr>4). Tem He MeHee
ONMCAHBI CITy4an BOSHUKHOBEHHSI CHHIPOMA IPH
KPaTKOBPEMEHHOM BBEZICHHH OO0JIee BBICOKHX
703, a Tarke Npu Oonee MPOIOIDKUTEIEHOM
BBEJICHUH MEHBIIHX J103. [10 TaHHBIM CKOPOCTB U
TIPOJIOJDKUTEILHOCTh ~ MH(Y3uH  miporioorna,
Hapsily C TPaBMATHYECKUM TOBPSKICHUEM
TOJIOBHOTO MO3A U JIMXOPAIKOH, BBICTYIIACT B
PO HE3aBHCHMOTO  TIPSMKTOpa  CMEPTH
nameHtoB ¢ CUIL  Tlomumo o3l ©
JUTITEITBHOCTH BBCJICHHISI niporiopora,
(axTopamu, npoBormpyrormmu passurie CULL
SIBISTFOTCSL  COIYTCTBYIOIIIGE  NPHMCHEHHE
KaTeXOJJaMUHOB WJIM KOPTUKOCTEPOHIOB. Ha
(doHE TPUMEHEHUS] KaTeXOIAMHHOB MOMKET
HAOJIFOIATECS 3HAYNUTEIILHOE CHIDKEHHE
KOHIIGHTpaly  miporiodoria B MiasMe, B
pesyJbTaTte dYero BO3pacTaeT TOTPEOHOCTH B
YBEJTMUEHHUH JI03bI TUITHOTHKA U, CJI/IOBATEHHO,
CO3/IAIOTCA  TIPEIOCBUTKU  JUTS  Peai3alin
no0ouHbIX 3¢ dexToB mporodona. Kpome toro, y
TIAIUEHTOB ¢  KPUTHYSCKUMU  COCTOSIHHSIMU
OK30T€HHbIE W DHJOTCHHBIE KaTeXOJIAMHHBI
CIOCOOHBI ~ TIPOBOLMPOBATH  JIETEHEPALIHIO
MHUOGUOPWILT (KOAryJISIMOHHBI MHOLATOIH3)

arnmapara, B 4aCTHOCTH BPOXKIICHHOTO JIe)eKTa B
CHCTEME OKHCIIUTEITEHOTO (hPOCOPHITPOBAHFIS.

MATEPHAJIbI U METO/IbI

beu1  mpoBeeH  NOMCK — HAy4HBIX
nyonukaipii B OnOimorpaduuecknx — 06azax
narHpx PubMed, Google Scholar u PUHLI, o
KIFOYECBBIM  CJIOBaM, «CHHIPOM  HH(DY3uH
nporioonay, «propofol infusion syndromey,
«PRIS». B o0030p OBUIM  BKIIOYCHBI
OPHUTMHAIBHBIE CTaThH, OMMCAHUST KITMHUYECKHX
ciydaeB, 0030pbI  JIMTEPATyphl, pedepars
crareil. KpoMe TOro, mouck JONOJHHUTEIBHBIX
WCTOYHUKOB ~OCYIISCTBISUICS TP  aHAIM3C
Oubmorpauueckux CIUCKOB BKITIOYCHHBIX B
0030 ITyOIHKALIHA.

Knunuko-naboparopHas
cumnroMaTrka. [ToCKONbKy B CHITy HH3KOM

HacCcTOThI BCTPCHACMOCTU AOCTYITHBIC
CBCACHHA CHHAPOME B HACTOAIICC BpPEMA
OrpaHUYMBarOTCA OIIMCaHUSAMHA

HEMHOTOYHCIICHHBIX KIMHUYECKUX CIIy4aeB
WM CepHiA CITy4YacB, CIUHBIC COTJIACOBAHHBIC
KpuTepuu KinHuueckon auarHoctuku CUII
TIOKA €IIIe HE OTPE/ICIICHBI.

[epBoHaYaTbHO KIIMHMYECKash KapTHHA
CUII Obuta ormcaHa y JieTell Kak BHE3AIHO
BO3HHKAOIIAsT pedpakTepHas OpauKapaus C
HICXOJIOM B aCHCTOJIHIO B COYETAHHUH I10 MEHBILIEH
Mepe C OIHUM U3 CJCMYIONMX MPH3HAKOB:
TUNEPIUITUZIEMIS, KUPOBasi  MHQUILTPAIUSL
TICUECHH, TSDKEIIBIA METAOOIMUCCKUM alliI03 I
TIOpaYKEHNE MBI C Pa3BUTHEM PabIOMHOII3A

Y MUOTJIOOMHYPHI
IlpoBeneHHBI ~ aHAIM3  HAy4HBIX
NyONMKalmii ~ CBUICTENBCTBYET O  Ooree

IIMPOKOM CIIEKTPE BO3MOXKHBIX KITMHUYECKHX
nposiBieHni  cuHapoma. Kak mpaBuiio, mpu
onucanun  cimydaeB  CHUII  ynmomunarotest
Pa3IMUHBIE COUETAHUS CIIETYIONIMX HAPYIIEHUH:

U, KaK YIOMUHAJIOCh paHee, CTUMYJIMpOBAaTh HEOOBACHUMBIMA  METAa0OMMYeCKUil  alusios,
yunom3.  [mokokopTHKocTeporIbl, Oyaydr  paOIOMHONM3, TO4YeYHas HEJIOCTATOYHOCTb,
CTPECCOBBIMM ~ TOPMOHAMH, TAKKe MOTYT THIEpKaIMEMHUS, TUTIEPIATTUIEMUS],
YCWIMBAaTh JIMIIOJIM3 U BbI3bIBAaTh IPOTEOM3 B IEMaTOMETANMs,  JIMXOpaAKa,  HapyILEHUS
MHO(DHMIAMEHTaX MHUOKapAa M CKEJIETHOM  Cep/CYHOro puT™a, W3MEHEHUS Ha
MycKyJsatypbl. HekoTopble aBTOpbI BBIIBUTAIOT  AMIEKTPOKapAUOrpaMMe (BKD),
runote3y o (hapMaKOreHETUYECKOM XapaKTepe — ObICTPONpOrpeccupyromast cepreyHas
cuHapoMa. He mckimouaercs, 4to y OTAENBHBIX — HEIOCTaTOYHOCTb.

nammentoB ¢ CUIl  mpenpacnonararonmm MeTabomyiecKuid anuao3 | cepraeaHast
(haKTOpOM SIBIISIETCS] HATMYME CYOKIMHUYECKMX — HEIOCTaTOYHOCTh SIBIISTFOTCS paHHIMU
HapymieHnid  (QyHKIMM — MUTOXOHIpHatsbHOoro mnprsHakamu CUII  w  xapaktepusyrorcs
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3aBUCUMOCTBIO ~ OT  J03bl, TOrja  Kak
PabIOMHOIN3, HAPYIIICHHS CEPICIHOTO PUTMA U
npyrue OKI-mposiBiieHuss B OoJbiiiel  Mepe
3aBHCHMBI OT TIPOJIOJDKHTESIEHOCTH BBEICHUS
nporogorna. Cornacno pe3yJbTaTam
IKCIEPUMEHTAIBHBIX UCCIICIOBAHNM, pPaHHUC
(m0o303aBHICKIMBIC) TIPU3HAKA  MOTYT  OBITH
00YCIJIOBJICHBI YTHETCHHEM JIbIXaTeIIbHOM LIeTIH, a
TIO3/THHAE TIPU3HAKH (3aBUCHMBIC OT BPEMEHH ) —
HApYIICHUSIMUA OKUCIICHUSI KUPHBIX KHUCIIOT.
[Ipennonaraercs, 4To paccTpOKCTBA CEPACUHOTO
putMa u OKI -i3meHenus y natpenTos ¢ CUIL
CBs3aHbI C TOBBIIIEHHBIM cozepkanreM CXK,
Yell MPOApUTMOTEHHBIA 3(PQEKT MOXKET ObITh
ycwieH Ha (hoHe MeTabOIMYecKOro aruao3a.
OmHrM M3 TIEpBBIX TPU3HAKOB HECTAOMIIBHOU
CEpIIEYHOM JESTEIbHOCTA C BBICOKUM PUCKOM
BHe3anHOM cmepr y mnarmumeHtoB ¢ CUII
SIBISICTCS. BO3HMKHOBEHHWE Ha (oHe HHDY3MH
nporiodonia  DKI -miposiBrieHni, aHATIOTMYHBIX
TaKkOBBbIM TpU cuHIpome bpyrama, a mMeHHO
norbeM cermeHTa ST B BUzE CBOZa B IPABbIX
rpymubix  otBeneHwsix (V1 —V3). Pannum
TIPU3HAKOM, CBHUICTEIBCTBYIOIIMM 00 yIrpose
Pa3BUTHSI 1I0KA, MOXKET CIY>KHTb HHBEPCHS
syora T. Bo mMHOrmx crydasx HaOnmromaercs
pacimpeHie KOMIUIEKCa QRS.
IporpeccupoBanue CHHZIpOMA MOYKET
COIPOBOXKNIATHCS TOSIBIIEHUEM SKEITY/IOUKOBBIX
TaxuapuT™Mul, (GUOPIWIAIMN  HKEITYI0UKOB,
pasBuTHEeM Opayrkapauy 1 acuctorui. [Tommumo
OCIPbIX  HApYIICHWH  CEpIEYHOIO  PHUTMA,
BO3HMKHOBEHHE  TSDKEIOW  LIMPKYJSITOPHOU
HEJ0CTaTOYHOCTH Yy naipeHToB ¢ PRIS moxHO
OOBSICHUTH JICHCTBUEM CIEyIOIMX (PAKTOPOB.
Bo-niepBbIx, niporiogo BbI3bIBACT
niepudepuIecKyro BA30/IWJIATALIIO U
OpaMKap/rIo, a TAKKE CHIDKAET COKPATUMOCTb
MUOKapria,  OyAyud  aHTaroHucrom  f3-
aJIPEHOPETICTITOPOB M KATTBIMEBIX KaHaIoB. Bo-
BTOPBIX, HEJOCTATOYHAs  SHEPrONPOMYKIIHS,
OOYCITOBIICHHAs! HAPYIICHUSMU ~ [3-OKUCIICHUSI
YKUPHBIX KUCIIOT U OJIOKMPOBAHUEM TPAHCIIOpTa
ANIEKTPOHOB B JIIXaTETbHOW 1IENH, MPUBOIUT K
TSDKEJION MPOrpeccUpyroLiell MUOKapIMOTIaTUH,
rM0OeMM MBIILIEYHBIX KIETOK U KPUTUYECKOMY
CHIDKCHHUIO  COKpaTUTEJIbHOM  CIIOCOOHOCTH
Muokapaa. Kpome Toro, HeIOCTaTOYHOCTH
(GYHKIMM cepa MOXKET OTATOLIATh OCTPOe
TIOBPEXKICHIE MHOKap[a TIOA  BIMSHHAEM

KaTexoJIAMUHOB ¥ CTEpOHIOB. Pabmomuonis,
BbI3BAHHBIN pacpoCTpaHEeHHbIM
TUTOKCUYECKUM  TIOBPSKIICHUEM  CKEJIETHOU
MYCKYJIaTypbl, TPUBOIUT K MHOITIOOMHEMUH,
MHOTJIOOUHYPHH, OCTpOit MOYEYHON
Henocraroynocty (OIMH) u rumepkamemun.
l'vimepkamemust 'y nmammentoB ¢ CHUII
OTATOLIACTCS HMMEIOLIMMCS  METaOOJIMYeCKUM
auao30M M BBICTYyIIaeT B POJM
JIOTIOJIHUTEIIBHOTO TIPOAPUTMOTEHHOTO (haKTopa.
BcriomoraresibHbIM J1aO0paTOpHBIM MPU3HAKOM
pasBuTHsl  PabJIOMUOII3A  MOXKET  CITY)KHTh
TOBBIIICHUE ~ YPOBHA  KPEaTMHKHHA3bl B
CbIBOpOTKE KpoBU. Pacnipoctpanennocts OITH
cpemu nmarienToB ¢ CUTT moxket nocturats 39%.
[Ipy HaMYMK CTATUCTUYECKU MTOATBEPKICHHON
B3auMocB3U ¢ padnomuommsom s OITH wHe
JIOKa3aHa  3aBUCHUMOCTb ~ OT  JI03bl WU
TIPOJIOJDKUTENBHOCTH  MH(Y3UM  miporiodorna,
MOTOMY HE HCKIIFOYAeTCs, YTO IPOrogod
CITy’KUT JIOTIOJTHUTEIBHBIM  (PAKTOpOM — cpenu
MHOrUX Apyrux npuuvH pazsutus OITH y
MAIUEHTOB C KPUTUYECKUMH COCTOSTHUSIMHL
TspKerbIii METAOOTMIECKIIA alUI03 Y TIAIUEHTOB
¢ CHUII oObsicHseTCS HAKOIUIEHHEM JIaKTaTa Ha
¢one HECOCTOSTEITFHOCTH TPOLIECCOB
SHEPIOMPOAYKIMY, KICTOYHOW TUIOKCUHM U
obmpHoro muonmrommza. IlporpeccupoBanue
anyao3a Mo Mepe PasBUTHS TMATOJOTHYECKOrO
mporiecca  MOJUIEPKUBAETCS  CUCTEMHBIMU
HapyLIEHUSIMUA ~ KPOBOOOpAILICHUST M OCTPOM
HEJIOCTAaTOYHOCTBIO  SKCKPETOPHOM  (PYHKIUH
niouek. Kpome Toro, B yCI0BHSIX CBOWCTBEHHOM
CHUII TUTEPITATAIEMAN CXK
TpaHC(POPMHUPYIOTCSI B TIE€YEHH B KETOHOBBHIC
TeJa, YTO TAKKE CIIOCOOCTBYET YCYryOJICHHIO
MeTabOIIIYecKoro — aryao3a. Y HEKOTOPhIX

TIAIMCHTOB c CUII HaOITIOIATNCH
TeMaroMeramyis, TOBBIIIEHAE KOHIICHTPAIN
MEYCHOUHbIX ~ (DEPMEHTOB M KUPOBOE
niepepoKICHE TICYCHHU. Hapsiy Cc

TUIEPIUITUIIEMUEH, OTHON M3 MPEATOaracMbIX
NPUYMH ~ YBEJIIMYEHHMS  TIEUEHH  SIBIISIETCS
MOBBIINICHHOC  KPOBCHATIOJIHEHWE  OpraHa
BCJIEZICTBHE CEPIIEYHOM HENOCTaTOUHOCTH. Poct
TeMIIepaTypbl Tefla MOXKET ObITh OOYCIIOBJICH
Ppa3o0IIeHreEM TPOIIECCOB MUTOXOHAPUAITLHOTO
okucieHnst U ¢ochopwmpoBaHUs  H
paccerBaHUEM SHEPTUHU B BUJIE TETLIA.
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PE3VJIbTATHI U OBCYXXIAEHVE

153 KIIMHYECKHX CITy4acs,
BemonHeHHoro A. Krajcova u coasr. (2015),
noxreepxator, yro CUIT moxeT pa3BuBarbes
IPH  UCMOJB30BAaHUM PEKOMEH/IOBAHHBIX 103
Ipenapara, a TaKKe II0ClE CPaBHUTEIBHO
HETpOJIODKUTENIbHOM — MHDY3nn. B Takmx
CTy4asX HEKOTOPbIE THUITMYHbIC TPOSBICHHS
CHHJIpOMA 3a4acTyl0 OTCYTCTBYIOT. Tak, IpH
Bo3HuKHOBeHHM PRIS  mocne  BBemeHus
nporoorla B go3ax <4 wmr/(Krx)
PacipOCTPaHEHHOCTh THIIEPTPUIIIHLICPHUIEMHUH,
JIUXOpaJKy, TeNaTOMETalul | CeplIeHHON
HEZOCTaTOYHOCTH cocTaBisuia < 5 %, Toraa Kak
MoCiie  KpPaTKOBpEMEHHbIX HH(Y3ui  Oornee
BBICOKMX JI03 Mo orcyrcrBoBarh OKI -
TIPOSIBIICHHSL Ml QDUTMUISL, @ CHHIIPOM TIPOSIBIISLICS
HEOOBSCHUMBIM META0OIMYECKHM aLJI030M U
CepIIeYHOM HEJIOCTATOYHOCTHIO
CnienosarensHo, PRIS cnenyer nono3pesars npu
HATMYUH JIFOOBIX BBIILIEONMCAHHBIX TPOSBIICHUN
Y TALMEHTOB, TIOMYYaBIIMX WA TOMYYAFOIINX
nporiool1, ecl OTCYTCTBYET abTepHATHBHOES
OOBSCHEHNE TAKUM HapyILIEHUSM

[Mpodunaktuka CUIL. Hcxoms wu3
BBIIIICOMTICAHHBIX  OCOOGHHOCTEH — IaToreHesa
CUIl wu yuurbBas mpeApacoiararoime
(bakTOpBI, BEPOSTHOCTH PA3BHUTHS CHHIPOMA
MOXKHO CHM3UTH Onaroaps — COONFOICHUIO
CIeqyroMX ycroBuid. [ IpakThkyronmmM Bpadam
HEOOXO/MMO ~ COXpaHATh  HACTOPOXKEHHOCTb
OTHOCHTEJIBHO BO3MOXKHOCTH BO3HHKHOBEHHSI
CUII y narnumeHToB, MOMyYarolMX Mporodort.

Hy»xHo CTPEMUTBCS 4TO OBl
MPOJIOJDKUTENFHOCTh ~ MHQY3UM  TIperapara
JlocTyraia MUHAMAIILHOM JI03bI,
o0ecIeunBaroIeit JKEJIaCMBI

(hapmakomHamrdeckuii adexT npenapara. [1o
BO3MOYKHOCTH CJIe/TyeT M30eraTh NCTIOTb30BAHNS
KaTeXOJIAMUHOB M TJIFOKOKOPTHKOCTEPOUIIOB Ha
(one mpumeHeHus mporiodora. J{ist mareHTos,
MOMYYAFOIIMX  TPOTO(OIT  TIPOJIOIHKUTENTHHOE
BpEMs1 WM B BBICOKHX JI03aX, 11€71eCO00pa3HO
TIPOBE/ICHIE MOHHWTOPHMHTA, HAMPABJICHHOTO HA
CBOEBPEMEHHOE BBIBIICHUE KIMHUYECKUX U
J1ab0OPATOPHBIX PU3HAKOB, KOTOPBIE MOTYT OBITH
ceanbl ¢ CUIL Obs3aTenbsHOMY KOHTPOITIO
MO/JISKAT OCHOBHBIC TOKa3aTeNivi  (PYHKIMH
KU3HEHHO BKHBIX OpPraHoB (B TOM 4YHCIIe
apTepHaTbHOE JIABJICHHE, YacTOTa CEpIICYHBIX

COKPAILICHHI, YaCcTOTa JbIXaTe/TbHbIX JIBKKCHUIA
u mp.), OKI, mnokasarel KOHIIEHTPAIU
JIaKTata,  TPUIIMIEPHIOB,  AJIEKTPOJIUTOB,
KpeaTWHUHA, KPEATHMHKUHA3hI W TICUEHOUYHBIX
(hepMeHTOB B CHIBOPOTKE KpoBH. L{erecoobpaseH
KOHTPOJTb ITOKa3aTesIel Ta30BOr0 aHaIN3a KPOBH,
a TaKKe AaHaIM3 MOYM Ha COJICp)KaHHe
MHOITIOOMHA. YUHTBIBAs, YTO BOXHYIO POJib B
naroreHeze CUI1 y naimeHToB ¢ KpUTHIECKUMU
pacCTpOMCTBAMM ~ WIPAcT  TUNEPIUNHICMUS,
00YCIIOBIICHHAS aKTUBAIMEH JIMITOM3a Ha (hoHE

HEIOCTAaTOYHOCTH IIponeCCoB
SHEPronpoayKiuu, peaIoIaracTcsd, qTo
CBOCBPEMCHHOC o0ecrieueHre AICKBATHOI'O

TIOCTYIUICHHSI YIJICBOJIOB B OPraHM3M MOMKET
TIPEMSTCTBOBATH PA3BUTHIO CUHAPOMA. B momb3y
9TOTO  TIPSNIONIOXKEHHSI  CBHIICTEIIBCTBYET
OompImast pacripoctpaneHHocTs PRIS y nmerei,
IUI1 KOTOPBIX B IIEJIOM CBOMCTBCHHO Ooriee
CTPEMHUTEIIFHOE ~ HCTOLICHHE  YIJIEBOIHOTO
pe3epBa, 4yeM Uil B3pocibiX. Kpome Toro,

YUUTHIBASI  BBIIIECKA3aHHOE, TPEICTABISICTCS
1Ie7IeCO00pasHhIM ~ OTPaHMYCHUE  JIMIIHIHOM
HArpy3KH.

BBIBO/IbI

MeronoB  criel@uyeckoro  Jie4eHus
CUIT B Hacrosiiee BpemMsi HE CYILECTBYET.
IlepBocrenennoe 3HAuYEHHUE U1
MpeAyNPEXACHIS IPOrPECCUPOBAHNSI CHHIPOMA
U Pa3BUTHSI YTPOXKAIOLIMX KU3HU OCIIOKHEHUN
UMEET  CBOEBPEMEHHAs  JMarHoCTMKa U
npekpaiieHie uHy3un nporodona.  Mepsl
VMHTCHCUBHOM TEpalMM B IIEPBYIO OYEpEb
JIOJDKHBI ObITh HAMpaBleHbl Ha MOJIEpKaHNe
(hyHKUMM TbIXaHUS ¥ KpoBoOoOpaleHvs. Tem He
MeHee 1ok y naimpentoB ¢ CHII 3auacryro
pedpakTepeH kak K UH(Y3HMOHHON Teparvu, Tak
U K BO3PACTAIOLLM J]03aM MHOTPOIIHBIX CPEZICTB.
BONMBIIMHCTBO  AKCIIEPUMEHTAIBHBIX — TAHHBIX
YKa3bIBatOT Ha MUTOXOHPHATTEHYIO
TOKCHMYHOCTB Iporiodona. [Ipearnonoxens, uto
KpaTKOBPEMEHHOE BBEJICHUE BBICOKHMX JI03
nporioosia MOXKET BbI3BaTh META0OIMUYECKUIA
alKMa03 U CEepIEYHYI0 HEIOCTATOYHOCTD ITyTEM

WHTHOMPOBAHUS adpOOHOTO
(ochoprmpoBaHus u TIOBBIIICHUSI
TEeMIIepaTypbI m3-3a pacIieTuIeHuUst

muToXoHApUiA. [Tpn  jumTenbHbIX  MHQY3HSIX
OKHCIICHHE  JKMPHBIX  KHUCIIOT,  BEpOSITHO,
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HHTHOMpyeTcss  mporodolioM WM €r0
METa0OJIUTOM, YTO BBI3BIBACT APUTMUIO U APYTHE
mMeHenns OKI. PabnoMuonm3 BO3HUKAET, ECIN
BBEJICHHAsA J103a JOCTaTOYHO BBICOKA, U B
HEKOTOPBbIX CIIy4asx 3TO MOXET YCyryOWuTb
OINIL I'ineprpurymiepyieMiss B KOHTEKCTE
I[IPUC  moxer  ObITb  AMHUGEHOMEHOM,
BbI3BaHHBIM IIEPErPY3KOH )KUPOM.
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BJMSIHUE SMOINNOHAJIBHOI'O CTPECCA B YCJIOBHAX COVID-19
N BOEBBIX JEUCTBUU HA PABOTY TUPEOJHOU CUCTEMbI
(OB30OP JIMTEPATYPBI)

Byrepauuek A.1O., KonecaukoB A.H., [{pirankosa S.A.
I'ocynapcTBenHast 0OpazoBaTenbHasi OpraHU3alus BBICHIET0 TPOPecCHOHATHLHOTO

obOpazoBanHus «J{oHEIKHT HAITMOHATILHBIN MEAUIIMHCKUA YHUBEPCUTET UMEHH M.
['opwskoroy, r. loneuk, /(HP, PO

Pe3ome. B paHHOI cTaThe PAacCMOTPEHO BIMSHUE CTPECCOBBIX (DaKTOPOB Ha
CEpJICYHO-COCYIUCTYI0 U SHIOKPUHHYIO cucTeMbl. [lokasanbl u3MeHeHHs B paboTe
muToBuAHOM kene3bl pu COVID-19. A Takke, Kakue MOCIEACTBHUS OyIyT B OpraHU3Me
YeJI0BeKa I0CJIe COBMECTHOTO BIMSHHE OOJBIIOr0 KOJIMYECTBA CTPECCOBBIX (DAaKTOPOB
OJIHOMOMEHTHO.

Knrouesnie cnosa: smoyuonanvuslii cmpecc, cepoye, Wumosuoras xcenesd,

COVID-19

THE EFFECT OF EMOTIONAL STRESS IN THE CONDITIONS OF
COVID-19 AND COMBAT OPERATIONS ON THE WORK OF THE THYROID
SYSTEM (LITERARY REVIEW)

Vugernichek A.Y., Kolesnikov A.N., Tsygankova Ya.A.

State educational organization of higher professional education «Donetsk National
Medical University named after M. GORKY», Donetsk, DPR, RF.

Summary. This article examines the effect of stress factors on the cardiovascular

and endocrine systems. Changes in thyroid function in COVID-19 are shown. And also
what consequences will there be in the human body after the joint influence of a large

number of stress factors simultaneously.

Keywords: emotional stress, heart, thyroid gland, COVID-19

AKTYAJIBHOCTb
B JloHekoi Hapoanoit
Pecny6muke ¢ 2014 roma  umayt

HEIpEeKpalarolecs BOCHHbIE IeUCTBHS,
KOTOpBIE  TPOJOJDKAKOTCI U 10
CETOAHSIIHUN JIeHb. 3a 3TO BpeMs IO
Halle MEeCTHOCTH ObUIO TNPUMEHEHO
OO0JIBIIIOE KOJIMYECTBO OPYXHs, B TOM
YuClle W WHOCTpaHHOro. [[ns co3manus
CTpaxa W JUIsl JOCTH)KEHHS CBOUX LieNei
MIPOTUB MHPHBIX TPAKIaH pPeCcIyOIuKu

JKEHEBCKOMY IpoTokosy 1925 roma Bce
BUJBl TEppOpH3Ma 3alpelieHbl s
IIPUMEHEHUS [1]. DKoJyoruueckas
CUTYyallls peruoHa TaKXe MocTpajaia He

MEHBIIIE: [0YBa IOJHA XUMHYECKHX
BEIIIECTB nocie B30pBaBLINXCA
OoenpumnacoB, BO3AyX 3arps3HEH He

TOJILKO CHAapsIaMd, HO M BBIXJIOITHBIMU
ra3amMM BOGHHOH TeXHUKU. B jononHenue
K 3ToMy B 2019 romy mnpucoenuHwiICA
COVID-19, KOTOPBIH OKa3bIBAET
CIIE/TyTOIIE BIUSHHUS Ha SMOIIOHATIBHOE

ObUIO HCMOJB30BAHO HEM30MpaTenabHOE COCTOSIHUE YeJIoBeKa: 1)

HACHJIHE: TICHXOJIOTHYECKOE JIaBJICHHUE, HenocpenctBennoe BO3/ICHICTBHE

OuosIornyecKkue, XMMUYECKHE OPYXUS U COVID-19 Ha TUIOTaTaMO—

B3pBIBHbIE COOBITHSI. CornacHo runodu3apHO—  aIPEHOKOPTUKATHHYIO
MOJIO/JIbIE YUYEHBIE

70



«BoeHHas1 ¥ TaKTHYECKAsI MeIUIIUHA. MEIMIIUHA HEOTJIOKHBIX cocTosiHUID / 2023 Nel (8)

0Ch. 2) DMOIMOHATIBHOE «IaBJICHUEY U3-
3a KoBuA-orpannueHuil. K nangemun u
BOCHHBIM JeictBusaM B 2022 rony
no0aBwiach  CHelUaibHasi  BOCHHAs
onepanusi (CBO). Bce 3tu coObiTus
OCTaBSIT CJieJl B 3J0pPOBbE TpaxkaaH
pecnyonmuku. B 2020-2022  romax
MPOU30MIENT TOIBEM 3200JIEBAEMOCTHIO
CepJCYHO-COCY IUCTHIMU
3a00JIeBaHUSMH, TaKHX KaK, OCTPBIH
nHpapkr muokapaa (OMM), cepaeunas
HEJIOCTAaTOYHOCTh,  aT€POCKIEPO3, H
pa3nIuyYHbIe HApYLIEHUS B MPOBEACHHUU
HMITYJIbCOB.

LIEJIb PABOTbI

3akmrouaercs B 0030pe
JTUTepaType Mo BO3ICHCTBUIO TOPMOHOB
LIIUTOBUIHON JKEJe3bl Ha Cepale IpH
SMOIIMOHAIBHOM CTpecCe.

MATEPUAJIBI U METO/IbI

B pabore ObLTH
MPOAHAIM3UPOBAHBl HAay4YHbIE PaOOTHI,
KaK OTEYECTBEHHBIX, TaK M 3apyOeKHBIX
YYEHBIX, a TaKKe ydeOHble MOCOOus U
MOHOTpaduH.

PE3VYJIbTATBI 1 OBCYXXIEHUE
B pabore CEpPACYHO-COCYAUCTOU
CHUCTEMBI TPU IMOIIMOHAILHOM CTpecce
OoyayT HaO0II0IaThCS cJeayroIme
MIPOSIBJICHUS: TIOBBIIICHUE aIpeHAIMHA U
HOpaJpeHalnHa B KPOBH, a Kak
cienctBue Oyzaer Bo3pactath YCC u
BBIOpOC cepala, dYTOOBl 00eCHeduTh
JIOJDKHBIM KOJIMYE€CTBOM KpPOBHU 00JIACTH,
OTBETCTBEHHBIE 3a PEAKLUH Ha CTpeccC.

ApTepuallbHOE J1aBJIICHHE, CEpPICYHBIN
BBIODOC M  CEpPAEYHOE COKpALICHUE
YBEIIMYUBAIOTCS. CyxeHble,
YIUIOTHEHHBIE  COCYIbI,  TJIUKEMHS,
BO3HHUKIIAsS n3-3a BO3JICUCTBUSA
KOpTH30JIa Ha TM€4eHb, M JePHUIUT
KHCJIOPOJIa MOTYT CTaThb IPUYUHOU
BO3HUMKHOBEHMs MIIEMUM  MHOKapja.

['unepxonecrepuHeMHus pU CTPECCOBOM
MOBPEXJICHUU TEYEHU MPUBOIUT K COOI0
B IIPEBPAILLIEHUH XOJIECTEPUHA B )KEITUYHBIE
KHUCJIOTBI U UX BBIBEJCHUS U3 OpraHu3Ma
u BBI3BIBACT (dhopMupoBaHue
aTepOCKJIEpO3a WIH CTEHO3UPYIOLIETO
KOPOHApHOI0 CKJIEpO3a. Crpecc

BBI3BIBAECT MEePECTPOUKY
(GU3HONOTHYECKUX U METabOIMUECKUX
GbyHKIUH, aKTUBUPYS PE3UCTEHTHOCTh
Oprasusma, Inype3 TTOHUXKEH,
MOJAJEP>KUBAsE TEM CaMbIM HEOOXOUMBIN
YPOBEHb KPOBH, IIyJIbC YACThIN, CUJIbHBIH,
HaIPSKEHHBII. OMOLHMOHAIBHOE
HaIPSKEHUE TOBPEKIACT MPOBOJISIILYIO
CUCTEMY cepaua, CrocoOCTBYS
BO3HMKHOBEHHUIO 30H JEHOJIApU3AINH,
MTOBPEXICHUIO MEXKKIIETOUHBIX
KOHTaKTOB, COOI0 TMPOBENCHUS pPHTMA
(manpumep, 6okaasl) [10].

Ilon IEUCTBUEM
TUIOTaTaMO-TUNIOGU3apHO-
HAJIIMTOYECHUKOBAsI CUCTEMA CEKPETUPYET
KOPTUKOTPONUH-PUINZUHT-TOPMOH
(KPT'), Ba30IPECCHH,
aJPEHOKOPTUKOTPOIHbBIN TOPMOH
(AKTD), [IIFOKOKOPTUKOUBL,
keraxosamuubl. KPI'  ywactByer B
peryjsiliui  CUCTEM HM  COOCTBEHHO
MOBEJICHUE YeJioBeKa npu
SMOLMOHAIIBHOM crpecce. IIpu
€AMHUYHOM CTPECCe UMMYHHAasl CUCTEMa
M HEpPBHAas HOPMAJIU3YIOTCS  4epes
HECKOJIbKO HEZIeJIb, HO ITPU XPOHUUECKOM
HaIllpSDKEHUM  pa3OBBETCA  CTOMKOE
UMMYHOJEPUITUTHOM COCTOSIHHE,
MTOHIKAKOIIEE PE3UCTEHTHOCTD
opraHusma K 3a00JIeBaHUSIM.
[ToBbIlIIEHHOE BJIMSHUE CUMITATHYECKON
cucreMbl BeneT K Belpabotke KPI' u
THUpeoandepuHa, KOTOpBIE
CIPOBOIUPYIOT MPOAYKIUIO THHO(GHU30M
TUPEOTPONTHOTO  TOPMOHA,  KOTOPBIi
BIIOCJICJICTBUU U OyJIeT CTUMYIUPOBATH
CUHTE3 TUPEOUTHBIX TOPMOHOB
LIMTOBUIHOU JKEJIE3bl. I'opmoOHBI
IMUTOBUIHON >kene3bl BaustoT Ha UCC,
CeplIeYHbIi  BBIOpOC,  apTepuaibHOE
JIaBJICHUE, JUaMETP COCYIOB, KOXKY,
MEPUCTANBTUKY KEITYJOUYHO-KUIIEYHOTO
TpakTa, OOMEH B KOCTHOM TKaHH,
HEPBHYIO U MBIIIEUYHYIO CHUCTEMBI.

[Ipy MOCTOSTHHBIX M  CHJIBHBIX
cTpeccax MPOUCXOAUT THUMEPAKTUBALIUS
koHTypa KPI, 4ro Bnocnencreuu
MPUBEIET K MCTOLIEHUIO, «IIOJIOMKEY
3TOro ropmoHa. BenencrBue atoro Oyzaer

cTpecca

MOJIOJBIE YUEHBIE
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CHUHTE3UPOBATHCS KPI'-nonnenka,
KOTOpBI OyAeT CHHTE3MpOBaThCS B
HOPMaJbHOM KOJHYECTBE, OJHAKO HE
OyZeT BBINOJIHATH CBOMX (DYHKITHIA, U3-32
3TOrO OpraHu3M HE CMOKET
IIPOTUBOCTOATH CTpeccy. YenoBek He
OyZIeT aJieKBaTHO pearupoBaTh Ha CTpecce,
OopranuszM He OyJeT aganTUpOBaThCS K
WU3MEHSIOIIUMCS  YCJIOBHSIM JKU3HHU, a
oyner pa3BHUBATHCA CHIDKCHUE
a/JIecKBaTHOW pEaKIMH Ha YTPOKAIOLIUE
GdakTopsl  JUIS  OKHU3HH, Pa30BbETCS
HEpPBHOE HCTOILICHUE. [ToaTromy B
peaHuManuu 70% CIIy4yaeB
3aKaHYMBAJUCH JIETATBHBIM HCXOJOM Y
nauuenToB, Ooneromux COVID-19 u
XPOHUYECKUM SMOIMOHATBHBIM
CTPECCOM.
OyHKIIMOHAJIbHAS
LIIUTOBUHOM JKeje3bl H3MEHSAETCS OT
SMOILIMOHANBHOTO  CTaTyca, BpEeMEHU
CYTOK, NCUXMYECKUX U 3IMOLMOHAIBHBIX
HANpsDKEHUH, MPOJOKUTEILHOCTH U
CHJIBI IKCTPEMATIBHBIX (akTopoB
BHEIIHEW  cpeapl.  Apjantauus U
IIPOTUBOCTOSIHUE CTPECCY BO3ZMOKHO IpHU
a/IeKBaTHBIX MeTabOIMUYECKUX,
(YHKIMOHATBHBIX, MOP(}OIOrHUecKUX
mmpoueccax, MO3TOMY IpH OTCYTCTBHHU
JOJKHOTO roMeocTasa YeJI0BEeK
MPEIPACIOIOKEH K Pa3BUTHIO OOJIE3HHU.
bonpmioli  ASMOUMOHAIBHBIA U
IICUXUYECKUH  CTPECC  HCIBITHIBACT
yenoBek Bo Bpems jedueHus ot COVID-
19. PaccMOTpUM N3MEHEHHUS B CTPYKTYpE
U B JI€SITENbHOCTH LIUTOBUIHOM KEJe3bl
nocsie npuHecennss COVID-19. Ocrpsiit

AKTHUBHOCTbH

CTpeCC BBI3BIBACT IIaICHUC
KOHLIeHTpauuss T3 B CBIBOPOTKE
kpoBu. Hampumep, y MMalEHTOB,
MEePEHECIINX a0IOMUHAIIEHYIO
OTIepalvio, YPOBeHb 13 OBbLT HU3KHUI B
T€YeHWe 2 4YacoB IMOCJE€ Hayaua
OTIEPaTUBHOTO BMeENIATeIbCTBA.

KoHnenTpanus ropmMoHa IIMTOBUIHON
JKelle3bl B IUIa3ME OTpa)kaeT TSHKECTh U
TeueHue 3abosieBaHus [2].

Bupyc ¢ noMmomnipro KJIETOYHOU
TpaHCMEMOPaHHOW CEPUHOBON MPOTEA3bl
tuna 2 (TCII 2)  cBsa3piBaetcs C

perenTopamu

AHTMOTEH3MHIPEBpaIIaoIero hepmMenrta
II Tuna (AIID 2) xkIeTKU-MHUIICHH IS
npoHukHoBeHuss COVID-19 B knetky. B

COOTBETCTBUH c COBPEMEHHBIMHU
npeacraBienusimu - AIl®2 u  TCII2
OKCIIPECCUPOBAaHbl HA  MOBEPXHOCTH

Pa3IMYHBIX KJIETOK OPraHOB, B TOM YHUCIIE
B CepJille W IIMTOBUIHOW Keje3e. ITO

03HA4aeTr, 4YTo BUPYC  MOXET
B3aMMOJICHCTBOBATH c JIFOOBIMH
KJIETKaMH, rie eCThb ACE2.
ChIBOPOTOYHBIC YPOBHH

tpuitoaTuponusa (T3), Tupokcuna (T4) u
TTI' y mnamuentoB ¢ COVID-19
3HAYUTEIBHO HUXKE, YEM Y HOPMAJIbHBIX
KOHTPOJIbHBIX TAlMCHTOB, Kak B (ase
IporpeccHpoBanusi, Tak ©W B  (ase
BOCCTaHOBJICHHUS [2]. UccnenoBanue
AyTOIICMH IISTH TIAIMEHTOB II0KAa3ajo
3aMETHOE paspylicHue (HOIUTUKYIAPHBIX
u napadoILTHKYJISIPHBIX KJIETOK
IIATOBUIHOM JKEJIE3bl, ITOTEPIO KOJUTOH 1A
0e3 TPU3HAKOB HEKPO3a, HO AHTHICHOB
BUpyca B eJe3e He ObUIO BBISBICHO.

Opnaxo, bpuranckas TUPOUHAS
acconuanus U OO6wiecTBO
sunokpunoisoro  (BTA /  SfE)

OIyOJIMKOBATIM KOHCEHCYCHOE 3asBIICHUE
1o BOIIPOCAM, CBSI3aHHBIM c
TUChYHKIUEH MIMTOBUIHON >KENe3bl BO

BpeMs MaH/IeMUHU COVID-
19. [TariueHTaM C TUNOTHPEO3OM WIU
TUTIEPTUPEO30M pEeKOMEHIyeTC s
NpOJOKaTh  NpPUEeM  MPOMHCAHHBIX
JIEKapCTB B 00BIYHOM
pexxume. Heo0XoammMo OTMETUTBH, UTO
TIAI[UCHTHI, MIPUHUMAIOIIINE
aHTuTUpeonHele mpenapatel  (ATD),
XOTSI W PEIKO, TOJBEPKEHBI PUCKY

arpanyJsonuro3a. CUMITOMBI

arpaHyJoOlMTO3a 4YacTO COBMANAOT C
cumnromamu COVID-19, noatomy uacto
TPYOHO OTJIMYUTH OAMH OT JPYroro
KIIMHUYECKH. Takum o0pazom,
PEKOMEHIyeTCsl,  4TOOBbl  MAalMeHTHI,
nonyvaromme  ATD, y  koTopbIx
pPa3BUBAIOTCS] CUMIITOMBI, YKa3bIBalOIIHE
Ha arpaHyJIOLUTO3, HEMENJIEHHO
NPEeKpaTUiIM TpHEM Ipenapata M Kak

MOJIOJBIE YUEHBIE
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MOX>XHO CKOpEC caciain MOJIHBIM aHaIn3

KpPOBH.

['unieptupeos U THIOTHPEO3
OOBIYHO  BBI3BAaHBI  AYTOMMMYHHBIMU
cocrostHusMu. Okono  80% maroreHesa
ITUX Oore3Hei OTIPEACTISCTCS

TeHEeTUYECKUMH (PaKTOpamMH, U3 KOTOPBIX
20% cocTaBISIFOT (HhaKTOPBI OKPYKAFOIIEH
cpenpbl, HalpuMep, BUPYCHbIC HMHMEKIUH,
BUpychl OmmreiiH-bappa, rematur C.
Opnako, HET  JIOKa3aTeNbCTB,  YTO
MaLMEHThI c CYILLIECTBYIOLIUM
ayTOUMMYHHBIM 3a00seBaHIEM
LIUTOBUIHOM YeJe3bl BOCHPUUMUYHMBEE K
BUPYCHBIM  3a0OJIEBaHHSIM,  BKJIIOYAs
COVID-19, 3aro y HUX BBICOKHH pPHUCK
OCJIO’KHEHUH [3].

[TonBenst UTOTM PACKPBITUS TEMBI,
clielyeT MOJYEpPKHYTh, YTO HET TOYHBIX
nokaszarenbeTB Bozzaelicteuss COVID-19
Ha paboTy MUTOBUAHOI kene3bl. OmHaKo
BpauaM clielyeT yYHUThIBaTb B aHaMHeE3€
nanueHTa HaIU4ue MaTOJOTUM
[IUTOBUJIKH, TOTOMY YTO OT 3TOTO OyzAeT
3aBHCETH IMPOJOJKUTENFHOCTD JICUCHUS
U TSOKECTh OCJIOKHEHHM. A Kak paHee
YIOMHUHAIOCh,  yXyAlIeHUue  paboThl
IIUTOBUHOM >K€Je3bl BBI30OBET COOM B
pabote cepiama, a Bpady U MalUEHTY
OyJIeT HaMHOTO CJIO)KHEE OOPOTHCS cpazy
CO BCEMH TPEMs MTaTOJOTUSMH.

COVID-19 ¢ rpummoM CX0XH 0
KJIMHUYECKUM U SIHUAEMHOJIIOTHYECKUM
OCOOCHHOCTSIM,  HAlpuMep,  UMEIOT
Monekyisipaoe cxoactso ¢ AKTI, B
MH(ULIIPOBAHHOM OopraHusme
MPOUCXOTUT CHIDKEHHUE BbIOpOCa
KOpTH30Jla B OTBET Ha  CTpecc,
IIPOUCXOJUT EPEKPECTHOE MHAKTUBALINS
AKTID [4]. CucremHble U BHUpPYCHBIE
3a00JeBaHUs ~ TOHIKAIOT  YPOBEHb
THPEOUTHOTO TOPMOHA, a KaK CIeJCTBHE
pa3oBbETCS CHUHJIPOM HU3KOTO
tputiogruponuna (T3) [8], a mpm
MOJIOCTPOM  TUPEOUIUTE OH  OyAer
HU3kU B Tpex (azax. Heobxoaumo
orMetuTh, 4to npu OPBU cHuxens
CBIBOPOTOYHBIE E> 51 P,
COOTBETCTBYIOIIIE HAPYLICHHUIO PabOThI
aneHorunopusza. A Kak CIEJICTBUE

HapymieHus OyayT HaOIoIaThCs BO
MHOTHX OJHIOKPUHHBIX kene3ax. llpu
OKpallMBaHUU YMEHBIIUIOCH
KOJIMYECTBO  IOJIOKUTEIBHBIX  KJIETOK
ane”Horunodusza, a kommuectBo PRL,
FSH, LH yBemuuunocs. CremneHb
OKpAalllMBaHUsl TOKAa3bIBACT HACHIILIEHUE
KJIETKHM TOPMOHAIBHBIM aHTUT€HOM U TO,

4qTo KIICTKHU a,I[eHOl"I/IHO(i)I/ISa
MMOBPCIKACHBI. OTO SABJICHHS SBJISCTCS
J0Ka3aTrCejibCTBOM  TOIro, 4YTO BHPYC

CHoco0eH HampsMyIO TMOpPa)XaTh KIETKU
xenes [9].

[TopocTperid TUPEOUIUT,
MMMYHOT'€HHBIN TUPEOTOKCHUKO,
TUIOTUPEO3a YacTO PAa3BUBAIOTCS INpPHU
MOPaXEHUU  LIMTOBUJHOM  Keje3bl
BUPYCOM. DTOMY €CTh J0Ka3aTeIbCTBa
— HaJU4yue BUPYCA B TKAHSAX IKEIE3bl
[5]. Bupyc o6mamaer CXOACTBOM C
ayTOAHTUTEHOM, TO3TOMY CHOCOOEH
3alycKaTh BBIPAaOOTKY ayTOaHTHUTEIN,
KOTOpbIE BIIOCJIEICTBUH OynyT
HaOmro1aThes cOou B paboTe UMMYHHOM
cucTeMbl. ECTECTBEHHO, YTO OCHOBHOE
3B€HO B pa3BuTuu nataigoruu UK —sto
IUucHyYHKIUS TUIIOTAIaMO-
runopu3apHO-TUPEOUTHON CHCTEMBI.

[Momoctperii  tupeoumut (SAT)
MMEET BHPYCHOE IIPOUCXOXKJIEHHE. B
TKaHSX OBLUTH HaWJEHBI JOKAa3aTebCTBA
HaJIU4Yusl  BHpPyCca, HO  BHUPYCHYIO
ATUOJIOTHIO TPYAHO I0Ka3aTh JlaXe MpU
CUMITOMax TIpulma J0 MpOsBIECHUS
MIOJIOCTPOTO TUpeouauTa. TeM He MeHee,
[oCJie  BBI3JIOPOBICHUS  MOSBISAIOTCA
ayTOAaHTUTENAa K IIMTOBHIHOM JKeJe3e.
TakuMm 00pa3oM, BUPYChI MOTYT SIBJISITHCS
TpUIrTepaMu ayTOUMMYHHTETA
IIUTOBUTHOW JKE€JE3bl, BbI3bIBAIOIINX
unpekuuo kene3sl [6]. K Tomy ke
reHeTUYecKass  IpelpacnoioKEeHHOCTh
SBIJISIETCSl yCIIOBUEM AJid pa3Butus SAT.
CnenoBatenbHO, 3TO pa3bACHSET,
[IOYEMY Yy OJHHUX JIIOJEH BO3HUKHET
MOPAKEHUE  KeJe3bl  OT  OOBIYHOM
uH(pekuuu, ay Apyrux Het [7]. Koneuno,
[IPOCTO HAJIMYME BHUpYyCa B MOPAXKEHHOU
TKAaHM JKEJIE3bl HE TOBOPUT O TOM, YTO
JAaHHBIN BUPYC BO30yIUTENEM, TPUUNHOM
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NN «CBUIACTCIIEM», HO BCC K€ OTa TEMa
SABIIACTCA J0Ka3aTCJIbCTBOM KOHICIIMHU

BHPYCHOTO TOPKECHHS IIUTOBUIHOM
xKenmespl U TpedyeT  JaIbHEUIITNX
HUCCIIETOBAHUN.

Takum 00pa3om, cTparerus Bpaya
IpY BEJICHUM TMAIMCHTa C IATOJOTHeH
H.[PITOBH[[HOﬁ JKCJIE3bl OJIDKHA 6BITB
HaIpaBJieHa Ha yCTpaHEHUE
TOPMOHAJILHOTO JucOaiaHca, a TakKke
KOHTPOJIMPOBATh KOHIICHTPAIHIO
TOPMOHOB B KPOBHU U BECTU MOHUTOPUHT
3a  paboTod cepiama, NpPH OCMOTpE
IIpU/IaBaTh 3HAUEHUE Kaxa0M xanole
nanuenta. Ecau manueHT OOJIeH elie H
COVID-19, To HeoOxomumo coOJIIOIaTh

TEKyIIHe PEKOMEHJaluu
TEPareBTUYECKOTO JICUSHHS MTAIlUeHTOB C
COVID-19 npu COITyTCTBUU

SHJOKpUHOINATUEH, IPU HEOOXOIUMOCTU
BBIIIOJIHATh CUCTEMATUYECKYIO TEpaInio
B IIOCTKOBHJIHOM IIEPHOJIE.

BbIBO/IbI

[[uroBUAHAA >Kele3a U CepAle
CBSI3aHBl MEX]Jy COOOW, MO3TOMY IpHU
HapyUICHUH  CEKPEUUU  THUPEOUIHBIX
TOPMOHOB B pa0oTe MHOKapaa OyayT
Habmonatecsi coou. Crpecc, B CBOIO
ouepelb,  YCHUIMBAeT  KJIMHUYECKUE
IIPOSIBJICHUS " WU3MEHEHUs B
NEeSITeIbHOCTH CEepJEYHO-COCY IUCTOM
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HEWPOMOIYJIAIUAA. HEUPOIIPOTEKIIUSA. (OB30P JTUTEPATYPBI)
[{pirankoBa S.A., Byrepanuek A.1O., CkopoGorarsiii P.B.
I'ocynapcTBeHHast 00pa3oBaTebHasi OpraHU3alys BHICIIETO IPO(eCcCHOHAIBHOTO

obOpazoBanus «J{oHEIKMIT HAIIMOHATBLHBIN MEIUITMHCKUA YHUBEPCUTET
nMmenu M. I'opekoro», PO, r. Jlonenk

Pe3rome. Unciio O0JIBHBIX, CTPAJAIONINX XPOHHUUECKOH O0JIbI0, BO3PACTAET U3 r0/1a B
roJl B CBSI3U C MOBCEMECTHBIM POCTOM H YTSDKEICHHUEM TpaBMaTH3Ma, BEpTEOPOTEHHOM
NaTOJIOTUH, HEWpOJereHepaTUBHBIX 3a00JIeBaHUH U YpPOBHS DPAa3BUTUS  OKa3aHUs
xupyprudeckoid nomomu. [IpeumyIecTBeHHO 3TO KacaeTcsi JHIL TPYAOCIIOCOOHOTO
BO3pacTa, KOTOPbIE YAaCTO TOJIBKO B PE3YJIbTaTe€ CUIBHBIX M MOPOH HEBBIHOCUMBIX OOJeid
CTaHOBSITCS TTyOOKMMH WHBAJTUIAMH.

Llenp paboThl: caenaTh JUTEPATYpHBIA 0030p U OLEHUTh TEpareBTHUECKUE
W3MEHEHUsI AaKTUBHOCTU pa3HbIXx oTAenoB HepBHoM cucrembl (HC) mocpeactBom
JNEKTPUYECKUX  WUIM  (PAapMaKOJIOrMUECKUX  BO3ACUCTBUA  C  HCIOJB30BAHHEM
UMILUIAHTUPYEMBIX YCTPOWUCTB, HAXOMSIIUXCSA KaK TMPaBHIO, MOXKXW3HEHHO B OpPraHU3ME
MalUeHTa U OLEHUTHh BHEAPEHUE HECKOJIBKHX BHUIOB HEHPOMPOTEKIMH B MOBCEIHEBHYIO
MPaKTUKY.

Kntouesvie cnosa: meipomooynayus, Heuponpomexkyus, Heuponpomes namsamu,
HEKODMUKANbHAS CIUMVIAUUS

NEUROMODULATION. NEUROPROTECTION. (LITERATURE
REVIEW)

Tsygankova Ya.A., Vugernichek A.Yu., Skorobogaty R.V.
Donetsk National Medical University named after M.Gorky", Donetsk, DNR, RF

Summary. The number of patients suffering from chronic pain increases from year
to year due to the widespread growth and aggravation of injuries, vertebrogenic pathology,
neurodegenerative diseases and the level of development of surgical care. This mainly
concerns people of working age, who often become deeply disabled only as a result of
severe and sometimes unbearable pain.

The purpose of the work: to make a literary review and evaluate therapeutic changes
in the activity of different parts of the nervous system (NS) through electrical or
pharmacological effects using implantable devices that are usually permanently in the
patient's body and to evaluate the introduction of several types of neuroprotection into
everyday practice.

Keywords: neuromodulation, neuroprotection, neuroprosthesis of memory, non-
cortical stimulation
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BBEJIEHVE
Bo Bcem mupe MIMPOKO MPHMEHSFOTCS
METO/IbI OIEepaTUBHBIX BMeILIATEeIbCTB,

CBSI3aHHBIC C NIEKTPUYECKON U JIEKAPCTBECHHOU
CTUMYJISILIMEA PA3TMYHBIX OT/IEJIOB HEPBHOM
CHCTEMBL

Hetipomoysisiiust — 310 pu3Hosoride
CKMI TPOLIECC, MPU KOTOPOM JAHHBIM HEWPOH
WCHIONB3YET OJTHO WM HECKOJIbKO XUMHYECKUX
BELIECTB, UL PEry/SlMM  Pa3IMYHbIX
nonmyJsiimid -~ HelpoHoB.  Heiipomotynsropsl
OOBIYHO ~ CBSIBBIBAIOTCA C  METaOOTPOITHBIMU

peuieniropamy,  cBA3aHHBIMM ¢ G-Oernkamy,
4yroObl MHUILIMMPOBATH CUTHAIBHBIA  KacKaJl
BTOPUYHBIX MECCEH DKEPOB, KOTOpBI
WHIYUMPYET IIMPOKWHM, MPOJOJDKUATEIBHBIA
curHan [1].

Heiipoctumymsiipst - 310
LIEJICHANIPABIICHHAs. MO/ aKTMBHOCTU
HEPBHOM  CHCTEMBI  C  HCIOJIB30BaHUEM

MHBA3UBHBIX (HAIPUMED, MUKPOIJICKTPOIOB) HITH
HEVUHBA3UBHBIX CpEICTB (Harprmep,
TPAHCKPaHUATTbHOM MAarHUTHOM CTUMYJISILIAM WA
TPAHCKPAHUATIGHOU AJIEKTPHYECKON CTUMYJISLIN
romoHoro  Mozra  (TDC), Takux  Kak
TPaHCKpaHUATbHA CTUMYJISALMS TIOCTOSHHBIM
TOKOM (TCIIoT) WIH
TpaHCKpaHUATbHAS CTUMYJISILIVS [IEPEMEHHBIM
TokoM(TCIIeT).

[TEJIb PABOTBI

clenarh  JIMTEparypHbid  0030p U
OLICHUTh TepareBTUYECKUE V3MEHEHUS
AKTMBHOCTH Pa3HbIX OT/JEJIOB HEPBHOM CHCTEMBI
(HC) mocpenctBoM — SNEKTpHYECKUX WA
(apMaKOIOrTYeCKNX BO3/ICHCTBUI c
WICTIONIb30BaHUEM MMILIAHTUPYEMBIX YCTPOWCTB,
HAXOMAIMXCSA KaK, IPaBWIO, TOXW3HEHHO B
OpraHv3Me MallMeHTa M OLEHUTh BHENIPEHHE
HECKOJIBKMX ~ BHJOB  HEHPONpPOTEKLIMH B
TIOBCEHEBHYO IIPAKTHKY.

MATEPUAJIbI U METO/IbI

Hcnonmp30Bamich JaHHBIE JIATEPATYPBI
3a mepuoag ¢ 2015 mo 2022 rr.. KHUIH,
YKypHAIbHBIE CTaTbU, 3JIEKTPOHHbIE NCTOUHUKU
MHPOPMAIIMK TI0 TEME OCTPOrO IMOYEYHOTO
TIOBPEKICHMSL.

PE3VJIBTATHI M1 OBCYKAEHUE

CruMyIsiimst Mo3ra MMeeT MOTEHIHAI
JUI JISYEHUS] HEKOTOPBIX PACCTPOMCTB, TaKUX
KaK SITWICTICHS. B 3TOM METO/IE

3aIUTAHUPOBAHHAS CTUMYJISILUS TIPUMEHSIETCST K
OIPE/IETICHHBIM KOPTHKAJIbHBIM 1781171
NOIKOPKOBbIM  MuilieHsM.  CyIuecTByroT
JIOCTYIIHBIE ~ KOMMEpUYECKME  YCTPOWCTBA,
KOTOpble MOIYT IIO[aBaTh JIEKTPHUECKUE
VIMITYJTBCBI yepes 3aIUIaHUPOBaHHBIE
NPOMEXYTKH  BpeMeHu. [Ipeonaraercs, uro
IUIAHOBAsI CTUMYJIALMSL M3MEHSAET BHYTPEHHHE
HEUPO(DH3UOIOTHUECKHE CBOIICTBa
SIITIENITHYECKUX ceTeil. Hanboree m3ydeHHbIMI
MUILIEHSMH 151 3aIUIAHUPOBAHHOM CTUMYJISILIAM
SIBIISTFOTCS Triepe/iHee
S7IpO TaJlaMyca Y TurmokamiL. beuio  u3ydeHo
HepeiHee SIIpo Tajlamyca, KOTOpPOE IIOKAa3alo
3HAUUTEJIBHOE YMEHBIICHHE NPUCTYIOB IIPU

BKJIFOYCHHOM CTHMYJISITOPE 10 CPABHEHUIO
CBBIKTIOYCHHBIM, B TEYEHHE HECKOJIBKUX
MECSILIEB nocrie MMIUIaHTALH

crumyssitopa. Kpome TOT0, KJIACTEPHYIO
TOJIOBHYIO OOJTb MOXKHO JIEUUTH C IIOMOLBIO
BPEMEHHOIO  CTHMYJIMPYIOIIETO OJIKTpO/ia B
KIMHOBUIHO-HEOHOM  ranmmu. [Ipy  3toMm
Merone cooOraercs 00 oOseryeHnn OO B
TEUECHHE HECKOJIBKHX MHHYT T10CJIE
criMyIsiH. YToOb! M30€KaTh HUCTIONB30BAHUS

HMMIUTAHTUPOBAHHBIX 9JICKTPOIOB,
WCCIIEIOBATENIA Pa3paboTav CriocoObI BITHCAThH
"OkHO" W3  IMPKOHUS, KOTOpoe  OBLIO

MOJIU(HUIIPOBAHO, YTOOBI ObITH MPO3PAYHbIM U
MMIUIAHTAPOBAHO B Yepera MBbIIeH, YToObI
TIO3BOJIMTH  ONTHUYECKHMM BOJHAM  TIPOHUKATh
Oonmee TIyOOKO, KaKk B ONTOTEHETHKE, IS
CTUMYJISILIMM WJIM MHIMOMPOBAHMS OT/EIBHBIX
HEWPOHOB.

I'my6okas crumymsiis  mo3ra (I'CM)
TIOKa3ayla TPEUMYILECTBA TIPY  JIBUTATEIIHHBIX
paccTpoKCTBaX, TaKHUX Kak
Oose3Hb [ lapkuHCOHa, TpeMOp ¥ IMCTOHMSI,  a
TaKoKe MpH aQHEKTUBHBIX PACCTPOMCTBAX, TAKKX
KaK JIeTpecchsi, 00CEeCCHBHO-KOMITYJT,CHBHOE
paccTpOMCTBO, CUHAPOM TypeTTa, XpOHUYECKast
0071b U Ky1acTepHast TosioBHast 00716, [ CM mMoxkeT
HampsMyl0 ~ M3MEHSTh ~ aKTHBHOCTb ~ MO3ra
KOHTPOJIMPYEMBIM 00pa3oM H, CIIe/IOBATEITHHO,
UCTIONB3YeTCs U1 OTOOpAKEHUS
(GyHIAMEHTAbHBIX ~ MEXaHW3MOB  (DyHKIMIA
MO3ra Hapsiy ¢ METOJ]aMH HEHpOBU3YaITH3al K
[2-3].

Cucreva I'CM cocroutr w3 Tpex
KOMITOHEHTOB: FIMILTAHTHPOBAHHOTO TeHepaTopa
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HIMITYJTHCOB Hrn), OTBEJICHUS

yumHUTes. IMImaHTupyemblii reHepaTop
nmiynecoB  (MIM)  reHepupyer  MMITYIIbChI
CTUMYJBILMM, KOTOpbIE  OTIPABISIOTCS  HA
BHYTpPHYEPETHbIE OTBEICHHS B MHIIIEHU Yepe3
yumHUTeENb. VIMUTalOHHBIE VIMITYJIbCBI
BIUSIOT HA HEHPOHHYIO aKTMBHOCTh B LIEJICBOM
yuactke. [ [pumenenue u Bozzeiicteue 'CM, kak
Ha HOPMQIbHBIMA, TaK M Ha OOJIBLHOM MO3T,
BKJIFOYAaET B ce0s MHOXKECTBO MapaMeTpoB. K
HUM OTHOCSITCS (DUBMONIOTMYECKHE CBOWCTBA
MO3IOBOM TKaHH, KOTOPbIE MOI'YT MEHSTBCS B

3aBUCHMOCTH or COCTOSIHUS
3a0orneBanus. Tatoke  BaOXHBI  MApaMeTphI
CTUMYJIILIUY, TAKHe KaK aMIUIMTYIHbIC |
BPEMEHHBIC  XapaKTEPUCTHKH, a  TaKKe

reoMeTpryecKas KOH(Urypamusi snmekTpoma u
TKaHU, KOTOPAsi €10 OKPYKAET.

Mexaumsm JIeHCTBHS I'CM
HEJIOCTaTOYHO m3ydeH. Pazpaborka
MHUKPO3JIEKTPO/IOB I'c™m TO-TIPEXKHEMY

SIBJIIETCS CIIOYKHOM 3a1a4eH.

HccnenoBanys MONOBUHBI  TTAIMEHTOB,
nonmyyuBiias ['CM mocnie uMIIaHTaimm, B TO
BpeMs1 Kak JApyras nosousHa nonyuwia ['CM
TONBKO 1ocse | Toya (MKTHBHOM CTUMYIISIIN
(Te. TpH  BBIKIIOYEHHOM  CTUMYIISITOPE),
3HAUUTEIIHHO YBEJTIYMIT META00JM3M TITFOKO3bI B
Mo3re uepe3 6 MecsIeB B IPYIINe, MOTyJaBIei
CTUMYJISIIMIO, HO HE BBIIBHJI KaKOro-uoo
CTAaTUCTHYECKOTO BIMSHMS HAa KOTHUTHBHBIE
¢bynxuym.  [locnemyronmii  aHaM3 — MOKa3al
HE3HAYUTENBHYIO TEHJEHLMIO K YIy4ILEHHIO
KOTHUTHBHBIX (DYHKIHH Y TIOXKMIIBIX TTAIUECHTOB
(craprrie 65 51eT), 4YTO MOXKET OBITh CBS3aHO C TEM
(hakTOM, UTO OOJIEE MOJIOJIBIE MAITUEHTHI OOBIYHO
CTpasialoT OT OoJiee 37IOKAYeCTBEHHBIX (HOpM
3a0oneBaHys. Bo Bcex BbIIENEpeurCIeHHBIX
WCCTICIOBAHMSIX ~ TIPUMEHSIIACh  CTUMYIISILIHS
gacrotort 130 I'p [4]. OmHako B HECKOJBKUX
UCCIEZIOBAHMSIX ~ HAa  OKMBOTHBIX  OBUIH
rccnenoBansl apyrue yactotsl. ['CM cBona, B
YaCTHOCTM  TeTa- W TeTa-UMITyJIbCHas
CTUMYJISILIMS.  TeTa-MMITyJIbCHAst  CTUMYJISIIHS
COCTOMT W3 BBICOKOYACTOTHBIX HMITYJIECOB
(00braHO 4-20 mMITyIbeoB ¢ yactoroi 100-500
I1), BIOKEHHBIX B  HHM3KOYAaCTOTHYIO
orubaroryro B Tera-quanasone (4-8 I'm). On
ONTUMAJIEH YISl MHAYKLIMU JOJITOBPEMEHHOIO
norenimpoBanust (M) B rummokamme

U KOHTPOJIMPYEMOM OKPYKEHHH, U TIPEBOCXOIHUT

KaK OOBIYHYIO BBICOKOYACTOTHYIO CTHMYJISIIHIO
(130 Tm), Tak W HU3KOYACTOTHYIO TeTa-
CTUMYJSIIIHIO JUI  YJIydIlleHHsT OOydYeHWs |
MaMSATH B ()apMaKOJIOTHYECKON MOJICITA aMHE3UI
Ha KpbICaX ¥ MOZICIN YePEITHO-MO3TOBOM TPAaBMBI
Ha KpbIcax.

B 01HOM KJIMHMYECKOM HCCIICIOBaHUN
OBbUIO TMPOBEPEHO HETOCPEICTBEHHOE BIMSHUEC
Ha mnamsTh Tera-BeiuieckoB ['CM  cBoma 'y
YeThbIpeX IMAalMEeHTOB C Jsrwiencueil. OHu
MOKA3aIM ~ HEMEJICHHOE M 00paruMoe
yIIydlleHHe B 3a/1aue 3pUTEITHHO-
IIPOCTPAHCTBEHHOM IAMSATU Y BCEX YETBIPEX
TIAIUEHTOB, HO MPOTUBOPEUMBbIE PE3YIIHTAThI B
JPYTUX 3aja4aX, CBS3aHHBIX C BepOATbHOM
TIAMSTBHIO WM Ha3bIBaHHEM.

W3-3a cBOEH BayKHOM pOJIM B O0YUEHUH U
TIAMSITH TUTTIIOKAMIT TIPE/ICTABIISIETCS] OYEBUTHON
MHILEHBIO HEMPOMOAYJLILMY YIS YITyHIICHUS
namsati. OfHaKo ObUIO MOKa3aHo, YTO MpsiMast
ONEKTPUYECKass ~ CTUMYJIIMS  TUITIOKaMIIa
YXy/ILIAeT MPOLIECChI TaMSATH B PAHHUX OTYETaxX
or 1985 roma, B KOTOpBIX HCHOJB30BATHCH
aMIUIMTY/Bl BBIIE TIOPOra, YTOOBI BHI3BATH
SMUJICIITA(OPMHBIC  TTOCTICYIONIHE  PA3PSIIBL.
CoBceM HeABHO AHAJIOTMYHOE —YXY/IICHHE
ObUIO TakKe TIOKa3aHO TIpU AaMIUIATYIax
CTUMYJIILIMM  HIDKE Topora. Bwmecrto camoro
TUIIOKaMIIa ~ MOXHO  ObUIO OBl  Takke
cTUMyipoBath ero addepeHtsl. B mepsom
KITFOYEBOM HCCIIEZIOBAHNH Y CEMH TIAIIUEHTOB C
snmuiiericuel ydenble nokazam, yro ['CM Bo
BpeMs1 KOAMPOBAHYS IPOCTPAHCTBEHHOM MTaMATH
YIYYIIMIM ~ TIOCNEAYIONIee  W3BICUCHHE Ha
YPOBHE TpyHIIbI [2].

Crumymsys, TIPHMEHEHHAs K
TUIIOKaMITy, HE BbIIBWIA  Kakoro-amoo
cymiectBeHHOro a(dexra. OmHako, THITasCh
BOCITPOM3BECTH ITH PE3yJbTaThl, J[KeikoOoc 1
ero Kowiern oOHapyxwm, uyro [CM
TUITIOKaMITa ~ BO ~ BpeMsl  KOJMPOBAHUSI
MIPOCTPAHCTBEHHOM ¥ BEpOATHHOM TaMsTH,
(hakTIIecKkn HapyIamm TIOCTICTYFOITICE
U3BJICUYCHHE, BEPOSITHO, W3-32 pPA3MUMii B
ToyHOM Mectononoxkenn ['CM mMexay nByms
uccrenoBaHsIMU. B ocnetyrorieii pabote Tera-
WMITYJIbCHas MUKPOCTUMYJISILINS, KOTOpasi, Kak
M3BECTHO, ommuMaibHO uHAympyer WIII
TUITIOKaMITa, ObUIa IOCTABIICHA B TIPABBIi, Uepe3

MOJIOJBIE YUEHBIE
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TOHKHEC MUKPODIJICKTPObI BO BpeMst
KOIWPOBAaHUA  MaMITH, 4YIO TIPHUBCIO K
YIy4IICHUO MPON3BOAUTCIIBHOCTH npu

BBIIIOJIHEHMM 337aud. Ta JKe TIpylma TakKe
cpaBHWIa 3(GEKTHl CTUMYISIIMK CEPOro |
Oenoro  BelecTBa SHTOPUHAIIBEHOW  OOJIaCTH,
Jatepam3atiio  3TX 3QPEKTOB M BIHMSIHHAC
pazmepa AMeKTpoia (Makpo- U MUKPOJIEKTPO) Y
22 MaIMeHTOoB ¢ ANIIeTicuel. BaykHO oTMeTHTS,
YTO OHM OINPEIE/WIM IPaBOE SHTOPUHATILHOE
Oeroe BEIIeCTBO (TaK HA3bIBAGMBIA  YIJIOBOM
IMy4OK) KaK ONTUMAILHOE MECTO CTUMYJISIIUN
JUIA  YIOy4IlleHUS — KOIWPOBAaHUSI — TaMSTHL.
Hanpotus, pazmep 311ekTpozia He ObIT 3HAYUMBIM
TIPEAMKTOPOM TPOM3BOIUTENIHHOCTH TAMSITH [5-
7].

[No-mpexxaemy HEOOXOMMBI
JATIbHEHIIIE HCCICAOBAHMS, YTOOEI BEISICHHUTE,
SIBILSIFOTCSL JIM 9TU PE3yJIbTaThl HAISKHBIMU 151
Pa3HBIX CYOBEKTOB M YCIIOBHH SKCIIEPUMEHTA.
Hanpumep, omHO wuccienoBanue —MoKaszano
VAydIlIeHHe KOJMPOBAHMS TaMSATH BO BpeMs
OpsIMOM  CTUMYJSIIMM  TWITIOKAaMIla, ¥ 3TO
HECOOTBETCTBUE OBUIO CBA3aHO C PA3NTUYIMSIMH B
3a[a4ax MamMsiTi. YIydllleHUe WM HapylleHHe
TIAMSITH TAKKE MOXKET OBITh JIOCTHTHYTO ITyTEM
CTUMYJISILIUHM IPYTUX MUILIEHEH B JIMMOMYECKOM
KOHTYpE, TaKMX KaK MHUHIATMHA WM 3aTHSS
MOsICHAs M3BWIMHA KOpbL Jlpyrue momxompl,
TaK1e Kak MHOT'OCalTOBasi CHHXPOHU3UPOBAHHAS
WU CTUMYJSIMS C 3aMKHYTHIM KOHTYpPOM
BHYTPH JIAMOMYECKOTO KOHTYpa MOXHO ObLIO
OBI MCTIONB30BATh 151 yTouHeHus1. [ lapaniensHo
¢ I'CM 1mmMOMYecKrx CTPYKTYp TakoKe ObLIO
WCCTIEIOBAHO  BJIMSIHHE  HEOKOPTHKATLHOU
CTMMYJBSILIMM Ha TIPOM3BO/IUTEIBHOCTD MAMSITH.
Camoe paHHee COOOLIEHHME O TOM, YTO
CTUMYJISILIMSL BUCOYHOM JIONIM MOYKET BbI3bIBATH
3pUTENIBHBIA U CIyXOBOM OINBIT  IPOLUIBIX
BocrioMHHaHMH, oTHOcHTCS K [ ey u [lepo
B 1963 romy. HenmaBHO cepusi COBMECTHBIX
WICCIIEIOBAHMH, TPOBEACHHBIX YOPPEVIOM H
Kaxanoil, B xmHuke Maiio U yHMBepcuTeTe
[ TencrnbBaHNM, IEPECMOTPEIH 3TY KOHIIETILIMIO.

Ky1eBid 1 ero Kosiern MccieoBatu
3 EKTHI MEKTPUUECKON CTUMYJISIIIAH YETHIPEX
CTPYKTYp (THIIIOKAaMIIL, TaparvImoKaMIiaTbHas
HEOKOPTEKC, BUCOYHAs KOpa) Y 22 MaleHTOB C

nareHToB). CTUMYJISIHsT OCYIIECTBISUIACh BO
BpeMsi (pa3bl KOJMPOBAHUS 33/1aul BepOaTbHOU
MaMsITH € KCIONB30BaHHMEM  [TyOMHHBIX
ANIEKTPOJIOB U CyOIypaIbHBIX CETOK IIKAIBI
OLICHKU OOIIEro COCTOSIHUSI OHKOJIOTMYECKOIO
OoompHOr0.  OOHApYX WM, 9YTO  TOJBKO
CTUMYJISILIHSI OOKOBOM BUCOYHOM KOPBI CLIOCOOHA
YCWIMTh ~ TOCIEAYIOIEE  M3BIEYEHUE, YTO
HaOMI0IATIOCh KaK Ha YPOBHE TPYMIIbL, TaK U Y
JBYX M3  YETBIpeX  IIPOTECTHPOBAHHBIX
YYaCTHHKOB. OneKTpoU3HOIOrIecKH
TIPEZCTABIIEHUE CJIOB MHJIYLIMPOBAJIO BBICOKYIO
ramMMa-akTUBHOCT (62-118 ') B HECKOIBKHX
o0nacTsx.

CTumynsiiis  BbI3bIBAIA  YBEJIMYCHHS
9TOM WHIYIIMPOBAHHON aKTHBHOCTH B OOKOBOM
BUCOYHOM KOpe, YTo ObUIO CBS3aHO C
YITy4qIIEHHEM TaMSTH, HO YMEHBIIAIO JIPyTve
obnmactn  mosra. CrenoBarebHO,  BBICOKAS
raMMa- aKTMBHOCTb MOXET OBITh HAJCKHBIM
OHOMAapKEPOM IS IPOTHO3UPOBAHKS PPEKTOB
CTUMYJISILIUML

OBIAT W €ro KOWIern OOydmin
AITOPUTMbI MAIIMHHOIO OOYYEHHs pa3MyaTh
WCTIBITAHKS XOPOILIETO U IUIOXOTO KOAMPOBAHHUS
Ha  OCHOBE HEUPOHHON AKTHBHOCTH,
TIPE/IILIECTBYIOILEN TIEPUOTY CTUMYJIALMH [8].

OHM mOKa3awIM, YTO CTUMYJISIIMS,
TIPOBO/IMMAsi BO BPEMsI UCTBITAHWIA C ILIOXHM
KOJIMPOBAHUEM, NaVgnichel
TIPOM3BO/IUTENIFHOCTD TIAMSATH, B TO BpeMs Kak
CTUMYJISILIMSL BO BPEMS HCTIBITAHUN C XOPOLLIMM
KOJZIMPOBAaHUEM CHIDKaJIA TPOU3BOAUTEIHHOCTD.
Cuuranock, 4To 3Ta 3aBUCUMOCTb OT COCTOSHUS
KOZMPOBaHUSI  OOBSCHSICT — BApUaOEIbHOCTb,
HaOmomaeMyro B d(deKrax CTUMyISIA Y
Pa3HBIX MAIMEHTOB U B PA3HBIX MCCIIEIOBAHMSX.
Bce pesymbrarthl, omucaHHble 10 CHX TIOp,
WCTIONB30BATH  CTUMYIBILIIO C  Pa3OMKHYTHIM
KOHTYPOM, JIOCTaBJISIEMYIO JIMOO HEMPEpPHIBHO,
00 TIPUMEHSIEMYIO BO BpeMsl KOIMPOBAHHS
mamMsITd YISl YIY4IIeHHS  TOCHEIyIOIIEro
M3BIIeUEHUs. Takue TPOTOKOJIBI UCCACAOBAHUNA
HE  YUMTHIBAIOT  TEKYIIYl0  aKTMBHOCTh
VMMIUTAHTUPOBAHHBIX ~ OOJacTeid Mo3ra, Ha
KOTOPYIO BIMSIET HE TOJIBKO CTUMYJIALWS, HO U
BHYTPEHHME  W3MEHEHUs B  HEHPOHHOU
AKTMBHOCTH. YTOOBI CMSATYMTH 3TO OTPaHUYEHNE,

SIUJIETICHEN (KaoKmast CTpYKTypa TaTTepHbl M TNapaMeTpbl CTUMYILSIIMM MOTYT
CTUMYJIMPOBaCh  TOJNBKO Y  TOATPYMIBI  OBbITh CKOPPEKTUPOBAHBI B PEKUME PEATbHOIO
MOJIO/JIbIE YUYEHBIE
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BpEMEHH HAa OCHOBE TEKYILETO COCTOSIHHS
HEPBHOM CHCTEMBI, CTpaTerus, Ha3bIBaEMast
CTUMYJISILIMENA C 3aMKHYTHIM IUKJIOM. YUEHbIE
IIPOZIEMOHCTPUPOBAIM TOAXOJ, € 3aMKHYTHIM
IMKJIOM ~ TOCNie  OTKPhITHS,  3(hEKThI
CTMMYJISILIMM 3aBUCST OT TEKYIETO COCTOSHUS
HEpBHOW cucTeMbl. Vcnonmb3ysi MHOIOMEpHbIE
KJ1acCU(UKATOPBI, CITOCOOHBIC
KJ1aCCU(HUIIMPOBATH HCTIBITAHHS C XOPOILIMM HJIH
IUIOXMM  KOJMPOBAaHUEM, OHM JOCTaBILUIN
CTHMYJSILIUIO B JIATEPATBHYIO BUCOUHYIO KOPY
TONBKO TOTJA, Korma ObUI0  OOHApY>KEHO
UCTIBITAHWE C IUIOXUM KOIMPOBaHHEM. OJTOT
MPOTOKOJI  YIIY4IIMUT ~ W3BJICUeHHE  Oolee
TIOCTIEIOBATEILHBIM 00Pa30M, YeM CTHUMYJISLIHS
C Pa30MKHYTbIM KOHTYpOM. sl JanbHEHIero
COBEPIICHCTBOBAHUSI ITUX METOZIOB
HEUPOCTUMYJISLIMIO MOYKHO TAKAKE IPUMEHATH K
HECKOJIbKMM  CaifTaM,  COOTBETCTBYIOILIMM
pa3IMYHBIM ~ y371aM  CETU  PACIIPENEIICHHON
MaMSTH, C COOTBETCTBYIOLIMM COOTHOILIEHHEM
da3 1 uvuTaimd  (PUBHONIOTMYECKHX
nporieccoB.B  sToM jgyxe AnaramaH U ero
KOJUIETH MPUMEHWIM CETEBYIO CTUMYJIALMIO,
KOTOpasi TPOBOAMIACH B JIBYX MECTax KOpbI
(oOHOM W TeMeHHOH) Jymbo B (hasze, mbO B
npotuBodase, B Mpeneiiax TeTa- WM ainbda-
JIMana3oHa, B 3aBUCUMOCTH OT YYaCTHHKA.
[potecTipoBaHHast Ha TpeX MalFieHTax
C 3MWIETICHe BO BpeMsl 3a/iaHKsl Ha pabouyro
mamsTh, JTa  CTparervsi TMOBMMSIA  HA
CUHXpOHM3aIMi0 (a3 B IIEJICBOM CETH U
yAydIia padouyro MmamsiTh. YHUBEpCATbHbIC
HEUPOTEXHOJIOTUH, BEPOSITHO, JIOJDKHBI
BKIIFOYaTh 00a acrleKTa: 3aMKHYTYI0 U
MHOTOCaWTOBYIO cTUMYJIsito.  Helipornpores
TIaMSITH, OCHOBAHHBII Ha STHX KOHIICTIIVSIX, ObLT
BIIEpBbIE pa3padboTaH beprepom u ero komieramu
Ha KpbICaxX, MO3Ke MPOTECTUPOBaH [9]. ABTOpbI
W3BIICKITA HEVPOHHBIE CUTHAJTBI 3
MHKPOAJIEKTPOJIOB, UMILTAHTUPOBAHHBIX B TTOJIS
TUNITOKAMITa, YTOOBI TTOCTPOWTH HEITMHEHHYIO
MONIETh C  HECKOJMbKMMH  BXOJaMH U
HECKOJIBKUMU BBIXOJ[aMH, CITIOCOOHYTO
TIPEZICKa3bIBATh MMKOBYIO aKTHBHOCTH HEHPOHOB
Ha OCHOBE AKTMBHOCTM HEMPOHOB. 3areM 3Ta
MoJielTb ObLTa WICTIONB30BaHA YISl YIIPABIICHHS
MPOCTPAHCTBEHHO-BPEMEHHBIMI  [TATTEpHAMU
AEKTPUYECKOM  CTUMYJIILIMM, TIOIaBacMON B
TI0JIe, HA OCHOBE 3aIMCEH B PEATbHOM BPEMEHU

OT HeWpoHOB. CTHMYJISIWS, MPUMEHSIEMasi BO
BpeMsi (ha3bl KOAMPOBAaHUS 3amadu pabdoueit
TIAMSITH, TprBesia K TIOBBIILICHUIO
TIPOV3BOIUTEIFHOCTA. D(M(PEKT y MAlFIEHTOB C
aruIieTiciel ObUT 0OJiee BBIPWKEH Y TEX, KTO
MMeN B aHAMHE3€ YEpPEITHO-MO3TOBYIO TPaBMY H
HapyIICHUS TIAMSITH, JIEMOHCTPHPYS
MPUTOTHOCT  3TOTO TIOAXOZA YIS JICUECHUS
HAapyIICHUH MaMaTH. OTOT KOHLIENTYaJIbHO
OYeHb MHTEPECHBIN TOAX0 ObUT ObI yMECTeH,
KOIJlA ~ HApyIICHWS  TMaMsSTH  TPOUCXOISAT
KOHKPETHO M3-3a IMC()YHKIHH B THIITOKAMITE, HO
HE HarlelieHbl Ha OOIIME KPYITHOMACIITaOHbIE
CETH MO3l4, YYacTBYIOIIME B SIH30AMYCCKON
TIAMSITH.

IlepcriekTuBbL: Ha IIyTU K
KPYITHOMACIITA0HBIM HEHUPOIPOTE3aM  TTAMSITH.
VuuteBasg, YTO0 DSIM30OWYCCKas  I1aMsTh
ONUPACTCS HA PACIIPEICITICHHYIO CeTh OOJacTei
MO3ra, KOTOpbIE B3aMMOJICHCTBYIOT — Hepe3

CoelMHEeHUs Ha  OONblME  PACCTOSHUS
TIOCPEZICTBOM MEXaHU3MOB (azoBoit
CHHXpOHM3aIMH U (azoBo-amruuTyHoro CFC,
MBIl TIPEIIONaraeM, 910  MapagurMa

(I)I/I3I/IOJ'IOFI/I‘ICCKOI7I CTUMYJISALNNA )T YITyUIICHUS
MM BOCCTaAHOBJICHUA ITaMATH JOJDKHA BKIIFOYATh

CIIEMYIOILHE KITFOUYEBbIE OCOOCHHOCTH:

* CTUMYJISLIMS JIOJDKHA BO3JICHCTBOBATh
Ha pa3iuuHble 00JacTy (TWIIMOKamma W T.1.)
HE3aBUCHMO JIPYT OT JIpyTa.

. KaKmas o0macTe JIOJDKHA
CTUMYJIMPOBATHCS ONPEIETICHHON YacTOTOM WJIH
HaOOPOM HAJIOXKEHHBIX YacTOT (Harpumep, TeTa
JUTS COZICICTBUS JTBHOICHCTBYFOLLIM
B3aUMOJICHCTBHSAM M TraMMma sl JIOKAIBHOU
00paboTtku Hpopmarm) [10-12].

DTOT acleKT MOYKHO pa3Ie/IUTh Ha JIBE
pa3IMYHbIE BpEMEHHbIE Kbl B aymrensHoM
Mmacirrabe  BpeMeHH  (Topsaka — COTeH
MWUTHCEKYH]T /IO CEKYH/T) XapaKTep aKTUBAIN
MO3ra JIOJDKEH 3aBHUCETh OT BBIIOHSIEMON
3amaud  (Hampumep,  KOJMPOBAHMS WK
W3BJICUEHNS) U, BO3MOXKHO, OT Tala B pamMKax
oToM 3amaun. B KOpoTKHe Cpoku (JIecSTKH
MIDUTMCEKYHIT) aza  KKIOro  MMITyJIbca
CTUMYJISIIIMM B KK/IOW 00NacTH J0/DKHA OBITh
TIIATENIFHO OTPETYJIMPOBaHA TaKUM 00pa3oM,
YTOOBI Pa3IMIHBIE 001ACTH CTUMYJTUPOBATHCH C
COOTBETCTBYIOIIIMM  COOTHOIIGHHMEM (a3
(cuHdazHo, He 10 (aze u T.1.). ITH pa3IUIHbIC

MOJIOJBIE YUEHBIE
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(byHKIMKA TpeOYIOT TEXHOIOTMYECKON OCHOBBI

JUIi  TIPOCTPAHCTBEHHOW,  BPEMEHHOM U
CIIEKTPATHLHON HEUPOMOTYJISILIAA
KpyITHOMACIITAOHOW ~ CETW  AMU30MUYECKON

mamMsaTd i1 yJIydlleHus KOAMPOBAaHUSI U
W3BJICUEHNS [TAMSITH, YTO KPUTUUECKH 3aBUCHT OT
JIBYX KJTFOUEBBIX JIEMEHTOB.

bynynwie HelponpoTesHble CUCTEMBI
JUI BOCCTAHOBJICHUS TMAMATH MOIYT H3BIIEUb

BBITOTY 3 pacIpesieNieHHbIX
MHOTO3JIEKTPOTHBIX HMILIAHTATOB, HALIEICHHBIX
Ha  KpymHOMAacIITabHble ~ CEeTH  MO3ra,

COYETAIOIIMX TITyOUHHBIE SNIEKTPOIbl, CETKU U
TIOTEHIMATHLHO HOBBIE AJICKTPO/THBIC TEXHOJIOT U
JU1 KOMOMHHMPOBAHHOM 3aIUCH U CTHUMYJISILIIL
[ToreHimabl 1O, WM3MEPEHHBIE  ATUMH
WMIUTaHTaTaMy, 3aTeM OyIyT TepenaBaThcsl Ha
BBIYMCIIUTEIIBHBIE YCTPOMCTBA YEPE3 CUCTEMBI
3aITMCH C BBICOKMM KOJIMYECTBOM KaHAJIOB.

Kak w  OOBlMHBIE  3NEKTPOJBI,
KpPEeMHUEBbIE  30HIBI  TAOKE  IOKA3bIBAIOT
BOCHIJIUTEIIGHYIO PEaklMi0 W pyOlieBaHue
TKaHEl, 4YTO yXyIaeT KadeCTBOCUTHAIOB C
TCUCHHUEM BPEMEHH, HO 3alicH 110 3 MeCsICB
BO3MOXHBL JI11  yMeHbleHus 00pa3oBaHus
pyOIIOB HA TKAHSX W CMEIICHUS AJICKTPOIOB
TaKe OBUT pa3paboTaH paccachIBAOIIMICT
CTepyKeHb. TKaHeBas peakiysi He HaOJrro1anach
TprEMEpHO JI0 1 Toz1a JUTsl HEKOTOPBIX 30HIIOB, B
TO BpeMsI KaK IS APYTHX TPOJIOIDKUTEITFHOCT
COCTaBJIsUIa BCETO 2-3 HEZIENH.

BONBIIMHCTBO M3 ATHX MCCIEIOBAHUIA
OBUTM COCPEIOTOYEHBI HA TPhI3YHAX, U JIUIIb
HECKOJIbKO COOOIIEHUH ObUTH TIPEe/ICTABIICHBI,

TIOJBEPITLIHXCS HHTPAOTIEPALMOHHBIM
HEUPOXUPYPrUUECKUM MIPOLIEAYPaM.
[IpoOneMbLCBsI3aHHbIE €  STUMH  PaHHUMU

KIMHIYECKUMH  TIPOSIBIICHUSIMY,  BKJTFOYAIOT
MOJIOMKY 30HAA W PETMCTPALI0 MEHBIIETO
KOJIM4ECTBA ~ HEHWPOHOB  M3-32  KOPOTKOM
TIPOJIOJDKUTENFHOCTH JKcTieprMeHTa (<1 9) u
BpEMEHH, HEOOXOIMMOrOo i CTaOMIM3alid
AKTUBHOCTH  HEUpPOHOB.  JlOMOIMHUTENBHBIM
OrpaHMYEHHEM SIBISIETCS TO, YTO 30HIBI B
HACTOSIIIEE  BpeMsl HE  MNOAXOmAT I
HelpocTUMyJsiiimi. HecMoTpst Ha 31v Tekynme
TPOOIIEMBI, TIPEICTABISEOT coboit
TPUBJICKATENBHBINA BapUaHT JUI HEWPOIPOTE30B
CIIEYIOLLIETO TIOKOJICHWs, HAlEJIEHHBIX Ha
KpYITHOMACIIITaOHbIe ceTH Mo3ra. [12]

Jit Toro, 4roObl  OOECHICYHTH
BHEJIDEHUE KOIHUTHMBHBIX  HEHPOIPOTE3HBIX
TEXHOJIOTH B KIIMHUYECKYIO TIPAKTHKY, a TAKKe
YUUTBIBAST HOPMATUBHBIC OIPaHWYCHWS Ha
pa3paboTKy HOBBIX MEIHMIIMHCKHX YCTPOICTB,
HEOOXOMMBI OOJIBIIIFE MOJIET HA YKMBOTHBIX.
M33a ux  cxoactBa B aHATOMUH,
(OYHKIIMOHATIEHBIX CBSI3SIX Y TOTIOJIOTHN CETH TIO
YMOJTYaHHIO C YEJIOBEYECKUM MO3TOM, KaKyTCs
JAyqiIAMA ~ BUIAMUA IS KCCIICIOBAHMS
KPYITHOMACIIITAOHOM ~CETEeBOM JIMHAMHKA U
pazpaboTKu WHBA3UBHBIX cTpareruit
HEHPOMOJTYJISILINY, KOTOpble B KOHEUHOM HTOTe
JIOJDKHBI OBITH MCTIONB30BaHb! Y JTroziel. Kak u'y
THOJIEH, pa3BUBAIOTCA — CrieldUyeckue s
KOHKPETHOM 3371a4ll KOTHUTHUBHBIEC HAPYILCHWS,
CBS3aHHBIE C HOPMAIBbHBIM CTapeHHEM, B
YaCTHOCTH, B 00macTsax  3pUTEIEHO-
MPOCTPAHCTBEHHOM WM MPOCTPAHCTBEHHOW
paboyeil mamsTH, KOTOPhIE 3aBHCST TOJIBKO OT
PEC W BO B3aMMOJEHCTBUN C
TUITIOKAMITATEHO- BPEMEHHBIMH  CTPYKTYPaMH.
Ot nedurMTel B OCHOBHOM HMUTHPYIOT
HOPMAJIFHOEC KOTHUTUBHOE CTAPSHHE U CBSI3aHbBI
CO CcTapyecKuMu Oysiikamu Oera- amrionza. B
JIOTIOJTHEHUE K  €CTECTBEHHOMY  CTapeHUIo,
JeUITIT AMSITH MOYKET ObITH 0OPATUMO BBI3BaH
(hapMaKoJIOTMYECKUMH areHTaMy, TaKUMH Kak
AHTUXONTMHEPTYECKUI TIperapaT CKOMOIaMUH,
KOTOpbI, KaKk OBUIO TIOKa3aHO, YXy/LIAeT
pabovyro MaMsTh KaK Y MaKak-pe3ycoB, TaK U Y
MAaKaK-I[IMHOMOJITYCOB BO BpPEMsI BBITOJTHCHHIS
Pa3TIYHBIX 33/1a4.

BbIBO/IbI

C MOMeHTa TIOSBIICHHMS MX CaMBIX
TIEPBBIX TPOTOTUTIOB OKOJIO TOMyBEKa Has3all
CEHCOMOTOPHBIC ~ HEHPOIPOTE3bl  HEYKJIOHHO
Pa3BUBATNCH, MAPALIETFHO C TPOrPEecCOM B
HENpO(U3HOIIOTIY 1 MHXEHEPHBIX HayKax. B To
BpeMsi Kak HEKOTOpBIE M3 3THUX TEXHOJIOTHH yxke
TIOJTYYFITH KITMHIYIECKOE TIPU3HAHKE, APYTUe BCe
el11e TIPEOJIONEBAOT MPETISTCTBUS KIIMHIYECKOM
Y HOPMATHBHOM BAJTMJIALINH, OT JIOKITMHUYECKHUX

u IIWJIOTHBIX HCCIIEZIOBAHUI 110
MHOI'OICHTPOBBIX  KIIMHUYCCKUX HCITBITAHN.
Hevipomonyrsims 51 HEUPOIPOTE3HBIE

TEXHOJIOTUH TAaKKE TIPUBIICKIIM 3HAYUTCIIBHOC
BHUMAHHC HAYYHOI'O coonecma n3-3a HX
TIOTCHIIHAaIa B JICUCHN KOI'HUTHBHBIX
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pacctporictB. HenmaBHue wccienoBaresbckue
WCCIIE/IOBAHNST  OTKPBIBAIOT — 3aXBATHIBAIOLLIME
BO3MOXKHOCTU JUIsl OyJIyILIEro pa3BUTHSI TaKUX
HEHPONPOTE3HBIX CHUCTEM, KOTOpHIE BIHSIOT HA
HEHPOHHBIE KOJIe0aHusI BO BCEX
KpYITHOMACIITA0OHBIX CETSX MO3ra, CMSIYaroT
CBSI3aHHBIE C ATUM JC(PULIUTHI ¥ TOTEHIHATEHO
BbI3bIBAIOT HEMPOIUIACTUYHOCTb. JTH  YCWIISA
TpeOyroT pa3pabOTKM  HOBBIX  HEMPOHHBIX
VIMILIAHTATOB U [IPOTOKOJIOB HEUPOCTUMYJISILIUH,
WCTIONIB30BaHMS COOTBETCTBYIOIIMX
JOKITMHAYECKUX MOJICTICH JUTS X TECTHPOBAHUS
nu  Oyayr  yTOUHEHbl C  TOMOIIBIO
BBIUHCITUTENBHBIX TIOAXO/IOB, TOMyYEHHBIX Ha
OCHOBE JJAHHBIX HEUPOBU3YaATH3AIIUH.
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OCTPOE NIOBPEKIEHUE ITOYEK. HOBASA KJIACCUPUKALIUA
(OB30OP JIMTEPATYPBI)

Martseituyk A.O., Ckopoboratsrii P.B., Copounnckas E.B.
['ocynapctBenHas obpa3zoBaTelibHas OpraHU3alus BbICIIEro NpodecCHOHaIBLHOTO

oOpa3oBaHus «JloHELKUI HAlMOHAJIBHBIA MEAUIIMHCKUI YHUBEPCUTET UMEHU M.
I'opbkoro» AHP, r. Jonenk

Pe3rome: ocTpoe nmoBpexkaeHue mNo4eK — CUHIAPOM, KOTOPBIN pa3BUBAETCs BCIIECICTBUE
ObICTpOro (Yachl-IHM) CHIDKCHHS CKOPOCTH KIYOOUKOBOM (MIBTPAIIMK, TMPUBOIAIICH K
HAKOIUIEHWIO a30TUCTHIX (BKJIIOYas MOYEBHMHY, KpPEaTMHMH) M HEA30TUCTBIX IPOIYKTOB
MeTaboau3Ma (C HapyLIEHHEM YpPOBHS 3JIEKTPOJUTOB, KHUCIOTHO-LIEIOYHOIO pPaBHOBECHS,
o0BeMa KHUJIKOCTH ), IKCKPETHPYEMBIX TIOUYKaMu. B paboTe mpeacTaBiieH TUTepaTypHbIi 0030p
CYLIECTBYIOIMX KJacCU(UKALUI OCTpOro MNOBPEXICHHUS IOYEK, IPHUBEIEH pe3yJbTar
KIMHAYeCKoro uccienoBanus «Bhatraju et al» cy6denorumnos OIII, paccMoTpeHs! cTaThu U
KHUTH, TJ€ ONMCaHbl 3THoJIorudeckue QaxTtopbl Bo3HukHOBeHus OIIIl, npeanoxeHHbIe
knaccupukanuu Oouomapkepo OINIl u stmonormueckue Qaxropsr pazsutus OIIIl y nereid.
PacnipocTpaHeHHOCTh OCTPOro MOBPEXKAEHUS MOYEK CPABHUBAETCS C PACIPOCTPAHEHHOCTHIO
3aboneBaeMoCcTH MH(papKTOM MuoKapaa, 3aboineBaemocts OIIIT Bapwupyer ot 140 mo 2880
Clly4aeB Ha MUJUIMOH HacelleHUus B roJi, HapacTanue 3aboneBaemoct Ha 400% ¢ 1988 mo 2002
r. JIo 2004 roga ucnons3oBanuch 6oiee 50 paznuunbix onpeaeneHuit OIII (moueunas umrypus,
octpas 6one3Hb bpaiita, BoeHHBIH He(PUT, OCTPbII KaHAJIBLEBBIH HEKPO3, OCTpasl MovYeyHast
HEZ0CTaTOYHOCTb. ), 3aPETUCTPUPOBAHHbIE CIIy4YaH, paCIIPOCTPAHEHHOCTh U UCXO/I1bl ObUIM OYEHb
pazHooOpazueiMu. B 2004 1. ADQI mpennokeHa KOHIENIHMS «OCTPOTO TOYEYHOTO
nospexaenusn» (OIIIl), 3ameHuBIIas TEPMHUH «OCTpas MOY€YHAs HEJOCTATOYHOCTb» H
knaccuukanus, mnoiayuuBmas HaszBaHue RIFLE mno mnepBeiM OykBam Kaxaod U3
nocnenoBarenbHo BblnenaeHHbIX craaui  OIIIl:  puck (Risk), mnopexnenue (Injury),
HenocrarouyHocTh  (Failure), moreps (Loss), TepMuHanbHas XpOHUYECKas TMOYEYHas
HenoctatouHocTh (End stage renal disease). KiimHnuyeckue npakTuyeckue peKoMeHIANMHU
KDIGO 2012 rona mpeacTaBisiiOT HOBYIO KJIaCCU(HUKAIMIO, OCHOBAaHHYIO Ha IMOBBIIIEHUH
YPOBHS KpeaTHHHHA B ChIBOPOTKE KpoBHU (SCr) U/Miam CHUKEHUU Inypesa.

Knwueswie cnosa: OIII1, buomapkepul, cyogpenomunuposanue, ADQI, RIFLE, KDIGO,
KpeamuHuH, Kpumepuii 48 uacos
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ACUTE KIDNEY INJURY. NEW CLASSIFICATION (LITERATURE REVIEW)
Matveichuk A.O., Skorobogaty R.V., Sorochinskaya E. V.M. Gorky Donetsk National

State educational Organization of Higher professional education "Donetsk National
Medical University named after M. Gorky" DNR, Donetsk

Summary: acute kidney injury is a syndrome that develops due to a rapid (hours-
days) decrease in the glomerular filtration rate, leading to the accumulation of nitrogenous
(including urea, creatinine) and non-nitrogenous metabolic products (with a violation of
the level of electrolytes, acid-base balance, fluid volume) excreted by the kidneys. The
paper presents a literary review of the existing classifications of acute kidney injury and
AKI biomarkers, presents the result of a clinical study by Bhatraju et al of AKI
subphenotypes, reviews articles and books describing etiological factors of AKI
occurrence, proposed classifications of AKI biomarkers and etiological factors of AKI
development in children. The prevalence of acute kidney injury is compared with the
prevalence of myocardial infarction, the incidence of AKI varies from 140 to 2880 cases
per million population per year, the incidence increased by 400% from 1988 to 2002. Until
2004, more than 50 different definitions of AKI were used (renal ischuria, acute Bright's
disease, military nephritis, acute tubular necrosis, acute renal failure.), the reported cases,
prevalence and outcomes were very diverse. In 2004 ADQI proposed the concept of "acute
renal injury” (AKI), replacing the term "acute renal failure” and a classification called
RIFLE by the first letters of each of the sequentially identified stages of AKI: risk (Risk),
injury (Injury), failure (Failure), loss (Loss), terminal chronic renal failure (End stage renal
disease). The 2012 KDIGO Clinical Practice Guidelines present a new classification based
on an increase in serum creatinine (SCr) and/or a decrease in diuresis.

Keywords: AKI, biomarkers, subphenotyping, ADQI, RIFLE, KDIGO, creatinine,
48-hour criterion

BBEJIEHUE 295 mamMeHTOB HAa MWIIHOH HACEJICHUSI B
ITo HOCIeIHUM JaHHbIM, Tox [1-2].
BCTPEYAEMOCTh  OCTPOTO  MOBPEKICHUS HEJIb PABOTHI
nouek (OIIII) nocratouHo BBICOKA U, Cpean caenaTh JUTEpaTypHBIM 0030p U
BCEX OOIBHBIX, HaXOJISIIUXCS B OIEHUTh HMEIOIIHECS KiIacCu(UKAIUU

KPUTUYECKOM COCTOSIHUM B OTIEIEHHH  OCTPOrO MOBPEXKACHUS IIOYEK, PACCMOTPETH
MHTEHCUBHOW Tepaluu, COCTABISET OKOJIO  CYIIECTBYIOIIME 3THOJIOTHYECKUE (PAKTOPHI
50% cnydaeB. 3aboneBaemocth OIIIl B Bo3HukHOBeHus OIIIl, mnpeanoxeHHbIE
nonynsuuu  coctaBiger  0,25%, urto kinaccupukauuu O6momapkepo OIIIl u
CpPAaBHUBAETCS C PACHPOCTPAHEHHOCTbIO ATHONOrH4Yeckue Qaxrtopsl pazsutus OIIIT
3a0051eBaéMOCTH HMH(APKTOM MHOKapAa. y  JEeTed, HCMOoNb3ys  MEAUIHMHCKYIO
ITo cymMapHBIM JaHHBIM 3a00JIEBa€MOCTh  JIUTEPATypy M JJIEKTPOHHBIE HCTOYHUKHU
OIIIT Bapsupyet ot 140 mo 2880 ciayyaeB uHbOpMauu.

Ha MWUIMOH HaceneHus B rox. llpu stom

OTMEYaeTcs HapacTaHWe 3a00JIeBaeMOCTH MATEPUAIJIbI U METO/IbI

Ha 400% c 1988 no 2002 r. Eciu npuHATH Hcnonp3oBanuce JTaHHBIE
BO BHUMaHHE TOJBKO ciaydam, JauTepatypsl 3a epuoj ¢ 2013 mo 2021 r.r.:
noTpeOOoBaBIIKE MPOBEICHHS TEMOIUANTN3a, KHUTH, )KypHAJIbHbIE CTaThH, YJIEKTPOHHBIE
TO, o UMEFOIIIUMCSI OIIEHKaM, HCTOYHHWKH WH(POPMAIIUU TI0 TEME OCTPOTO

PacCpoCTPAaHCHHOCTb COCTABJISICT OT 183 A0  HOYCYHOI'O MMOBPCKACHUS.
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PE3VJIBTATHI 1
OBCYXJIEHUE

[TonnmaHue OCTPOro MOBPEXKICHUS
IIOYEK SBOJIIOLIMOHUPOBATIO OT BOCHPUATHUS
OJTHOTO 3a00JeBaHUsI K MHOTO(AKTOPHOMY
CUHJPOMY CO CIIOKHOW M HM3MEHSIOLICHCS
naroduszuosoruei u nporuozom. Jo 2004
rofia UCTIONIb30BATHCH Ooee 50 pa3auHBIX
onpenenenuit OIIIl (mouyeunas wumrypws,
octpast 6ose3Hb bpaiita, BOeHHBIN HEPpUT,

OCTpBI KaHANBIEBBIM HEKpPO3, oOcTpas
roveyHas HEJI0OCTATOYHOCTD),
3aperucTpupoBaHHbIC clly4au,

pacpoCTpaHEHHOCTh W HUCXOABl  OBLIH
OYCHb pa3HOOOpa3HbIMHU [3].

B asrycre 2004 rona 8 Hero-Mopke
noJ arujioil  Amepukanckoro OO1ecTBa
Hedponoruun u Ob6mectBa CrienuaincToB
WntencuBHoit Tepanuu mnpouuta BTopas
MEXTyHapO HAs COTJIaCHTEIbHAs
KoHQpepeHMs «MHuIMaTuBa  KauecTBa
3aMECTUTEJIBHOM IIOYE€YHOM Tepanuu y
6onbHbIx OITH» (Acute Dialysis Quality
Initiative), Ha KOTOpOIi OBUT BBEACH TEPMHUH

«OCTpOC MOBPCIKACHUC IIOYCK»,
OCHOBaHHBII Ha KOJINYCCTBCHHBIX
KpUTCPHUAX OLICHKHU u CTaI[I/II‘/‘IHOCTI/I

HapymeHus: (YHKIHMA TOYeK, a TaK XKe
Kjaccu(uKkanus, NOTy4YHMBIIAsS Ha3BaHUE
RIFLE mno mnepBbIM OykBaM KaxkIoW u3
MOCJIe/IOBATEIbHO  BBIICNIEHHBIX  CTaIuil
OIIII: puck (Risk), noBpexnenue (Injury),
HegocratouHocTh (Failure), moteps (Loss),
TEPMUHAIbHAS  XPOHHWYECKas MoYeuHas

HenocrarouHocTh (End stage renal disease)
[3-4]. Octpoe TIOBPXKICHHE
TIOYEK XapaKTepH3yeTCsl Kak CUHIPOM, KOTOPBIN
pa3BUBAETCS BCIEACTBHUE OBICTPOTO (Yachl-
JTHU) CHUKEHHSI CKOPOCTH KIyOOUYKOBO
¢buIbTpanuy, NPUBOJAIIEH K HAKOIIJICHUIO
A30THCTHIX (BKITIOUAS MOYEBHUHY,
KpEaTWHUH) M HEA30TUCTBHIX MPOAYKTOB
Merabonu3ma (C HapyIIEHUEM YpPOBHS
AIIEKTPOJIUTOB, KHCJIOTHO-IIEJIOYHOTO
paBHOBeCHS, obbema JKUJIKOCTH),
OKCKpEeTUpyeMbIX Tmoukamu. KoHTpacrt-
WHAYLUUPOBAHHOE OCTPOE TMOBPEXKICHUE
noyek  (KOHTpacT  -MHIyLHUPOBaHHAs
HedponaTus)
ATPOr€HHOE OCTPOE TOBPESKICHUE I0Ye
K (OI1IT), BO3HMKAIOIIIEE rmocJe
BHYTPHCOCYHICTOTO BBEICHUS
HozicomepKallero pPeHTreH-KOHTPACTHOTO
npenapara, TpU HCKIIOYEHUH  JIPYTUX
aNbTePHATUBHBIX MPUYHH.

B npakTtuyeckod  OeSATENBHOCTH
OIIII cnemyet ornpenensiTh B COOTBETCTBUU
¢ pexomenpamusamu KDIGO (2012 r.)
(Tabmn. 1.) [2,4] kak HanM4YKe, KAK MUHUMYM,
OJTHOTO U3 CIIEAYIOUINX KPUTEPUEB:

— "Hapactanue Scr>0,3 mr/mi (>26,5
MKMOJIb/JT) B TeueHue 48 4, uim

— Hapactanue Scr >1,5 pasza or
HCXOJIHOTO, KOTOpPO€, KaK HM3BECTHO WJIH
NperoiaraeTcsi, IpoOM30LUUI0 B TeYeHue 7
CYTOK, WJIH

— temn nuypesa <0,5 Mi/kr/a B
TeueHue 6 4.

Tabmumna 1

Craguu octporo nospexaenus nouek no Kidney Disease: Improving Global
Outcomes (KDIGO) 2012

Craguun KpeaTtnHuH mia3msl O06beM BbLIETIsIEMOM MOUH
1 B 1,5-1,9 paza Boeime ucxomgnoro wmm | <0,5 mi/kr/43a 612 gacos
MOBBLIIICHHE >26,5 MKMOJIB/JI
2 B 2,0-2,9 pa3a BblIlI€ UCXOJHOTO < 0,5 ma/kr/a 3a > 12-24
gaca
3 B 3,0 pasa Beime wucxogHoro wim | < 0,3 mur/kr/4 3a > 24 yaca
MOBBIMICHHE 10 >353,6/MKMOJB/T WM | WU aHYpUs B TeueHue > 12
HayaJl0  3aMECTHTEIIbHOM  IOYEYHOH | YacoB
Tepanuu WM y OonpHbIX < 18 7er,
camkenne pCK® no< 35 mu/mun/1,73m2
MexnyHapoaHoe OOIIECTBO  KOHCTAaTHPOBaTh (aKT CBEPIIMUBIIETOCS
HedpoIoroB JUTSL TOTO, yto0sl  OIIIl ("ycrosBmierocs" OIIIl). mpunsiio
MOJIOABIE YUEHBIE
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kputepuil 48 vacoB. B Tom ciydae, ecnu
OIIII BO3HUKAET u MOJHOCTBIO
paspemiaercs B TeueHue 48 yacos, cieqyer
FOBOPUTH O TOJHOM UM  OBICTpOM
paspemienun  OIIl. Kpome Toro, onH
I103BOJISIET Qg QepeHIpoBaTh 1Ba
pasnmuunbix snu3zonga OIIl  (Bo3mokHO,
pa3HOM 3THOJIOTHH) [5].

Huarnoctuka u ctagupoBanue Ol
OCHOBaHbl Ha  TMOBBIIICHUH  yPOBHS
KpeaTUHHHA B CBIBOpOTKe KpoBu (SCr)
W/UIM  CHWDKEHWHM Juype3a 0e3 ydera
Pa3IMYHBIX ATHOJOTHH, JOKAaTU3aluu H
TSOKECTH TTOBPEKICHHS, CPOKOB U TCUCHUS
3a005IeBaHuUs, a TAK)KEe OTBETA Ha TEPaIUIO
[3-4].

Bnusinue ypoBHA TUIpaTalid Ha
SCr. Y runepruipaTupoBaHHbIX IAIIUEHTOB
YpOBEHb  CBIBOPOTOYHOTO  KpeaTHMHHHA
MOXET CYIIECTBEHHO YMEHBIIAThCA, YTO,
€CTECTBEHHO, 3aHMKAET U OLICHKY TSKECTH
OIIII. [1-2] IIpoBomumble HCCIIEIOBAHUS
MOKa3aJi, YTO BBIXOJ U3 JAHHOW CUTYalluu
MOJKET OBITh HAl/ICH ITyTEM HUCIIOJIb30BAHUS
KOHIIEHTPAllMi KpeaTHHHHA B CHIBOPOTKE

KPOBH, KOPPHTHPOBAHHBIX Ha OallaHC
KHUKOCTH:

Koppuruposannsiii SCr = SCr*
(bakTop KOppeKLuy, rie

@akTop KOppEeKIHH = Macca Tela

IpU TOCTYIUIEHUH, Kr*0,6 + eXeqHEeBHbIH
KyMYJIATUBHBIN OanaHCc XUAKOCTH, J /
Macca Tella MpH MocTyIuieHuH, Kkr*0,6

IIpn 3TOM €XKETHEBHBIN
KyMYJISITUBHBIH OanaHc KUAKOCTU
paccuuThIBaeTCs KaKk CyMMa €KEJHEBHOTO
OanmaHca KUJKOCTH (moctymneHue
KHUJIKOCTH B CYTKH MHHYC BEIBEIICHHE
KHJIKOCTH, 0€3 yueTa HeOLTyTUMBIX MOTEPh

opraHa — KiIyOO4KOB, COCYJIOB, KaHAJIbIIEB
u UHTEPCTULUS pa3IMYHbIMU
MOBPEXKAAOIIUMHU (DaKTOpPaMH.

3 Tumn- mnocTpeHanbHOE
CBs3aHo c BHYTPHUIIOYEYHOI
[IOCTPEHAJILHON OOCTPYKIMEN TOKA MOYH.

KaxnoMy Tumy npeamecrByroT Te

OIIIL.
u

Wi WHbIE (AKTOPBI, MPEACTaBICHHBIC
HIKE:

[Ipepenansuoe OIIIT:

1. I'unoBoneMus -
KpOBOIIOTEps,  IUIa3Monoreps  (O¥KOTH;

oTeKku), motepu xuakoctu dYepe3 KKT
HapyXy (pBoTa, Auapes) WIM B IPOCBET
KKT (mepuToHHMT, oOCTpas KUIIECYHAS
HEIPOXOJUMOCTb), MOYEU3HYPEHHUE,
HApyILICHUE TOCTYIJICHUS >KUJIKOCTH B

opranusM (KoMma, JEMCHIIHS, CTCHO3BI
KKT);

2. Basonunaranms - npu
CENTHYECKOM WM  aHa(pHUIAKTHYCCKOM

OIOKE, HWJIM HMHTOKCHKaIUAX (MGCTHLIC
AHECTETHKH, Ba30AUIISTATOPHI)
3. CHMXKeHue cepaeuHoro BeIOpoca

- npu OCTpoOit cepAe4YHO
HEJI0OCTaTOYHOCTH, HapyIIeHUN
COKpPaTHUMOCTH  MHOKapjaa, HapylIeHU!
CEp/IEYHOTO PUTMA.

Penanbnoe OIIII:

1. Octpeiit KaHaJIbLIEBbII
Hekpo3 (75% cmyuaeB), SABISAIOIIUNCS
CJIEICTBHEM

- HenedyeHoM mnpepeHanbHoN OITH
(MIemMu4ecKuil Tu)

- HeﬁCTBHH 9K30TOKCHHOB
(aMI/IHOFJ'II/IKOBI/II[I)I, ITOJIMMHUKCHUHBI,
Heq)aHOCHOpI/IHLI, TSAXKCIIBIC MCTAlJbI,

PEHTICHKOHTPACTHBIC BCUICCTBA, BBICIIUC U
MHOT'0OAaTOMHBIC CIIUPTHI, XJIOPUPOBAHHBIC

BOABI) [2]. YIJI€BOIOPOABI, SOBUTHIE TPUOBI U JIp.) U
OTtnosorus. OHJOTOKCUHOB - T€MOTJIO0MH, MHOTJIOOMH
Boigenstor 3 tuma  OIIIl, B  (TOoKCHMYeckuii TUI)

3aBUCMMOCTH OT TPUYUH, BIMSIOUMX Ha - BHYTPHUIIOYEYHOU OOCTPYKIIMH —

€ro  BO3HMUKHOBEHME W  XapakTepa TpH  TOJArPUYECKUX  COCTOSHHSIX  C

nopakenus noyex [ 1,4]. oOpa3zoBaHueM  OONBIIOTO  KOJUYECTBA
I  Tun- npepenansHoe OIIIl. MoueBoi KUCITOTHI; BTOPUYHOH

CHmxeHnue MOYEYHOMI nepy3un, THUIEPYPUKEMHHU BCJIEICTBUE MPUMEHEHUS

pa3BHBarolleecs BCIAEACTBUE Psiia IPUUMH  THUA3HJHBIX JUYPETUKOB, CAJIMIIMIIATOB,
2 Tun- penanbHoe OIIII. CnenctBue  ANUTENBRHOTO TNpHEMa AHAIBIETUKOB U

MOBPEXKICHUSI OCHOBHBIX KOMITAPTMEHTOB  AJKOTOJIS, oCTpoii KaHaJIbIEBOU

MOJIO/JIbIE YUYEHBIE
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OOCTpYKIIMM  KpPHUCTAJUIAMU  IIaBeJIeBOI
KHMCIIOTbI npu OTpaBJICHUU
STHJICHTJIUKOJIEM
2. Ocrtppiii

WHTEPCTUIMATIBHBIN  HehpuT. [ aBHOM
MIPUYUHOU SIBIIAETCS IIOpaXEHUE
COETMHUTENIbHOM TKaHU U KaHAJIbLIEB MTOYEK
— IpueM AHTUOUOTHUKOB,
Cyib(haHUIaMH]IOB, JINYPETUKOB,

riokokoptukonnos, HIIBC, a Taxxe -

WH(pEKIUOHHBIE OO0JIE3HH, TakKuhe Kak
CTPENTOKOKKOBAS UH(pEKIHS,
JICHITOCITUPO3, TOKCOILJIa3MO3,
WH(EKIMOHHBI ~ MOHOHYKJIE03,  KOPb,
Opyuemne3, CHUQUIMC,  MHKOIUIA3MO3,
00JIe3HD JIETHOHEPOB.

3. Octpslil  rIOMEpyIOHEDPUT
(MMMYHOBOCIIAJIUTEIILHOE  ITOBPEXKICHUE

KITyOOYKOB U JPYTHX CTPYKTYP MOUYKH) WU
MOPAKEHHE COCYJOB IPU CHCTEMHBIX
3a00JIeBaHUAX, HANPUMEP, BOIYAHOYHBIN
HeppUT, TPOMOO3 COCYJIOB MOYEK U JIp.
[Toctpenanbuoe OIIII:

KaMeHb u CTPUKTYpa
HEHPOTreHHbBIN MOYEBOH ITy3bIPb

[Tocnencteust OIIIl g apyrux
OpPraHOB U CUCTEM.

YPETPEI,

Cepaeuno- cocyaucras cucTema:
TUTIEPBOJIEMUS, KapJMOMUONaTHs,
MepUKAPIUT

HpixartenpHas cucTeMa: OTEK JIETKHX,
aIbBEOJIUT, THEBMOHMSI, JIeTOYHbIE
KPOBOTEUYCHMUSI.

KKT: HapyumieHue MOTOPUKH, 3PO3UH,

a3Bbl, KKK, nankpeatur, KOauT.
HeiipomblllieuHass cuctemMa: HeWponarus,
MUOTATHS, YHIICPATOTATHS

I/IMMYHHaH CHUCTCMA. HapyHICHUA
ryMOpaJbHOTO U KJICTOYHOI'O UMMYHHUTCTA,
HMMYHOCYIIpECHUA.

I'emaTonornueckue HapylICHHs: AHEMMS,
TPOMOOLIUTOIIEHUS, KOATYJIOTIaTHSI
Mertabonuueckue HapyLICHUS:
UHCYJIMHPE3UCTEHTHOCTD,
TUNCPINIIUACMUSA, AKTHBaIWA 0€eJIKOBOIO
KaTaboJIM3Ma, YTHETEHUE aHTHOKCHUIAHTOB

1. [Toueuynas Ji0XxaHKa: KAMEHb, Pons coBpeMeHHBIX OHMOMapKepoB
OITyXOJlb, CTPHUKTYpa JIOXaHOYHO-  OCTPOTO MOBPEXKIAECHUS IOYEK.
MOYETOYHUKOBOTO CETMEHTA Bromapkepsl TOBpPEXICHHS TOYEK

2. MoyYeTouHuK: KaMeHb, BCE €Ile IOABEpPraloTCsi  Pa3In4YHbIM
KPOBSIHBIE CTYCTKH, CTpUKTypa, wuccienoBanmsiM. Jlns  ymgoOctBa, B
0epeMEeHHOCTh, OIYXO0JIb COBPEMEHHOM MeUIHE OCHOBHbIE

3. MouewncirycKkaTenbHbIH U3yYeHHbBIE Oromapkepbl JeIISAT
KaHal M IIeifika MO4YEBOro Iy3bIps: clieayromum obpasom (tadi. 2-5.) [6,7].
runeprpodus u HOBOOOpa30BaHUsA
IPOCTAThl, OIyXOJb MOYEBOrO Iy3bIps,

Tabmanma 2

Tonuueckas Ki1accupuKaus
KiyOouex AnpOymuH, wnucratTuH C  CBIBOPOTKH,
anbgal- MUKPOTJI00YJINH, 6era2-

MUKPOTJIOOYJIMH U JIp.

IIpoxcumanbsHbIN KaHaJew

Hucratun C moum, NGAL, KIM-1, L-
FABP, IL-18 u np.

JlucTtanpHBIN KaHaJel]

GST, NGAL

CobuparenbHast TpyOKa

Kamnouuanua D28

Iletnsa I'enne

NHE-3, octeononTra

Tabmuma 3

[TaToduznonornueckas KIacCuPpUKaIms

buomapkepbl QyHKIMH TOYEK

Kpeatnnus, muctatud C CBIBOPOTKH H JIP.

BI/IOMapKepLI OKCUIOATUBHOTI'O CTpECCa

8(A2a)-uzonpoctan, 4-OH-2-HoHeHan u
Ap.

MOJIOJBIE YUEHBIE

89



«BoeHHas1 U TaKTHYECKAsI MeIUIIUHA. MeIUIIUHA HEOTJIOKHBIX cocTosiHUID / 2023 Nel (8)

bruomapkepbl CTpyKTYpPHOTO U KJIETOYHOTO

[TonoxanukcuH, HehpuH

MOBPEXKICHUS: NGAL, KIM-1, L-FABP
- HOJIOLIUTOB AT®D3
- TyOyJTOMHTEPCTUIIHSA
- (bakTopsI 9K30COMAaJIbHOMN
TPAHCKPHIILIUU
Mapkepbl HMMYHHOTO OTBETa NMMyHOTII00YTHHBI, XEMOKHHEI,

KOMIIOHCHTBI KOMIIJICKCAa

Mapxkepsi pudpo3za

TGF-6eral, CTGF, Big-H3, Collagen type
A\

Mapxkepsl anonrosa

AHHEKCUH-D

Tabmauua 4

Kinuangeckas KJ'IaCCI/I(l)I/IKaLII/IH

Mapkep B kauecTBe (hakropa pucka pazsutusi OIII

Mapkep, ucnosab3yromuiics npu ckpuauare OIITT

JlmarHoctuueckuil Mapkep, yka3blBarouuii Ha natoreHetnueckuid Bapuant OIII

buomapkep, crpaTubUIIUPYIOLUIUHI TSHKECTh Mpoliecca

Mapkep ¢ BBICOKOW NPEIUKTUBHON 3HAYUMOCTBIO

Mapkep, XapakTepHU3yOUIMI OTBET HAa TEPAIUIO

Tabnuua 5
Pabouas knaccubukaims
benku. Dxcnpeccus koropsix noeeimaercs | NGAL, L-FABP, KIM-1, IL-18
npu OIIII
@DyHKIHMOHAIbHbIE MapKephl [Tucratud C chIBOPOTKU
HuskomonekynspHbie OeIKu MOUn [{ucratnn C MOYH, anbdal-
MHUKPOIJI00YJINH, 6eTa2-MUKPOTI00YyINH
BHyTpHKIETOUHbIE SH3UMBbI NAG, a-GST, p-GST, I'TTII, 11D

OTkpbiTHE OHMOMapKepoB BHECIO
3HAUUTENbHbIN BkJIan B uzydenuun OIIIL.
OHM TIO3BOJIAIOT BBIIBUTH BO3MOXKHYIO
STHOJIOTHIO, NMAaTO(U3MOIOTHIO M TPOTHO3
OIIII.

Cy6denorunuposanue OIIII.

CyOdenorunupoBanue
UACHTUGUIHMPYET MOATPYIIIHI MALUEHTOB C

pa3IMYHbIMU OMOJIOTMYEeCKUMHU
MEXaHM3MaMH, OTBETAMM Ha JICYEHHUE WIU
IIPOTHO30M. Bhatraju et al.
npoaHanusupoBann 1800 mauueHToB, U3
kotopeix 794 ummenm OIIll, wncnons3ys
aHaJIN3 JIATEHTHOTO KJacca KIMHUYECKHX
JAHHBIX U IaHHBIX OHOMapKepOB 3a MepBbIe
48 4YacoB B OTACIECHUM WHTEHCUBHOU

cyopenotun 1,  XapakTepu3yroIUiics
HU3KHM COOTHOIICHWEM aHTHUOIOATHHA
(Ang) 2/Angl u pacTBOpUMOro peuenTopa
¢dakTopa Hekposa omyxoiu (sTNFR) 1 u
CBHJIETEIICTBOBAJ O THIIOBOCTIATUTEIIFHOM
COCTOSIHUM, a Takxke cyOdeHoTun 2,
KOTOPBI HWMENI BBICOKOE COOTHOIICHUE
Ang2/ Angl u Oosiee BBICOKHI YpPOBEHb
STNFR-1 u MpeICTaBIsI co0oit
TMIIEPBOCHAIUTENIFHOE ~ COCTOSHHE  C
MTOBBIIIEHHOW MPOHUI[AEMOCTBIO COCYJIOB
[1,3].

W3yunB Bce ciiydan CMEpPTHOCTH,
ObUIO TOJYYEHO 3aKIIOUYEHHE O TOM, 4YTO
CMepTHOCTh cyOdeHoTnnma 1 HIDKE 1O
cpaBHeHHIO C cyOdenorunom 2. K

tepanuu [3]. B pe3ynbrare aHanmza ObUITM  aHAJOTUYHOMY  BBIBOJY  TPUBEIO U
BBIIBUHYTHI JIB€ HE3aBUCHMBbIE TIOMYJISINKA:  (PUHCKOE HCCIIEeIOBAaHHE 0CTPOro
MOJIO/JIbIE YUYEHBIE

90



«BoeHHas1 ¥ TaKTHYECKAsI MeIUIIUHA. MEIMIIUHA HEOTJIOKHBIX cocTosiHUID / 2023 Nel (8)

noBpexkaennss  modyek  (FIN-NAKI) vy
MalUEHTOB C CEMNCHUC-aCCOLUUPOBAHHBIM
OIIII.

CyOdeHoTunupoBanue eme pas
mokasepiBaer, uro OIIIl gomkHO OBITH
UACHTUPUIMPOBAHO HE KaK  €JUHOE
3a0oyieBaHMe, a KaK  KOMILJIEKCHBIH
CUHIPOM.

OINIl y nereit. HeonarasibHOE U
nequatpuueckoe OIIIl cranu BakHBIMU
napagurMamMu He(QpoJIOTUH WHTEHCHUBHOU
tepanuu. Bomnpoc »stuonmorun OIIIl vy
HOBOPOXKJIEHHBIX M  JIeT€ll  aKTUBHO
M3Yy4yaeTcs Ha MPOTSHKEHUH MHOTHX JIET, BCE
elle CYIIECTBYeT MHOXKECTBO CIIOPOB U
TEOPUM, OCHOBHOM M3 KOTOPBIX SBJISAETCS
Teopus 3aBucuMOocTH Bo3HUKHOBeHUs OIII1
oT Bo3pacta nere. Tak, y merei mo 2 jet
pazButue OIIIl yame accounupoBaHo ¢
KOPTHKQJIBbHBIM  HEKPO30M, TpOMOO30M
MOYEYHON apTepuu WIH BEHBI,
TUTIOKCHYECKUM/AIIIEMUYICCKHM
MIOBPEXKACHHUEM, OOCTPYKTHUBHOM
yponaTHe, TUCIUIa3uel MOYEeK, B TO BPEMSI
Kak y JIeTeil u nmoapocTkoB 12-18 net yaiie
ormeuaercs pazsutue OIIIl mpu OwicTpo

MPOrPeCcCUpyroleM rioMepyioHedpure,
CUCTEMHBIX BaCKYJIUTAX,
MHTEPCTULIUATHEHOM Hedpure,

OOCTPYKTHBHOH ypOTIaTHH, TOKCHYECKOM,
TMITIOKCUYECKOM U UIIEMUYECKOM
TTOBPEXKICHHH.

B 16% wu3 Bcex cmywaes OIIII y
NeTe HHAYIUpOBaHa HE(PPOTOKCUYHOCTHIO
JIeKapCTBEHHBIX IpernapaToB
(HecTepouHBIE MNPOTHUBOBOCHAIUTEIbHBIE
npenaparsl, aHTUOMOTHKH, aM(pOTEepULIUH
B, IPOTHBOBUPYCHBIE npemnaparsl,
MHTUOUTOPBI AQHTMOTEH3UH-
npeBpauaronero GepMeHTa, HUHrHOUTOPHI
KaJbIMHA-HEeHMpHHA, PEHTIeH-KOHTPACTHBIE
npenapaTsl U Jp.).

(kaHHaOWHOUBI, aM(pEeTaMHHBI, OIHATHI)
(15,8%),  anKOroJBHBIMH  HAIMTKAMH
(7,9%), pasButue OIIIl mpu 3K30reHHBIX
OTPaBJICHHUSIX BO3HHKAET B IMOAPOCTKOBOM
Bo3pacte B 94,7% ciydaes [1,8].

Takke yCTaHOBJIEHO, UTO y JE€TeH U
MOJIPOCTKOB C 9K30I'€HHBIMH OTPABICHUSIMU
JICKAPCTBEHHBIMH CPEJICTBAMU U TSIKEITBIMU

MeTaJIaMU B 96% BO3HUKAIOT
TyOyJIOMHTEPCTULIMANBHBIE  MOPAXKEHUS,
XapaKTEpHU3yOLIUECs MOJINYpUEH,
HUKTYpUEH, TUIIOCTEHYpPUEH,
MPOTEUHYPUEH, abakTepuaTbHOU
JEUKOLUTYPUEH, reMaTypuen,
roKo3ypuei [1].

Yro ke kacaerca OINl vy

HOBOPOXKIEHHBIX, B 75-85% ciyuyaeB OIIII
00yCJIOBIJICHO MpepEeHATbHBIMHU TPUYMHAMHI
(TUIIOKCEMUSsl, TUITOBOJIEMHS], TUIIOTCH3U),
B 10- 15% peHnanbHbIMH, OCTPEHAJIbHBIE
MPUYUHBI BCTPEUYAIOTCS JOCTATOYHO PEIIKO.

OcHoBHbiMM ~ mpuuuHamu  OIIIl vy
HOBOPOXKJCHHBIX  SIBJIIAIOTCS  ac(UKCHUS
HOBOPOXJEHHOTO  (OCTpas  THIIOKCHUS
J10/12), apTepuabHas TUIIOTCH3US,
TsSDKENIble  MHQEKIUOHHBIE 3a00JIeBaHUS
(HCOHATANIBHBIA  CENCHC), TNPUMCHCHHUE

HEe(POTOKCUYECKUX MpPENnapaToB, TPoMOO3
MOYEUHBIX COCYO0B [8].

Brnusinue npexaeBpeMeHHbIX POJOB
Ha CO3pPEBaHME IOYEK U BIMSIHHE OJHOTO
snu3onaa OIIII Bo Bpems pa3BUTHS IOYEK HA
KpPaTKOCPOYHBIE M JIOJITOCPOYHBIE HCXOJBI
OCTalOTCd HE JO0 KOHIA H3yYEHHBIMH.
Hakonen, BiusHue moja, IUTaHUA H
OMOJIOrMYEeCKOro pa3BuUTUS  (pocTa) B
JIETCTBE U B MEPUOJ TIOJIOBOIO CO3PEBAHUS
Ha puck u nporro3 OIIIl eme npencrout
MOJIHOCTBIO ~ M3Yy4HTh.  Pa3HOBHIHOCTH
TpaBMbl, KOTOpasi MOXKET HayarbCi B
HEOHATaJbHOM IE€PHOJE JKU3HH, MOXKET
HapacTaTh caMa 1o ce0e U MPOSIBISTHCS Y

B »THomornueckoil - CTpyKType MallMeHTa Ha MPOTSKEHUU BCEH )KU3HU, a BO
oTtpasienuid, nporekaronmx ¢ OIIIl y 38  B3pociom BO3pacTe MOJTHOCTBIO
neTei, npeodyagaroT OTpaBJCHHSI yCYIyOJIsieTcs  TOBBIIEHHBIM  PHCKOM
HECTEPOUTHBIMU 3aboneBanuii, cBs3aHHBIXx ¢ OIIII
MPOTUBOBOCHAIUTENbHBIMY IpenapatamMu U (Hanpumep, XbBII u cepreuno-cocyanucTsix
HEHApKOTUYECKUMHU aHaJbreTHKaMu  coObITHI) [3].

(26,3%), cmecpto  jekapctB  (21%), Brokusmine nocne OIII ocrarorcs
BEIIECTBAMH HAPKOTHYECKOTO JIEUCTBHUS  TOJBEP>KEHHBIMU PHUCKY CEPBE3HBIX
MOJIO/IbIE YUYEHBIE
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JOJTOCPOYHBIX IMOYEYHBIX M HEMOYEUHBIX
OCJIOKHEHUH M TpeOYIOT MOCIETYIOMETO

HaOmonenus. JleranpHOCTH B MEPBYIO
ouepelib 3aBUCHUT oT TSKECTU
MATOJIOTUYECKOTO COCTOSIHUS, CTaBIIErO

npuunHoit passutus OIIIl. Ha wucxon
3a00J1€BaHUs BIUAET BO3PacT OOJBHOTO,
CTCTICHh HapymIeHUsT (YHKIUU TIOYeK,
HaJu4Me OCJIOKHEHUM. MHOKEeCTBEHHEIC
HCCIICIOBAHUS MOKA3aJIk, YTO Ja)Ke IIOCIIC
oanoro snu3ona OIIIT Bo3Bpamenue SCr «k
HCXOJHOMY YpPOBHIO» OOJbBIIIE HE MOXKET
paccMaTpuBaThCs KakK «IIOJIHOE
BOCCTAaHOBJICHHE (YHKIMU mouek» [3].

[TosToMy aOCONIOTHO BCE TAIUEHTHI,
TepeHecIImne OIlII MOJIekKaT
00s13aTeILHOMY JabHEeHIeMy

HaOJIIOACHUIO Ha MPOTSHKEHUH JKU3HU.
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